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Safety Information

Introduction

Read entire Safety Chapter thoroughly before performing any
maintenance or service on the projector.  Only qualified service personnel
should perform procedures and adjustments.

Safety Equipment: Use safety equipment specified in the projector’s
maintenance training and certification program.

WARNINGS AND CAUTIONS!
Warnings and Cautions in this manual should be read thoroughly and
strictly adhered to. Warning and Caution definitions and symbols are as
follows:

WARNING SYMBOL   Warns user of a potential
electric shock hazard in a procedure or situation that could result in
personal injury if improperly performed.

CAUTION SYMBOL   Warns user of a potential
safety hazard or potential light hazard from ultraviolet, infrared or bright
light that could cause severe eye injury or a situation that could result in
damage to the equipment if improperly used.

Installation Safeguards

 WARNING!!! Procedures in this service manual
require removing the projector’s covers to access internal component to
remove, replace, service and adjust the projector. Only Hughes-JVC
Certified Technicians are qualified to perform these procedures. Before
removing or replacing any internal components or subassemblies, verify
that the circuit breaker on the back panel is in the Off position and
remove the power plug. Any adjustments performed that require covers
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off and power on should be performed with extreme care.  Be especially
aware of all hazardous areas indicated by warning and caution labels.

  CAUTION! Do not use a forklift to lift the projector
without using a safe shipping pallet. Lifting the projector without
supporting the weight at the foot locations can cause severe damage to
the projector.

If there is any visible damage to the power cable, disconnect power to the
projector until the damaged cable is replaced. Install the projector on a
smooth, vibration-resistant level surface, or ceiling mount, in an area free
from dust and moisture. Do not place the equipment in direct sunlight or
near heat-radiating appliances. Smoke, steam and exposure to direct
sunlight could adversely affect the internal components.

If mounting the projector, use hardware that can handle a minimum of
three (3) times the projector weight.

Heat Safeguards
Fans and Ventilation: The projector has multiple fans to cool the system.
Do not block the intake or outflow of any fans.  Heat is emitted within
the system and must be properly dissipated to keep the system running
correctly.  Blocking air intake or exhaust ports can lead to projector
overheating.  Do not enclose the unit in a restricted space (refer to the
physical access and thermal clearance illustration guidelines).

CAUTION! Do not unplug the power cord until after the arc lamp fan
has stopped running. This fan protects the arc lamp from overheating.
Disconnecting power before the cooling fans have stopped running can
shorten Arc Lamp life.

Light Safeguards
Dangerous high voltage, bright light, ultraviolet, and infrared
radiation can be hazardous to personnel. Access must remain
restricted to Hughes-JVC certified engineers and technicians.

Ultra Violet and Infrared Light

Protect eyes and face from ultra violet light and infrared light by using the
following protective eyewear:

1.  X3 (up to 375 nanometers), ANSI approved, shade goggles
must be worn by anyone near the projector when it is lit and
the cover is off.

2.  X5 (375 to 700 nanometers), ANSI approved, shade goggles
when actually working on the projector near the arc lamp
source.
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WARNING, BRIGHT LIGHT!!! 
Never look directly at the Arc Lamp, the lighted Projection Lens or
into the lamp housing, from any distance, when the projector is on.
Direct exposure to light of this brightness can cause severe eye
injury.

Dangerous levels of ultraviolet and infrared radiation, dangerous
glare, very high temperatures (180°C to 300°C) and high internal gas
pressure are present at the Xenon Arc Lamp. The lamp is contained
in a protective reflector housing module and should not be operated
outside this housing or outside of the projector. When replacement
is needed, the arc lamp must be replaced as an entire module, as
shown in this manual. Do not open the lamp housing or attempt to
replace the Arc Lamp inside its module! Do not touch the Arc Lamp,
or any connections, when the lamp is ignited or is arcing. Any
servicing of the Arc Lamp must remain restricted to Hughes-JVC
certified maintenance personnel.

Electrical Safeguards

WARNING!!! High Voltage points up to 40,000 volts are
exposed inside the covers. Allow at least one minute for the high
voltage to bleed off, even after power is turned off.

Due to high voltage danger, DO NOT TOUCH

•  CRT cables. These cables can cause severe shock from a
tiny, invisible crack or hole and should never be touched while
projector power is on.

•  CRT anodes.

•  Main power ± supply posts.

•  Arc Lamp main power ± posts

•  CRT yoke assemblies and other proximity electrical
assemblies, components and wiring. If performing the ILA®

Back Focus, CRT Mechanical Focus, CRT rotation, width
adjustment, or ILA® Overlap adjustment, always use an

High voltage access. Front and rear
covers contain safety interlocks.
Defeat restricted to Hughes-JVC
certified service personnel!



Safety Information

Model 230 Service Manualviii

ANSI/ASTM 10,000 volt rated glove. Periodically check the
condition of the gloves for cracks.

Power Supply

The projector operates from a 220V - 240V, 20 Amp, single-phase, 50/60
Hz AC power source. Ensure local power source matches these
requirements before operating!

For continued safe and reliable operation, only use cables supplied by the
manufacturer for power and signal connections.

Fluid Safeguards
Certain components of the projector contain fluid. If any fluid from the
projector contacts the skin, wash off with soap and water. If any fluid from
the projector splashes into the eyes, rinse with cool running water.

Ventilation and Foreign Object Retrieval

CAUTION! Ensure the projector’s multiple fans are free from
obstructions and operating properly. Air filters are located at vent ports on
the cover. Air filters require periodic cleaning to ensure adequate cooling
of the projector (Section 4.3). Ensure that all vent ports are clear of
obstructions.

Keep the inside of the projector free from foreign objects, such as
hairpins, nails, paper, etc.  Do not attempt to retrieve any object or insert
metal objects such as wire and screwdrivers inside the unit.  If an object
falls inside the projector, immediately unplug the projector and call a
Hughes-JVC certified technician to remove object.



Chapter 1---Introduction

Model 230 Service Manual 1-1

1.0   Introduction

This Service Manual is designed to be used with the Model 230 User’s
Guide. This Service Manual provides information on the:

•  Projector functional description;

•  Service adjustments

•  Removal and replacement of subassemblies;

•  Troubleshooting.

The User’s Guide covers the projector’s installation, operation, setup
adjustments, and specifications. Together the Service Manual and User’s
Guide provide a qualified service person with information to operate and
maintain the projector.

1.1 Safety

This projector contains high voltages and high intensity light sources in its
internal system and power supplies. Read the entire Safety Chapter at
the front of this manual before performing any adjustments or
maintenance.

When performing procedures that call for the projector’s power to be on,
always wear high voltage gloves (ANSI/ASTM 10,000 volt rated) when
working around the CRTs, Arc Lamp or power supplies. Wear safety
goggles (rated X5) when working anywhere near the light path from the
Arc Lamp or the projection lens at all times.

1.2 Updates
Hughes-JVC will periodically provide bulletin and /or manual supplements
to ensure the accuracy of this service manual.

1.3 Tool List
The following tools are required to perform service adjustments:

All Purpose Tools=Diagonal Sidecutters, Wirestrippers, Slot
Adjustment Screwdriver (Tweeker), Mirror/Magnet Pick-Up
Tool, Flashlight, 6” Crescent Wrench, Needlenose pliers, 6”
Vise Grips

Balldriver, 1.5mm
Balldriver, 3mm
Balldriver, 3mm, Long
Balldriver, 4mm
Balldriver, 5mm, Long, T-handle
Balldriver, 6mm
Balldriver, 8mm
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Ballpoint L-Wrench Set, 1.5-5mm
Delrin .100 Hex Alignment Tool
Gloves, ANSI/ASTM 10,000 volt rated, Safety
Goggles, Safety, x3(covers on) and x5(covers off)
Hex Ballpoint Driver, 3mm
Hex Ballpoint Driver, 5mm
Nutdriver, 10mm
Nutdriver, 11mm (or 7/16”)
Nutdriver, 5mm
Nutdriver, 7mm
Nutdriver, 8mm
Screwdriver, Phillips, #1
Screwdriver, Phillips, #2
Screwdriver, Pozidrive, #1
Screwdriver, Pozidrive, #2
Screwdriver, Slot ¼”
Screwdriver, Slot, ½”
Screwdriver, Slot, 3/16”
Socket, ¼” drive, 7mm-deep

1.4 Acronyms Used in this Manual
ALPS Arc Lamp Power Supply
CDB Convergence/Deflection Board
CH Channel
CPU Central Processing Unit
CRT Cathode Ray Tube
EMI Electromagnetic Interference
EPROM Erasable Programmable Read-Only Memory
FPGA Field Programmable Gate Array
F to V Frequency to Voltage
G2 CRT Grid 2
HVDB Horizontal/Vertical Deflection Board
HDTV High Definition Television
Hz Hertz
HSYNC Horizontal Sync
HVDB Horizontal/Vertical Deflection Board
HVPS High Voltage Power Supply
IIC Inter-Integrated Circuit
ILA® Image Light Amplifier
I/O Input/Output
I/R Infrared
kHz Kilohertz
LED Light Emitting Diode
LVPS Low Voltage Power Supply
NTSC National Television Standards Committee
PAL Phase Alternating Line
PCB Printed Circuit Board
PLL Phase Lock Loop
PLUGE Picture Line-Up Generating Equipment
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RAM Random Access Memory
RGB Red, Green and Blue
RGBHV Red, Green, Blue, Horizontal, Vertical
ROM Read Only Memory
RTG Raster Timing Generator
SCB System Controller Board
SECAM Sequential couleur a memoire (sequencial 

color with memory
SRB Scan Reversal Board
SYNC Synchronization
TTL Transistor-Transistor Logic
UL Underwriter Laboratories
UV Ultraviolet
VAB Video Amplifier Board
VCO Voltage Controlled Oscillator
VIC Video Input Card
VIN Video Input
VPB Video Processor Board
VSYNC Vertical Sync
VTR Video Tape Recorder
YC Luminance/Chrominance
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ARC_GND Return (ground) line for the CRT anodes

CONVERGENCE/DEFLECTION PCB

INPUTS DESCRIPTION
H_
PARABOLA

Horizontal parabola for use by the dynamic focus amplifier

V_
PARABOLA

Vertical parabola for use by the dynamic focus amplifier

SYSTEM CONTROLLER PCB

OUTPUT DESCRIPTION

/HV_OK The high voltage status line. Low = operational HVPS

LOW VOLTAGE POWER SUPPLY

INPUTS DESCRIPTION

+ 15V + 15 V for use by the HVPS

+ 80V + 80 V for use by the HVPS

- 15V - 15V for use by the HVPS

CRTS

OUTPUTS DESCRIPTION

RED_ANODE
GRN_ANODE
BLU_ANODE

Anode supply for the three CRTs. About 25 KV

RED_FOCUS
GRN_FOCUS
BLU_FOCUS

Focus voltage for the three CRTs. About 7 KV

Interlocks and protection:

This section describes the interactions between boards where one board may
cause others to perform protection functions.

Input

A high signal at /HV_ENA shuts off the HVPS.

2.3.3   Video Input Cards

The four types of Video Input Cards that can be used with the Model 230
Projector are:

•  Graphics Enhancer RGB Video Input Card, which is supplied with each
projector and is used for RGB standard formats

•  Optional Four Input RGB VIC used in a similar manner as a switcher.
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•  Optional HDTV VIC used for High Definition Television.

•  Optional Quad Standard Decoder VIC used for NTSC, PAL SECAM and
other composite sources.

Graphics Enhancer RGB Video Input Card

The Graphics Enhancer RGB VIC is located at the rear of the projector. It has
five BNC inputs. It provides the RGB and sync interface for the projector.

The following functions are provided by the RGB VIC:

•  Video and sync interface for red, green and blue

•  LED indication

•  IIC serial bus interface

RED_VIC

GRN_VIC

BLU_VIC

/SEL_VIC

RED

GREEN

BLUE

IIC_CLK

IIC_DATA

+5.1V_STBY

+5.1V

+15V

-15V

B2

B4

B6

12*

B8

B13

A13

A16

B16

B15
B14

*Pin callouts are to P12, P14, 
or P18, depending on which
VIC slot is being used.

GRAPHIC
ENHANCER

H_VIC

B10 V_VIC

A1      GND

A2      GND

A3      GND

IIC

HORIZ

VERT

IIC_INT A12

Figure 2-6.  Graphics Enhancer RGB VIC I/O

Video and sync interface for red, green and blue

This RGB VIC provides a high bandwidth interface for the three color video
signals. The video signals are routed to the Backplane Board without any
distortion or modification. The sync signals (horizontal and vertical) are also
directly connected to the Backplane Board.

LED indication

The RGB VIC includes an LED which glows when the board is selected (i.e.
when the /SEL_CH line is low) as the input for the Model 230 Projector.

IIC serial bus interface section

The Graphics Enhancer RGB VIC is controlled by the serial bus interface. The
IIC bus comes from the System Controller Board through the Backplane Board.
The information transferred over the IIC bus is indicated below (I = input to the
RGB VIC, and O = output from the RGB VIC). The RGB VIC does not use the
interrupt line of the IIC bus interface:
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Table 2-2.  Graphics Enhancer RGB VIC IIC communication

I/O Bits Information Description

I 1 /SEL_CH Select line for the Graphics Enhancer RGB
VIC. Low = Selected RGB VIC.

O 4 VIC_ID VIC identification lines. 0000 for RGB_VIC.

O 1 VIC_MODEL Revision of the RGB VIC.

O 1 /VIC_OK RGB VIC status line. Low = operational RGB
VIC.

The Graphics Enhancer RGB_VIC I/O

This section provides a description of the inputs to and outputs from the
RGB_VIC. The I/O descriptions are arranged by the source/destination of the
signal. The format used is such that the assembly communicated with is used as
the primary heading of each group of signals. Those signals are further
subdivided into inputs and outputs. Input refers to an Input to the RGB_VIC,
output refers to an output from the RGB_VIC.

Table 2-3.  Graphics Enhancer RGB VIC I/O signals

PROJECTOR INPUTS

INPUTS DESCRIPTION

RED
GREEN
BLUE

Video input signals. about 0.7 to 1  VPP

HORIZ. Horizontal or composite sync signal

VERTICAL Vertical sync signal

VIDEO PROCESSOR BOARD

OUTPUTS DESCRIPTION

/SEL_VIC Select line for VIC. A low indicates the RGB_VIC is selected.

RED_VIC
GRN_VIC
BLU_VIC

Video signals. about 0.7 to 1 VPP

H_VIC Horizontal or composite sync signals

V_VIC Vertical sync signals
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SYSTEM CONTROLLER BOARD

INPUTS DESCRIPTION

IIC_CLK IIC clock line. Unidirectional clock line for control of synchronous
data transfer over the IIC bus interface.

IIC_DATA IIC data line. Bidirectional serial line for synchronous data transfer
between system control board and the RGB_VIC.

OUTPUTS DESCRIPTION

/IIC_INT IIC interrupt line. RGB_VIC does not initiate an interrupt.

LOW VOLTAGE POWER SUPPLY

INPUTS DESCRIPTION

+5.1 V +5.1 V supply for use by RGB_VIC.

+15 V + 15 V supply for use by  RGB_VIC.

-15 V -15 V supply for use by  RGB_VIC.

+ 5.1 V_stby + 5.1 V stand by supply for use by RGB_VIC.

Interlocks and protection

Input:  None

Outputs:  None

Quad Input RGB VIC

The Quad Input RGB VIC consists of four sets of RGBHV inputs and operates in
a manner similar to a switcher. The four inputs are multiplexed so that only one
is enabled at a specific time. Software selects the desired input channel through
the IIC bus and ensures that only one RGB VIC is enabled. When one of the
channels assigned to the Quad RGB VIC is selected, the /SEL_VIC line to the
Video Processor is enabled.
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RED_VIC
GREEN_VIC
BLUE_VIC
H_VIC
V_VIC

IIC /SEL_VIC
IIC_CLK
IIC_DATA
IIC_INT

+5.1Vstby
+5.1V
+15V
-15V

4:1 
VIDEO
MUX
and

BUFFERS

RED_CH1
RED_CH2
RED_CH3
RED_CH4

GRN_CH1
GRN_CH2
GRN_CH3
GRN_CH4

BLU_CH1
BLU_CH2
BLU_CH3
BLU_CH4

HOR_CH1
HOR_CH2
HOR_CH3
HOR_CH4

VER_CH1
VER_CH2
VER_CH3
VER_CH4

Figure 2-7.  Quad Input RGB VIC

The same functions performed by the Graphics Enhancer RGB VIC are
performed by the Quad Input RGB VIC. The description of operation and pinouts
are the same as the Graphics Enhancer RGB VIC. One of four LEDs indicates
which of the four RGB inputs is currently active.

HDTV YPbPr VIC

This color decoder video input card (YPbPr_VIC) is located on the back side of
the projector and contains three BNC input connectors which can be used for
two different inputs, YPbPr or GBR. This board converts these color component
signals to RGB type video signals.

The following functions are provided by YPbPr_VIC:

•  Video input and output buffers

•  Conversion of color components signals to RGB video signals

•  Separation of syncs from the Y/G input signal

•  Hue, sharpness, gamma, and color adjustment

•  Selection of RGB input or color component input

•  LED indication
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•  IIC serial bus interface

RED

GRN

BLU

HOR

/SELECT

Y/G

Pb/B

Pr/R

IIC_CLK

IIC_DATA

+5.1V_STBY

+5.1V

+15V

-15V

B2

B4

B6

B8

B12

B13

A13

A16

B16

B15

B14

Pin callouts are to P12, P14, 
or P18, depending on which
VIC slot is being used.

Figure 2-8.   HDTV YPbPr VIC Input/Output Diagram.

This VIC accepts two types of video signals, color components (YPbPr) and
RGB signals. In either case the output of this VIC is RGB type signals. If the
inputs are color components they will be converted to RGB type signals.

The selection between color component input mode and RGB input mode is
controlled by an input. This input is controlled by the System Controller Board via
the IIC serial bus interface.

LED indication

There are two LEDs on this VIC. The RGB LED glows when the YPbPr_VIC is
selected and is in RGB input mode. The YPbPr LED glows when the YPbPr_VIC
is selected and is in YPbPr input mode. Both LEDs are off when the YPbPr_VIC
is not selected as the input to projector. Only one LED can be on at one time.

IIC Interface

The YPbPr_VIC is controlled by the serial bus interface. The IIC bus comes from
the System Controller Board through the Backplane Board. All required
adjustments for this board are provided via the IIC serial bus interface. The
information transferred over the IIC bus is indicated below (I = input to
YPbPr_VIC, and O = output of YPbPr_VIC). The selection of this VIC is
accomplished through the IIC control bus which provides the /SEL_VIC signal.
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Table 2-4.  HDTV VIC IIC Interface

I/O BITS INFORMATION DESCRIPTION

I 1 /SEL_YPbPr Selects YPbPr input mode for the
YPbPr_VIC.

Low = Selected YPbPr input mode.

I 1 /SEL_RGB Selects RGB input mode for the YPbPr_VIC.

Low = Selected RGB input mode.

I 8 GAMMA Data for adjustment of Gamma correction

I 8 COLOR Data for adjustment of color

I 8 HUE Data for adjustment of hue

I 8 SHARPNESS Data for adjustment of sharpness

O 4 VIC_ID VIC identification lines. 0001 for YPbPr_VIC

O 1 VIC_MODEL Revision of the YPbPr_VIC.

O 1 /YPbPr_OK YPbPr_VIC status line. Low = operational
YPbPr_VIC

The HDTV YPbPr_VIC I/O

This section provides a comprehensive description of the inputs to and outputs
from the YPbPr_VIC. The I/O descriptions are arranged by the
source/destination of the signal. The format used is such that the assembly
communicated with is used as the primary heading of each group of signals.
Those signals are further subdivided into inputs and outputs. Input refers to an
Input to the YPbPr_VIC, output refers to an output from the YPbPr_VIC.

Table 2-5.  HDTV VIC Signals

PROJECTOR INPUTS

INPUT DESCRIPTION

Y/G
Pb/B
Pr/R

Video input signals-about 0.7 to 1 VPP

VIDEO PROCESSOR BOARD

OUTPUT DESCRIPTION

/SELECT Selection indicator for VIC. Low indicates the selected YPbPr_VIC.

RED
GRN
BLU

Video signals. about 0.7 to 1 VPP
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HOR Composite horizontal / vertical  sync signal

SYSTEM CONTROLLER BOARD

INPUTS DESCRIPTION

IIC_CLK IIC clock line. Unidirectional clock line for control of synchronous
data transfer over the IIC bus interface.

IIC_DATA IIC data line. Bidirectional serial line for synchronous data transfer
between system control board and the YPbPr_VIC.

OUTPUTS DESCRIPTION

/IIC_INT IIC interrupt line. YPbPr_VIC does not initiate any  interrupt

LOW VOLTAGE POWER SUPPLY

INPUTS DESCRIPTION

+5.1 V +5.1 V supply for use by  YPbPr_VIC.

+15 V + 15 V supply for use by  YPbPr_VIC.

-15 V -15 V supply for use by  YPbPr_VIC.

Interlocks and protection

Inputs:

None

Outputs:

None

Quad Standard Decoder VIC

The Quad Standard Decoder VIC is composite and S-Video interface. It contains
three BNC input connectors for Composite Video and S-Video (luminance and
chrominance). This decoder VIC converts these color component signals to
RGBHV type video signals.

The following functions are provided by the Quad Standard Decoder VIC:

•  Select input source-Composite or S-video

•  Select standard-AUTO/NTSC/PAL/SECAM/4.43NTSC

•  Conversion of composite and S-video signals to RGB video signals

•  Separation of syncs from the input signal

•  Tint, sharpness, and color adjustment

•  LED indication of Composite or S-video

•  IIC serial bus interface
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R

G

B

/H

/SELECT

Comp

Y in

C in

IIC_CLK

IIC_DATA

+5.1V

+15V

B2

B4

B6

B8

B12

B13

A13

B16

B15

Pin callouts are to P12, P14, 
or P18, depending on which
VIC slot is being used.

/VB10

Figure 2-9.   Quad Standard Decoder I/O Diagram.

LED Indication

There are two LEDs on this VIC. The LED on the right side of the board glows
when Composite Video is selected and the LED on the left glows when S-Video
is selected. Only one LED can light at one time.

IIC Interface

The Quad Standard Decoder VIC is controlled by the serial bus interface. The
IIC bus comes from the System Controller Board through the Backplane Board.
All required adjustments for this board are provided via the IIC serial bus
interface. The information transferred over the IIC bus is indicated below (I =
input to YPbPr_VIC, and O = output of YPbPr_VIC). The selection of this VIC is
accomplished through the IIC control bus which provides the /SEL_VIC signal.

Table 2-6.  Quad Standard Decoder VIC IIC Interface

I/O INFORMATION DESCRIPTION

I SOURCE Selects input source (Composite Video or S-
Video)

I STANDARD Selects signal standard
(AUTO/NTSC/PAL/SECAM/4.43NTSC)
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I TINT Data for adjustment of Hue

I COLOR Data for adjustment of color

I SHARP Data for adjustment of Sharpness

I VTR Selection of VTR mode

O VNR Selection of Video Noise Reduction mode

Quad Standard Decoder VIC I/O

This section provides a description of the inputs to and outputs from the Quad
Standard Decoder VIC. The I/O descriptions are arranged by the
source/destination of the signal. The format used is such that the assembly
communicated with is used as the primary heading of each group of signals.
Those signals are further subdivided into inputs and outputs. Input refers to an
Input to the VIC, output refers to an output from the VIC.

Table 2-7.   Quad Standard Decoder VIC Signals

PROJECTOR INPUTS

INPUT DESCRIPTION

Composite V Video input signals-about 0.7 to 1 VPP

S-Video Video input signal-about 0.7 to 1 VPP for Luminance and about .3-.6
VPP for Chrominance (Burst)

VIDEO PROCESSOR BOARD

OUTPUT DESCRIPTION

/SELECT Selection indicator for VIC. Low indicates the Quad VIC is selected.

RED
GRN
BLU

Video signals. about 0.7 to 1 VPP

H, V Horizontal/vertical sync signals, about 1-1.25 VPP

SYSTEM CONTROLLER BOARD

INPUTS DESCRIPTION

IIC_CLK IIC clock line. Unidirectional clock line for control of synchronous
data transfer over the IIC bus interface.

IIC_DATA IIC data line. Bidirectional serial line for synchronous data transfer
between System Control Board and the VIC.
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LOW VOLTAGE POWER SUPPLY

INPUTS DESCRIPTION

+5.1 V +5.1 V supply for use by The Quad Decoder VIC.

+15 V + 15 V supply for use by the Quad Decoder VIC.

Interlocks and protection

None

2.3.4  Video Processor PCB

The Video Processor Board (VPB) is the bottom-most card (see Figure 5-1) in
the card cage. It is connected directly to the Backplane board through 2
connectors. When an external signal is being received, the VPB provides
Horizontal Sync, Vertical Sync, and Green Sync signals to the Raster Timing
Generator (RTG) board. It also provides three primary color signals, and G2, G1
bias and DC RESTORE control signals to the Video Amplifier Board (VAB).

The following functions are provided by the VPB:

•  Video signal input and multiplexing

•  Sync signal stripping

•  Overlay signal multiplexing

•  Brightness and Contrast control, and DC RESTORE

•  Video signal gamma correction

•  Sensitivity and Threshold signal input and control

•  Automatic limiting for Contrast, G2, and internal video

The Video Processor I/O diagram and the list of inputs and outputs provide
information to allow the technician to perform module-level troubleshooting.
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B31   RED_VIC#1
B29   RED_VIC#2
B27   RED_VIC#3

B23   GRN_VIC#2
B21   GRN_VIC#3
B19   BLU_VIC#1

B25   GRN_VIC#1

B24  RED_THRESH
B23  GRN_THRESH

B22  BLU_THRESH

B25  BLU_SENS

B17   BLU_VIC#2
B15   BLU_VIC#3
B13   H_VIC#1

B9     H_VIC#3
B7     V_VIC#1
B5     V_VIC#2

B11   H_VIC#2

B3     V_VIC#3

GRN_G2    A20
BLU_G2     A21 
G1_BIAS    A11 

RED_G2    A19 
B20  GRN_BEAM
B21  BLU_BEAM
A13  /VA_OK (/HV_ENA)

B19  RED_BEAM

A8         +5.1V
A9          +15V

    A10        -15V

B12   IIC_CLK
B13   IIC_DATA
A12   /IIC_SINT

B27  RED_SENS
B26  GRN_SENS

B29   OVERLAY

B15   CLAMP
B15   BLANKING

RESTORE   B16 

A2    /SEL_VIC#1
B1    /SEL_VIC#2

GRN_VIDEO   B4
RED_VIDEO    B2

BLU_VIDEO    B6

V_SYNC        A16
H_SYNC        A17

GRN_SYNC  B17

GRN INPUT  A28

A1    /SEL_VIC#3

B32   RED_OVER
B31   GRN_OVER
B30   BLU_OVER

J17

J16

J16

EXTERNAL
VIDEO

FROM
SCB

FROM RTG

FROM
SCB

FROM/
TO VAB

FROM
LVPS

TO
RTG

TO
VAB

TO
VAB

TO
VAB

VIDEO
PROCESSOR
BOARD

Figure 2-10.  Video Processor I/O Diagram

IIC Interface

The VPB communicates with the SCB via the IIC bus. The information
transferred over the bus (as shown in Table 2-8) is indicated as follows (I = Input
to the VPB, O = Output from the VPB):

Table 2-8.  Video Processor IIC communication

I/O INFORMATION DESCRIPTION

I RED_CONT Red Contrast level

I GRN_CONT Green Contrast level

I BLU_CONT Blue Contrast level

I BRIGHTNESS Brightness level

I BEAM CURRENT Beam Current
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I RED_G2 Red G2 Control

I GRN_G2 Green G2 Control

I BLU_G2 Blue G2 Control

I WHT_BOOST Gamma correction

I BLK_BOOST Gamma correction

I G1_BIAS G1 bias level

O /VA_OK Issues to SCB that Video Amplifier
is OK

O BEAM_CURRENT Beam current control

O OK_DETECT Issues to SCB that VPB is OK

Video Processor I/O

This section provides a comprehensive description of the inputs to and outputs
from the VPB. The I/O descriptions in Table 2-9 are arranged by the
source/destination of the signal. The format used is such that the assembly
communicated with is used as the primary heading of each group of signals.
Those signals are further subdivided into inputs and outputs. Inputs refers to an
input to the VPB, while output refers to an output from the VPB.

Table 2-9.  Video Processor I/O signals

SYSTEM CONTROLLER BOARD

INPUT DESCRIPTION

RED_OVER Red signal of on-screen menu and/or internal test pattern

GRN_OVER Similar to RED_OVER

BLU_OVER Similar to RED_OVER

OVERLAY Overlay control signal

RED_SENS Sensitivity correction information for red. Real time data at

0 volt to 1 volt.

GRN_SENS Similar to RED_SENS
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BLU_SENS Similar to RED_SENS

RED_THRES Threshold correction information for red. Real time data at

0 Volt to 1 Volt

GRN_THRES Similar to RED_THRES

BLU_THRES Similar to RED_THRES

 I/O DESCRIPTION

IIC_DATA IIC data line. Bidirectional serial line for synchronous data

transfer between SCB and other circuit boards. See detailed

description for list of signals transferred and data direction

IIC_CLK IIC clock line. Unidirectional clock line for  control of

synchronous data transfer over IIC bus.

IIC_INT Interrupt output to SCB

RASTER TIMING GENERATOR

INPUT DESCRIPTION

CLAMP Pulse signal input from the RTG board. Indicates the commanded

timing and duration of the DC restore.

BLANKING Pulse signal input from the RTG board. Indicates the commanded

blanking interval during the scan.

OUTPUT DESCRIPTION

H_SYNC Horizontal sync signal to RTG board

V_SYNC Vertical sync signal to RTG board

GRN_SYNC Green sync signal to RTG board

GRN_INPUT Green video signal to RTG board

VIDEO AMPLIFIER

INPUT DESCRIPTION

RED_BEAM Voltage signal proportional to cathode current averaged

over several horizontal lines in the red CRT. Voltage

level is + mV/mA
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GRN_BEA Similar to RED_BEAM

BLU_BEA Similar to RED_BEAM

/VA_OK Issued from the VAB to indicate VAB working properly

OUTPUT DESCRIPTION

RED_VID Red video output. 0 Volt to 1 Volt.

GRN_VID Similar to RED_VIDEO

BLU_VIDE Similar to RED_VIDEO

RESTOR DC RESTORE control signal. When this signal is asserted,

DC level of the video signal is clamped at the proper value

on the VAB.

RED_G2 Red CRT G2 voltage adjust control signal.

GRN_G2 Similar to RED_G2

 BLU_G2  Similar to RED_G2

 G1_BIAS  Control the adjustment of G1 voltage for all three CRTs

 EXTERNAL VIDEO

 INPUT  DESCRIPTION

 RED_VIC  Red video input from video input card #1

 GRN_VIC  Similar to RED_VIC #1

 BLU_VIC  Similar to RED_VIC #1

 RED_VIC  Similar to RED_VIC #1

 GRN_VIC  Similar to RED_VIC #1

 BLU_VIC  Similar to RED_VIC #1

 RED_VIC  Similar to RED_VIC #1

 GRN_VIC  Similar to RED_VIC #1

 BLU_VIC  Similar to RED_VIC #1

 H_VIC #1  Horizontal sync signal input from video input card #1

 H_VIC #2  Similar to H_VIC #1

 H_VIC #3  Similar to H_VIC #1

 V_VIC #1 Vertical sync signal input from video input card #1
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 V_VIC #2  Similar to V_VIC #1

 V_VIC #3  Similar to V_VIC #1

/SEL_VIC  Input signal from RGB VIC board which is used to select

 input video source from VIC #1.

 /SEL_VIC  Similar to /SEL_VIC #1

 /SEL_VIC  Similar to /SEL_VIC #1

LOW VOLTAGE POWER SUPPLY

INPUTS  DESCRIPTION

+ 5.1 volts  Power supply to digital components

+ 15 Volts  Power supply to analog components

- 15 Volts  Power supply to analog components

2.3.5   Video Amplifier

The Video Amplifier Board (VAB) is located at the back side of the projector
under the necks of the three CRTs. It contains three separate video amplifiers,
one each for red, green, and blue. The outputs from these video amplifiers
connect directly to the CRTs and provide all electrical connections to the CRTS
except for the anode voltages.

The following functions are provided by VAB:

•  Amplification of video signals and driving the cathode of all three
CRTs

•  Sensing the cathode beam current for all three CRTs

•  G1 regulator for all three CRTs

•  Blanking drive section

•  Phosphor protection for all three CRTs

•  G2 regulator and adjustment of black level (screen) for all CRTs

•  DC restoration for the video signals

•  CRT interface for focus, heater voltage and ARC ground

The Video Amplifier Board I/O diagram (Figure 2-11) and the list of Inputs and
Outputs (Table 2-10) provide information for the technician to perform module
level troubleshooting.
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G1 Regulator for three CRTs

The input supply for the G1 grid of the CRTs is G1_SUPPLY and is about -200V.
The VAB regulates this supply to about -80V to -30V. This supply can be
adjusted by the G1_BIAS line. This adjustment provides the brightness control
function. The G1_BIAS signal is an input of the VAB and is generated by the
Video Processor Board. In the event of a failure, such as lack of deflection (a
high on the /SWEEP_OK line), this output goes to the most negative value of the
input supply (about -200V).

G2 Regulator and  black level adjustment for CRTs

The VAB also regulates the G2 grid of the CRTs. The supply for the G2 grids
(about 1200V) is generated by the HVPS. This G2_SUPPLY is an input to the
VAB. There are also three control inputs (RED_G2, GRN_G2, and BLU_G2).
The G2 voltage of each CRT is adjusted individually by using these control lines.
This adjustment provides black level control. The G2 output voltages are pulled
down during shutdown mode.

RED_VIDEO
GRN_VIDEO

BLU_VIDEO

BLANKING
G1 SUPPLY

G1 BIAS

RESTORE

ARC_GND

BLU_CATHODE 8
BLU_GRID1 9

BLU_GRID2 10

BLU_BEAM 16

BLU_HEAT- 7
BLU_HEAT+ 6

ARC_GND 3

GRN _CATHODE 8
GRN _GRID1 9
GRN _GRID2 10

GRN_BEAM 14

GRN _HEAT- 7
GRN _HEAT+ 6

ARC_GND 3

RED _CATHODE 8
RED _GRID1  9
RED _GRID2 10

RED_BEAM        12

RED _HEAT-      7
RED _HEAT+  6

ARC _GND   3

2
4
6

23

21
1

2

13      GRN_G2

15      BLU_G2

1     G2 SUPPLY

11      RED_G2

19   /SWEEP_OK

3     + 8OV

7     + 15V

5     + 6.2V

9     -15V

/VA_OK                18

J83

J68

J68

J85

J87

J68

J68

J84-1,
J86-1,
J88-1

J67

J68

J69

J68

From
VPB

From VPB

From HVPS
From RTG

From VPB

From
VPB

From HVPS

From HVDB

From
LVPS

To VPB

To RED
CRT

To VPB

To GRN
CRT

To VPB

To BLU
CRT

To VPB

To 
HVPS

VIDEO
AMPLIFIER
BOARD

Figure 2-11.   Video Amplifier PCB, Block Diagram.
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CRT interface for Focus, heater voltages and ARC ground

The three CRT sockets are part of the VAB. They provide the necessary
interface for the input of the three CRTs. The Focus voltage for each color is
connected directly to the socket of each CRT.

The VAB provides ARC grounds for each CRT which are used to protect against
arcing of the CRT anode supply.

IIC Interface

The VAB does not use the IIC interface. All adjustments are accomplished by the
control lines coming from the Video Processor Board.

The Video Amplifier Board I/O

This section provides a description of the inputs to and outputs from the VAB.
The I/O descriptions are arranged by the source/destination of the signal. The
assembly communicated with is used as the primary heading of each group of
signals. Those signals are subdivided into inputs and outputs. Input refers to an
Input to the VAB, output refers to an output from the VAB.

Table 2-10.  Video Amplifier I/O signals

VIDEO PROCESSOR BOARD

INPUTS DESCRIPTION

RED_VIDEO

GRN_VIDEO

BLU_VIDEO

Video preamp signals. About 0.5 VPP

G1_BIAS Brightness control line. 0 to 5 V DC

RED_G2

GRN_G2

BLU_G2

Black level (G2) control lines 0 to 3.1 V

RESTORE Video DC restoration pulse. logic HC positive going  4% duty cycle

OUTPUTS DESCRIPTION

/VA_OK VAB status line. Low = good VAB. High = Bad VAB (This signal is
called /HV_ENABLE at the HVPS).

RED_BEAM

GRN_BEAM

BLU_BEAM

Cathode beam current lines. about 1 volt per 100 UA
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HIGH VOLTAGE POWER SUPPLY

INPUTS DESCRIPTION

G1_SUPPLY Supply for G1 grid of CRTs. About -200 V

G2_SUPPLY Supply for G2 (screen) grid of CRTs. About 1200 V

RED_FOCU
S
GRN_FOCU
S
BLU_FOCU
S

Focus supply for CRTs. about 7 KV

OUTPUTS DESCRIPTION

ARC_GND CRT ground (anode supply return line)

HORIZONTAL/VERTICAL DEFLECTION BOARD

INPUTS DESCRIPTION

/SWEEP_OK Deflection detection line. open collector, low = good deflection

RASTER TIMING GENERATOR BOARD

INPUTS DESCRIPTION

BLANKING Blanking signal. logic F type

CRTS

OUTPUTS DESCRIPTION

RED_FOCU
S
GRN_FOCU
S
BLU_FOCU
S

Focus supply of CRTs. about 7 KV.

RED_GRID1
GRN_GRID1
BLU_GRID1

Grid 1 (G1) signal of CRTs.

RED_HEAT+
GRN_HEAT
+BLU_HEAT
+

Positive side of the heater voltage for CRTs. About 6.2 V.
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RED_HEAT-
GRN_HEAT-
BLU_HEAT-

Negative side (return line) of the heater voltage for CRTs. Ground
level.

RED_
CATHODE

GRN_
CATHODE

BLU_
CATHODE

Video output signals of the VAB. about 40 VPP with peak voltage of
about 70 V.

RED_GRID2
GRN_GRID2
BLU_GRID2

G2 (screen) supply of CRTs. about 600 to 800 V

OUTPUTS DESCRIPTION

ARC_GRD Ground of CRTs ( anode supply return line).

SYSTEM POWER SUPPLY

INPUTS DESCRIPTION

+6.2 V +6.2 V supply line (heater voltage).

+15 V +15 V supply for use by Video Amplifier Board.

-15 V -15 V supply for use by Video Amplifier Board.

+80 V +80 V supply for use by Video Amplifier Board.

Interlocks and protection:

None

2.3.6   System Controller PCB

The System Controller Board (SCB) is located in the electronic card cage (Figure
5-1).

The Electronics System is controlled by the SCB. The SCB uses digital and
analog circuits to direct the operation of image and raster generation circuits and
to control the input/output of power supply operation.

The SCB sets the operating parameters of the image, such as brightness and
contrast. It also produces internal test patterns and generates on-screen display
overlays. The SCB sets the timing for the raster generation to adjust phase,
geometric corrections, shading corrections, and convergence. The program
memory and the memory for all convergence and shading maps are located on
the SCB.

The following functions are performed or controlled by the System Controller:

•  Enables control for the Low Voltage Power Supply, Arc Lamp and
cooling fans.
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•  Fault monitors the HVPS, LVPS, Arc Lamp, and fans.

•  Provides interboard communication via the IIC serial bus.

•  Controls Zoom and Focus of the Projection Lens.

•  IIC Interface control

•  Provides Video Overlays

•  X and Y convergence control

•  Threshold and Sensitivity for shading

•  I/O control

•  Two RS-232 serial interface ports

•  Infrared (IR) remote control interface. Accepts input from front or rear
IR detectors.

•  A 5-wire JTAG interface port for CPU emulation support.

•  External 3 color system status LEDs. Green indicates normal, yellow
is standby and red indicates a fault condition.

•  External Service Mode switch (see Figure 5-1). Pressing this switch
during a power-up sequence brings the system up in a diagnostic
mode (for maintenance) rather than a normal operating mode.

The SCB I/O diagram (Figure 2-12) and the list of Inputs and Outputs (Table 2-
11) provide information for the technician to perform module-level
troubleshooting.
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P11
B23
B24

B28
B29

B32

B27

B26

B31
B30

Lens Zoom
Lens Focus

/LV_ENA
/FAN_ENA

/LAMP_ENA

/HV_OK

/LV_OK

/LAMP_LIT
/LAMP_OK

P10
B31
B30
A32
A31
A30

A    B
20-20
21-21
22-22
23-23
24-24
25-25
26-26
27-27
28-28
29-29

+5.1 V  stby

+5.1 V

+15V
-15V

G N D

ODD_FIELD

SRC_VALID

H_DRIVE_SC

V_DRIVE

B9
B10
B2
B1
B3

RED_OVER

GRN_OVER

BLU_OVER

B18
B17

B16

P10

Y_RED_CONV
Y_GRN_CONV
Y_BLU_CONV
X_RED_CONV
X_GRN_CONV
X_BLU_CONV

B4
B5
B6
B1
B2
B3

BLU_THRES

GRN_THRES

RED_THRES
BLU_SENS

GRN_SENS
RED_SENS

B8
B9
B10
B11
B12
B13

IIC_DATA

IIC_CLK1
IIC_CLK

IIC_CLK3

IIC_CLK2

SYSTEM
CONTROLLER
BOARD

TO PROJ
LENS

FROM
LVPS

FROM
HVPS

FROM
ALPS

FROM
RTG

FROM
LVPS

TO
VPB

TO
CDB

TO
VPB

H_F2V

Figure 2-12.  System Controller Board, Block Diagram.

IIC Interface

Communications are performed through the IIC bus to the other PCBs in the
system.This three wire bus interface consists of clock line, data line and interrupt
line. Data transferred over the IIC bus is listed in Table 2-9 (I/O signals).

System Controller Board Input/Output

This section provides a description of the inputs to and outputs from the SCB.
The I/O descriptions are arranged by the source/destination of the signal. The
format used is such that the assembly communicated with is used as the primary
heading of each output. Input refers to an input to the SCB, output refers to an
output from the SCB.
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Table 2-11.  System Controller Board I/O signals

VIDEO PROCESSOR BOARD

I/O DESCRIPTION

IIC_CLK IIC clock line. Clock line for control of synchronous data transfer
over the IIC bus interface.

IIC_DATA IIC data line. Serial line for synchronous data transfer of the
following data between Video Processor Board and SCB board.
I=Input, O=Output.

I     BEAM CURRENT

I     OK DETECT

O    RED_CONT

O    GRN_CONT

O    BLU_CONT

O    BRIGHTNESS

O    RED_G2

O    BLU_G2

O    GRN_G2

O    WHT_BOOST

O    BLK_BOOST

OUTPUTS DESCRIPTION

OVERLAY Overlay control signal

/IIC_INT IIC interrupt line.

RED_OVER Red signal of on-screen menu and/or internal test pattern

GRN_OVER Similar to RED_OVER

BLU_OVER Similar to RED_OVER

BLU_THRES Threshold correction information for blue. Real time data at 0 volt to
1 volt.

GRN_THRES Similar to BLU_THRES

RED_THRES Similar to BLU_THRES



Chapter 2---System Description

2-34 Model 230 Service Manual

BLU_SENS Sensitivity correction information for BLU. Real time data at O volt to
1 volt.

GRN_SENS Similar to BLU_SENS

RED_SENS Similar to BLU_SENS

RASTER TIMING GENERATOR

INPUTS DESCRIPTION

SOURCE_
VALID

This signal indicates a new source (or valid). A high indicates a valid
stable signal and low indicates change in input signal.

ODD_FIELD Square wave with 50 % duty cycle which is low during the odd field
of an interlace signal. This signal is high for noninterlaced signals.

280_CLK Square wave signal, 50 % duty cycle, 280 times the frequency of
horizontal sync. This clock is synchronized to the horizontal sync.

H_DRIVE Square wave 50% duty cycle synchronized to selected horiz sync

V_DRIVE Square wave negative going pulse synchronized to selected vertical
sync with pulse width of about 4 horiz lines

H_F2V DC voltage proportional to horiz frequency

OUTPUTS DESCRIPTION

ISYNC_CLK 5 mHz clock used to generate the internal sync signals

IIC_CLK IIC clock line. Unidirectional clock line for control of synchronous
data transfer over the IIC bus interface.

IIC_DATA IIC data line. Bidirectional serial line for synchronous data transfer
between System Controller and RTG.

CONVERGENCE/DEFLECTION BOARD

OUTPUTS DESCRIPTION

IIC_CLK IIC clock line. Unidirectional clock line for control of synchronous
data transfer over the IIC bus interface.

IIC_DATA IIC data line. Bidirectional serial line for synchronous data transfer
between the SCB and the Convergence/Deflection board.

X_RED_
CONV

Red X convergence waveform. The amplitude for full scale
correction is about 1 VPP.

X_GRN_
CONV

Grn X convergence waveform. The amplitude for full scale correction
is about 1 VPP.



Chapter 2---System Description

Model 230 Service Manual 2-35

X_BLU_
CONV

Blu X convergence waveform. The amplitude for full scale correction
is about 1 VPP.

Y_RED_
CONV

Red Y convergence waveform. The amplitude for full scale
correction is about 1 VPP.

Y_GRN_
CONV

Grn Y convergence waveform. The amplitude for full scale correction
is about 1 VPP.

Y_BLU_
CONV

Blu Y convergence waveform. The amplitude for full scale correction
is about 1 VPP.

CORR_
SYNC

Square wave HCT level synchronous signal for horiz axis.

HORIZONTAL/VERTICAL DEFLECTION BOARD

OUTPUTS DESCRIPTION

IIC_CLK IIC clock line. Unidirectional clock line for control of synchronous
data transfer over the IIC bus interface.
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IIC_DATA IIC data line. Bidirectional serial line for synchronous data transfer
between the SCB and the Horizontal/Vertical Deflection board.
I=Input, O=Output.

O    V_RED_LIN_CONTROL

O    V_GRN_LIN_CONTROL

O    V_BLU_LIN_CONTROL

O    V_RED_EDGE_CONTROL

O    V_GRN_EDGE_CONTROL

O    V_BLU_EDGE_CONTROL

O    L/R_KEY_CONTROL

O    L/R_PIN_CONTROL

O    WIDTH_CONTROL

O    H_RED_CENT_CONTROL

O    H_GRN_CENT_CONTROL

O    H_BLU_CENT_CONTROL

O    V_RED_CENT_CONTROL

O    V_GRN_CENT_CONTROL

O    V_BLU_CENT_CONTROL

O    FRONT/REAR

O    FLOOR/CEIL

HIGH VOLTAGE POWER SUPPLY

INPUT DESCRIPTION

/HV_OK The high voltage status line. Low =  operational HVPS.

LOW VOLTAGE POWER SUPPLY

INPUTS DESCRIPTION

+ 5.1V Power for digital portion of SCB

+15V Power for the analog portions of the SCB

-15V Power for the analog portions of the SCB

+5.1V_Stby Standby power to the CPU and peripherals.

/LV_OK Tells SCB status of non-standby supply (all outputs working or not)
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OUTPUTS DESCRIPTION

FAN_ENA Signal to enable the 24V standby power

LV_ENA Signal to enable the LVPS

ARC LAMP POWER SUPPLY

INPUTS DESCRIPTION

/LAMP_OK Informs SCB that the Arc Lamp is installed, temperature is within
limits, and lamp cooling blower is working

/LAMP_LIT Informs the SCB that the Arc Lamp is lit or not lit

OUTPUTS DESCRIPTION

 /LAMP_ENA Enables ALPS power

PROJECTION LENS

OUTPUTS DESCRIPTION

LENS_FOCUS Signal to lens focus motor

LENS_ZOOM Signal to lens zoom motor

FRONT IR

INPUTS DESCRIPTION

/FRONT_IR Input from front infrared receiver

/REAR_IR Input from rear infrared receiver

2.3.7  Raster Timing Generator PCB

The Raster Timing Generator (RTG) is located in the electronic card cage
(Figure 5-1). The RTG I/O diagram (Figure 2-13) and the list of inputs and
outputs (Tables 2-10 and 2-11) provide information to allow the technician to
perform module level troubleshooting.

The following functions are provided by RTG board:

•  Internal sync generation

•  Sync detection and selection

•  Serration and equalization pulse removal

•  Phase locked loop

•  Blanking pulse generation
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•  Horizontal and vertical phase adjustments

•  Interlace detection and odd field pulse generation

•  Horizontal frequency band selection

•  Horizontal line count and vertical count generation

•  IIC interface

•  Video clamp pulse generation

•  Source change detection

•  HVPS sync generation

•  Horizontal deflection enable circuitry

The RTG I/O Diagram (Figure 2-13) and the list of inputs and outputs (Tables 2-
12 and 2-13) provide information for the technician to perform module level
troubleshooting.

Horizontal frequency band selection and LED logic.

The RTG produces a voltage that is proportional to the horizontal frequency
which is used by the Horiz/Vert Deflection board, System Controller Board, and
the phase locked loop (PLL) section of the RTG board. This DC voltage is used
to create the following frequency bands:

Band A: from 15 KHZ to 24.5 kHZ.

Band B: from 24 KHZ to 29.5 kHZ

Band C: from 29 KHZ to 56 kHZ

Band D: from 55.5 KHZ to 90 kHZ.

These bands are outputted through the IIC interface to be used by the System
Controller Board. These lines are also outputs of the RTG board through the
Backplane Board. The Horizontal/Vertical Deflection Board uses these lines for
proper selection of retrace times.
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Figure 2-13.   Raster Timing Generator, Input/Output Diagram.

There are 9 LEDs on the RTG board (see Figure 5-2) that indicate frequency
bands, input modes and lock mode of the phase locked loop.

IIC Interface

The RTG board uses the IIC bus interface for serial communication with the
System Controller Board. The information transferred over the IIC bus is
indicated below (I = input to RTG, O = output from RTG). The RTG board does
not use the interrupt line of IIC bus interface:

Table 2-12.  Raster Timing Generator IIC communication

INPUT /
OUTPUT

NO.
OF
BITS

INFORMATION DESCRIPTION

I 1 FORCE_INTERNAL Selects internal syncs

I 1 TRI_LEVEL Selects the tri level mode for the video clamp
signal (for HDTV)

I 1 SYNC_TIP Selects the Sync tip option of video clamp
signal

I 1 VTR_MODE Selects VTR mode of operation
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I 9 Right blanking Data for adjustment of right blanking

I 9 Left blanking Data for adjustment of left blanking

I 12 Top blanking Data for adjustment of top blanking

I 12 Bottom blanking Data for adjustment of bottom blanking

I 8 Horz. phase Data for adjustment of horizontal phase

I 12 Vert. phase Data for adjustment of vertical phase

O 3 Frequency bands The frequency band associated with the
current signal

O 1 /RTG_OK A low on this line indicates an operational RTG
board

O 2 RTG_MODEL The revision of the RTG board

O 12 H_COUNT The number of horizontal lines associated with
the current signal

O 12 V_COUNT Data for V_COUNT

O 3 INPUT_MODE Data indicating the selected sync signals

O 1 INTERLACE High indicates interlace pattern

Raster Timing Generator Input/Output

This section describes the inputs to and outputs from the RTG board. The I/O
descriptions are arranged by the source and destination of the signal. The
assembly communicated with is used as the primary heading of each output.
Input refers to an input to the RTG, output refers to an output from the RTG.

Table 2-13.  Raster Timing Generator I/O signals

SYSTEM CONTROLLER BOARD

INPUTS DESCRIPTION

ISYNC_CLK 5 mHz clock used to generate the internal sync signals

IIC_CLK IIC clock line. Unidirectional clock line for control of synchronous
data transfer over the IIC bus interface

IIC_DATA IIC data line. Bi directional serial line for synchronous data transfer
between system control board and RTG board

OUTPUTS DESCRIPTION

/IIC_INT IIC interrupt line. This is not used by the RTG board.



Chapter 2---System Description

Model 230 Service Manual 2-41

SOURCE_
VALID

This signal indicates a new source (or valid). A high indicates a valid
stable signal and low indicates change in input signal

ODD_FIELD Square wave with 50 % duty cycle which is low during the odd field
of an interlace signal. This signal is high for noninterlaced signals

280_CLK Square wave signal, 50 % duty cycle, 280 times the frequency of
horizontal sync. This clock is synchronized to the horizontal sync.

VIDEO PROCESSOR BOARD

INPUTS DESCRIPTION

V_SYNC Input vertical sync

H_SYNC Input horizontal or composite sync

G_SYNC Sync on green signal which is stripped for the green video

GRN_INPUT Buffered version of green video

OUTPUTS DESCRIPTION

Clamp A negative going video clamp signal with about 3 % duty cycle

Blanking Blanking signal composed of right, left, top and bottom blanking

HORIZONTAL/VERTICAL DEFLECTION BOARD

INPUTS DESCRIPTION

/H_
FLYBACK

Not used by the RTG board

OUTPUTS DESCRIPTION

H_BAND0

H_BAND1

Horizontal frequency band lines

Band A = 000, Band  B = 001, Band C = 011 and band D = 111

/H_ENABLE  Low = enabled deflection and high = disabled deflection

H_F2V A DC voltage proportional to horizontal frequency

H_DRIVE Square wave 50 % duty cycle synchronized to the selected
horizontal sync.

HIGH VOLTAGE POWER SUPPLY

OUTPUT DESCRIPTION

HVPS_
SYNC

Synchronization pulse for HVPS, synchronized with the selected
horiz. sync at either same, half or one third the frequency
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CONVERGENCEDEFLECTION BOARD

OUTPUT DESCRIPTION

V_DRIVE Square wave negative going pulse synchronized to the selected
vertical sync with pulse width of about 4 horizontal periods

LOW VOLTAGE POWER SUPPLY

INPUTS DESCRIPTION

+5V Power for digital portion of RTG board

+15V Power for the phase locked loop and the supporting circuitry of
RTG board

-15V Power for the phase locked loop and the supporting circuitry of
RTG board

+5.1V_STBY Stand by + 5.1 V. Not used by RTG board.

Interlock and protection:

Input

None

Output

The RTG will disable the Horizontal Deflection Board by placing a high on the
/H_ENABLE line during any of following events:

A.   During and about 2 seconds after the programming period of the
FPGA.

B.   During frequency band change period.

C.   During the period that the phase locked loop is out of lock.

2.3.8   Horizontal/Vertical Deflection PCB

The HVD board is located on the top side of the deflection cage in front of the
electronic card cage.

The Horizontal/Vertical Deflection Board I/O diagram (Figure 2-14) and the list of
inputs and outputs (Tables 2-14 and 2-15) provide information for the technician
to perform module level troubleshooting.

The following functions are provided by the HVD board:

•  Horizontal raster centering for all three colors

•  Horizontal gate drive

•  Switch mode power supply generating the required proportional DC
supply

•  Horizontal width adjustment
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•  Horizontal retrace switch network

•  Left/right pincushion and keystone correction

•  Drive main deflection coils to provide horizontal raster scan for all
three CRTs

•  Drive main vertical coils to provide vertical raster scan for all three
CRTs

•  Vertical linearity adjustments individually for all three colors.

•  Vertical raster centering for all three colors

•  IIC interface

IIC Interface

All adjustments for the HVD board are performed by the System Controller via
the IIC serial bus interface. This three wire bus interface consists of a clock line,
a data line, and an interrupt line. The HVD board does not create any interrupt
and the interrupt line is not used for this application. Table 2-14 lists the
adjustments executed via the IIC bus interface (I = Input to HVD board , O =
Output from HVD board):
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Figure 2-14.  Horizontal/Vertical Deflection PCB I/O Diagram.

Table 2-14.  Horizontal/Vertical Deflection IIC Data Interface

INPUT /
OUTPUT

NO.
OF
BITS

INFORMATION DESCRIPTION

I 8 V_RED_LIN_CONTROL Data for adjustment of red vertical
linearity

I 8 V_GRN_LIN_CONTROL Data for adjustment of green vertical
linearity
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I 8 V_BLU_LIN_CONTROL Data for adjustment of blue vertical
linearity

I 8 V_RED_EDGE_CONTROL Data for adjustment of red vertical
edge linearity

I 8 V_GRN_EDGE_CONTROL Data for adjustment of green vertical
edge linearity

I 8 V_BLU_EDGE_CONTROL Data for adjustment of blue vertical
edge linearity

I 8 L/R_KEY_CONTROL Data for adjustment of left / right
keystone correction

I 8 L/R_PIN_CONTROL Data for adjustment of left / right
pincushion correction

I 8 WIDTH_CONTROL Data for adjustment of screen width

I 8 H_RED_CENT_CONTROL Data for adjustment of red horizontal
centering

I 8 H_GRN_CENT_CONTROL Data for adjustment of green
horizontal centering

I 8 H_BLU_CENT_CONTROL Data for adjustment of blue horizontal
centering

I 8 V_RED_CENT_CONTROL The data for adjustment of red vertical
centering

I 8 V_GRN_CENT_CONTROL The data for adjustment of green
vertical centering

I 8 V_BLU_CENT_CONTROL The data for adjustment of blue
centering

O 1 FRONT/REAR Front or rear projection status line
front = low and rear = high

O 1 FLOOR/CEIL Floor or ceiling projection status line
floor = low and ceiling = high

O 1 /DEFL_OK Deflection status. Low = operational
HVD board, High = Nonoperational
HVD board.

O 2 HVD_MODEL Revision of HVD board

Horizontal/Vertical Deflection Board I/O

This section provides a description of the inputs to and outputs from the HVD
Board. The I/O descriptions are arranged by the source/destination of the signal.
The assembly communicated with is used as the primary heading of each group
of signals. Those signals are subdivided into inputs and outputs. Input refers to
an Input to the HVD Board, output refers to an output from the HVD Board.
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Table 2-15.  Horizontal/Vertical Deflection I/O signals

SYSTEM CONTROLLER BOARD

INPUTS DESCRIPTION

IIC_CLK IIC clock line. Unidirectional clock line for control of synchronous
data transfer over the IIC bus interface.

IIC_DATA IIC data line. Bidirectional serial line for synchronous data transfer
between the System Controller Board and the HVD Board.

OUTPUTS DESCRIPTION

/IIC_SINT IIC interrupt line. This is not used by HVD Board.

VIDEO PROCESSOR BOARD

OUTPUTS DESCRIPTION

/SWEEPOK Low = good scan. High = no scan. Signal is dependent on two
inputs; DEFL_OK (from SRB) and /H_ENABLE (from RTG).

SCAN REVERSAL BOARD

INPUTS DESCRIPTION

FRONT/REAR Front or rear projection status line. Front = low. Rear = high.

FLOOR/CEIL Floor or ceiling projection status line. Floor = low. Ceiling = high.

DEFL_OK Deflection OK signal. High = good (about 2 v). Low = no scan.

H_CUR_
FDBK

Horizontal current feed back. A DC voltage proportional to the output
current.

H_LOCK- Horizontal interlock for yoke connectors. It should be 5 V when
closed or 0V when open.

V_RED- Current feedback of red vertical amplifier

V_GRN- Current feedback of green vertical amplifier

V_BLU- Current feedback of blue vertical amplifier
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OUTPUTS DESCRIPTION

H_OUT_
FLYBACK

Horizontal output flyback pulse, about 800 VPP

H_LOCK+ Horizontal interlock for yoke connectors. This should be about 5 V
when closed  or 15 V when open.

H_RED+ Output of horiz. red centering (also top of the red horiz. yoke). About
+ 5 VDC.

H_GRN+ Output of horz. green centering (top of green horz. yoke). About + 5
VDC

H_BLU+ Output of horiz. blue centering (top of blue horiz. yoke). About + 5
VDC.

V_RED+ Output of red vertical amplifier. About 40 VPP.

V_GRN+ Output of green vertical amplifier. About 40 VPP.

V_BLU+ Output of blue vertical amplifier. About 40 VPP.

+15 V +15 V supply for use by Scan Reversal Board

-15 V -15 V supply for use by Scan Reversal Board

+5 V +5 V supply for use by Scan Reversal Board

CONVERGENCE/DEFLECTION BOARD

INPUTS DESCRIPTION

V_RAMP Vertical ramp waveform. About 4 VPP.

V_PARAB Vertical parabola waveform. About 4 VPP.

OUTPUTS DESCRIPTION

WIDTH_CTRL A DC waveform for controlling width of picture. About 4 V max.

RASTER TIMING GENERATOR (RTG BOARD)

INPUTS DESCRIPTION

/H_ENABLE A low on this line enables horizontal deflection. A high disables the
horizontal amplifier.

H_BAND:0

H_BAND:1

Horizontal frequency band line. 000 = band A, 001 = band B, 011 =
band C and 111 = band D.
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HF_2V Horizontal frequency to voltage converter. a DC signal proportional
to horiz. frequency. About 4.2 V at 90 kHz.

H_DRIVE Horiz. drive pulse, 50 % duty cycle HCT level signal

SYSTEM POWER SUPPLY

INPUTS DESCRIPTION

+5 V + 5 V supply for use by HVD and Scan Reversal Boards

+15 V + 15 V supply for use by HVD and Scan Reversal Boards

-15 V - 15 V supply for use by HVD and Scan Reversal Board

+80 V + 80 V supply for use by the switching supply of horizontal deflection
amplifier

Interlocks and protection:

Input

None

Outputs

H_LOCK + and H_LOCK-: Used to shut down the switching power supply of the
horizontal deflection amplifier in the event of a loose yoke or loose scan reverse
connector. This prevents the power supply section of the Horizontal/Vertical
Deflection Board from operating when 1 or more yoke connectors are
disconnected.

/SWEEP_OK: Shuts down the video amplifiers in the event of deflection failure (if
DEFL_OK or /H_ENABLE are not present).

2.3.9   Convergence/Deflection PCB

The Convergence/Deflection Board is located on the bottom side of the card
cage under the Horizontal/Vertical Deflection Board. This board drives the
convergence coils of the projectors.

The following functions are provided by C/D Board:

•  Generation of various waveforms for the horizontal and vertical axes

•  Height control

•  Generation of waveforms for dynamic focus

•  Various geometry correction functions for the horizontal and vertical
axes

•  Convergence output amplifiers for all colors and both horizontal and
vertical axes

•  Convergence enable and raster fill function
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•  ILA® assembly driver circuitry with temperature compensation

•  Phase locked loop for ILA® assembly drivers

•  IIC serial bus interface

The Convergence/Deflection Input/Output diagram (Figure 2-15) and the list of
inputs and outputs (Tables 2-16 and 2-17) provide information for the technician
to perform module level troubleshooting.

IIC_CLK

IIC_DATA

/IIC_SINT

X_RED_CONV

X_GRN_CONV

X_BLU_CONV

Y_RED_CONV

Y_GRN_CONV

Y_BLU_CONV

V_DRIVE

CORR_SYNC

WIDTH_CONTROL

RED_ILA+

RED_ILA-

GRN_ILA+

GRN_ILA-

BLU_ILA+

BLU_ILA-

X_RED-

X_GRN+

X_GRN-

X_BLU+

X_BLU-

X_RED+

Y_RED-

Y_GRN+

Y_GRN-

Y_BLU+

Y_BLU-

Y_RED+

H_PARABOLA

V_PARABOLA

V_RAMP

V_PARAB

2

3

4

2

4

6

8

10

12

17

18

5

J33

J31

J32

5 +5.1V
6 6ND
7 +15V
9 GND
11 -15V
13 GND

J32

14

15

J33

1

3

J31

J40

1

2

3

4

5

6

J39

1

2

3

4

5

6

J38

1

2

4

5

7

8

1
GND

13GND

2GND

1 GND

GND16

FROM
SCB

FROM RTG

FROM
LVPS

TO
HVPS

FROM
HVDB

TO/FROM
SRB

TO/FROM
SRB

TO
ILAs

FROM HVDB

CONVERGENCE/
DEFLECTION
BOARD

FROM
SCB

Figure 2-15.   Convergence/Deflection Board I/O diagram.

IIC interface

Adjustments for this board are performed by the System Controller via the IIC
serial bus interface. This three wire bus interface consists of a clock line, a data
line and an interrupt line. The C/D Board does not create any IIC interrupt. The
following table lists all adjustments performed via the IIC bus interface (I = Input
to C/D Board, O = Output from C/D Board):
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Table 2-16.  Convergence/Deflection IIC communication

INPUT/
OUTPUT

NO.
OF
BITS

INFORMATION DESCRIPTION

I 1 ILA_FREQ_N1 Data for selection of frequency of ILA bias circuit

I 1 ILA_FREQ_N2 Data for selection of frequency of ILA bias circuit

I 1 ILA_FREQ_N3 Data for selection of frequency of ILA bias circuit

I 1 ILA_FREQ_N4 Data for selection of frequency of ILA bias circuit

I 1 ILA_FREQ_N5 Data for selection of frequency of ILA bias circuit

I 1 ILA_FREQ_N6 Data for selection of frequency of ILA bias circuit

I 1 ILA_FREQ_N7 Data for selection of frequency of ILA bias circuit

I 1 ILA_FREQ_N8 Data for selection of frequency of ILA bias circuit

I 8 ILA_RED_BIAS Data for adjustment of red ILA bias

I 8 ILA_GRN_BIAS Data for adjustment of green ILA bias

I 8 ILA_BLU_BIAS Data for adjustment of  blue ILA bias

I 1 ILA_FREQ_M1 Data for selection of frequency of ILA bias circuit
(pre-scale counter)

I 1 ILA_FREQ_M2 Data for selection of frequency of ILA bias circuit
(pre-scale counter)

I 8 LR_RED_SKEW Data for adjustment of red left/right skew

I 8 LR_GRN_SKEW Data for adjustment of green left/right skew

I 8 LR_BLU_SKEW Data for adjustment of blue left/right skew

I 8 LR_BOW Data for adjustment of left/right bow

I 8 HEIGHT Data for adjustment of height for all colors

I 8 LR_KEY_BAL Data for adjustment of left/right keystone
balance

I 8 LR_PIN_BAL Data for adjustment of left/right pincushion
balance

I 8 H_RED_LIN Data for red horizontal overall linearity correction

I 8 H_GRN_LIN Data for green horizontal overall linearity
correction

I 8 H_BLU_LIN Data for blue horizontal overall linearity
correction
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I 8 H_RED_
EDGE_LIN

Data for red horizontal edge linearity correction

I 8 H_GRN
_EDGE_LIN

Data for green horizontal edge linearity
correction

I 8 H_BLU
_EDGE_LIN

Data for blue horizontal edge linearity correction

I 8 TP_RED_SKEW Data for adjustment of red top/bottom skew

I 8 TP_GRN_SKEW Data for adjustment of green top/bottom skew

I 8 TP_BLU_SKEW Data for adjustment of blue top/bottom skew

I 8 TP_BOW Data for adjustment of top/bottom bow

I 8 TP_PIN Data for adjustment of top/bottom pincushion

I 8 TP_PIN_BAL Data for adjustment of top/bottom pincushion
balance

I 8 TP_KEY Data for adjustment of top/bottom keystone

I 8 TP_KEY_BAL Data for adjustment of top/bottom keystone
balance

I 1 /RASTER_FIL Control line for the raster fill option, low = raster
fill is active

I 1 /CONV_ENABLE Convergence enable line low = enabled
convergence

O 1 ILA_LOCKED Status line for the lock indication of the PLL of
the ILA section with high = locked PLL

O 1 /CD_OK Convergence board status line. Low =
operational C/D Board, High = Nonoperational
C/D Board.

O 2 CD_MODEL Revision of C/D Board

The Convergence/Deflection Board I/O

This section describes the inputs to and outputs from the C/D Board. The I/O
descriptions are arranged by the source and destination of the signal. The
assembly communicated with is the primary heading of each group of signals.
Those signals are subdivided into inputs and outputs. Input refers to an Input to
the C/D Board, output refers to an output from the C/D Board.

Table 2-17.  Convergence Deflection I/O signals

SYSTEM CONTROLLER BOARD

INPUTS DESCRIPTION

IIC_CLK IIC clock line. Unidirectional clock line for control of synchronous
data transfer over the IIC bus interface.
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IIC_DATA IIC data line. Bidirectional serial line for synchronous data transfer
between the System Controller Board and the C/D Board.

X_RED_
CONV

Red X convergence waveform. The amplitude for full scale
correction is about 1 VPP.

X_GRN_
CONV

Green X convergence waveform. The amplitude for full scale
correction is about 1 VPP.

X_BLU_
CONV

Blue X convergence waveform. The amplitude for full scale
correction is about 1 VPP.

Y_RED_
CONV

Red Y convergence waveform. The amplitude for full scale
correction is about 1 VPP.

Y_GRN_
CONV

Green Y convergence waveform. The amplitude for full scale
correction is about 1 VPP.

Y_BLU_
CONV

Blue Y convergence waveform. The amplitude for full scale
correction is about 1 VPP.

CORR_
SYNC

Square wave HCT level synchronization signal for horizontal axis

OUTPUTS DESCRIPTION

/IIC_SINT IIC interrupt line. Convergence board does not initiate any IIC
interrupt.

ILAS

OUTPUTS DESCRIPTION

RED_ILA+ The positive output of red ILA driver circuitry, about ± 12 VPP

RED_ILA- The negative output of red ILA driver circuitry, about ± 12 VPP

GRN_ILA+ The positive output of green ILA driver circuitry, about ± 12 VPP

GRN_ILA- The negative output of green ILA driver circuitry, about ± 12 VPP

BLU_ILA+ The positive output of blue ILA driver circuitry, about ± 12 VPP

BLU_ILA- The negative output of blue ILA driver circuitry, about ± 12 VPP

ILA_THERM+ The positive side of the ILA temperature sense line

ILA_THERM- The negative side of the ILA temperature sense line

SCAN REVERSAL BOARD

INPUTS DESCRIPTION

X_RED- Current feedback of red horizontal (X) convergence amplifier

X_GRN- Current feedback of green horizontal (X) convergence amplifier
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X_BLU- Current feedback of blue horizontal (X) convergence amplifier

Y_RED- Current feedback of red vertical (Y) convergence amplifier

Y_GRN- Current feedback of green vertical (Y) convergence amplifier

Y_BLU- Current feedback of blue vertical (Y) convergence amplifier

OUTPUTS DESCRIPTION

X_RED+ Output of red horizontal (X) convergence amplifier

X_GRN+ Output of green horizontal (X) convergence amplifier

X_BLU+ Output of blue horizontal (X) convergence amplifier

Y_RED+ Output of red vertical (Y) convergence amplifier

Y_GRN+ Output of green vertical (Y) convergence amplifier

Y_BLU+ Output of blue vertical (Y) convergence amplifier

HORIZONTAL/VERTICAL DEFLECTION BOARD

INPUTS DESCRIPTION

WIDTH_
CONTROL

A DC wave form for controlling width of picture. About 4 V max.

OUTPUTS DESCRIPTION

V_PARAB Vertical parabola wave form. About 4 VPP.

V_RAMP Vertical ramp wave form. About  4 VPP.

RASTER TIMING GENERATOR BOARD

INPUTS DESCRIPTION

V_DRIVE Square wave HCT level synchronized to vertical sync with 4H duty
cycle.

HIGH VOLTAGE POWER SUPPLY

OUTPUTS DESCRIPTION

H_
PARABOLA

Horizontal parabola for dynamic focus section of High Voltage Power
Supply

V_
PARABOLA

Vertical parabola for dynamic focus section of High v\Voltage Power
Supply

LOW VOLTAGE POWER SUPPLY

INPUTS DESCRIPTION
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+5.1 V + 5 V supply for use by convergence board.

+15 V + 15 V supply for use by convergence board.

-15 V - 15 V supply for use by convergence board.

Interlocks and protection

None

2.3.10 Scan Reversal Board

The Scan Reversal Board (SRB) is mounted vertically on the right side of the
card cage.

The following functions are provided by the SRB:

•  Reversal of scan in both horizontal and vertical axes

•  Horizontal width adjustment for each color (R, G &B)

•  Horizontal current feedback

•  Scan failure detection for all six main (horizontal and vertical)
deflection amplifiers

The Scan Reversal Board Input/Output diagram (Figure 2-16) and the list of
inputs and outputs (Table 2-19) provide information for the technician to perform
module level troubleshooting. Table 2-18 shows the signal states for modes of
projector operation.

The SRB does not require any IIC bus interface.

Table 2-18.  Scanning signal states

MODE OF OPERATION FRONT/REAR
LINE

FLOOR/CEIL
LINE

Front and floor projection Low Low

Front and ceiling projection Low High

Rear and floor projection High Low

Rear and ceiling High High
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Figure 2-16.   Scan Reversal Board, Input/Output Diagram.

Scan Reversal Board I /O

This section describes the inputs to and outputs from the SRB. The I/O
descriptions are arranged by the source/destination of the signal. The assembly
communicated with is the primary heading of each group of signals. Those
signals are subdivided into inputs and outputs. Input refers to an Input to the
Scan Reversal Board. Output refers to an output from the Scan Reversal Board.
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Table 2-19.  Scan Reversal Board I/O signals

HORIZONTAL / VERTICAL DEFLECTION BOARD

INPUTS DESCRIPTION

H_OUT_
FLYBACK

Horizontal output flyback pulse, about 800 VPP

H_LOCK+ Horizontal interlock for yoke connectors. This should be about 5
V when closed or 15 V when open.

H_RED+ Output of horizontal red centering (also top of the red horiz
yoke). About + 5 Vdc.

H_GRN+ Output of horizontal green centering (also top of the green horiz
yoke). About + 5 Vdc.

H_BLU+ Output of horiz. blue centering (also top of the blue horiz yoke).
About + 5 Vdc.

V_RED+ Output of red vertical amplifier. about 40 VPP

V_GRN+ Output of green vertical amplifier. about 40 VPP

V_BLU+ Output of blue vertical amplifier. about 40 VPP

+15 V +15 volt supply for use by SRB

+5 V +5 volt supply for use by SRB

-15 V -15 V supply for use by SRB

OUTPUTS DESCRIPTION

H_LOCK- Horizontal interlock for yoke connectors. It should be 5 V when
closed or 0 V when open.

V_RED-
V_RED_SENS

Current feedback of red vertical amplifier

V_GRN-
V_GRN_SENS

Current feedback of green vertical amplifier

V_BLU-
V_BLU_SENS

Current feedback of blue vertical amplifier

FRONT/REAR Front or rear projection status line.   Front = low and rear = high

FLOOR/CEIL Floor or ceiling status line.  Floor = low  and ceiling = high

H_CUR_FDBK Horizontal current feed back, a DC signal proportional to horz.
output current

DEFL_OK Deflection status line  high (about 2 V) = good  low = no scan
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CONVERGENCE/DEFLECTION BOARD

INPUTS DESCRIPTION

X_RED+ Output of horizontal red convergence amplifier

X_GRN+ Output of horizontal green convergence amplifier

X_BLU+ Output of horizontal blue convergence amplifier

Y_RED+ Output of vertical red convergence amplifier

Y_GRN+ Output of vertical green convergence amplifier

Y_BLU+ Output of vertical blue convergence amplifier

OUTPUTS DESCRIPTION

X_RED- Current feedback of horizontal red convergence amplifier

X_GRN- Current feedback of horizontal green convergence amplifier

X_BLU- Current feedback of horizontal blue convergence amplifier

Y_RED- Current feedback of vertical red convergence amplifier

Y_GRN- Current feedback of vertical green convergence amplifier

Y_BLU- Current feedback of vertical blue convergence amplifier

RED YOKE CONNECTOR

NAME DESCRIPTION

H_RED_YOK+ Top of red horizontal yoke

H_RED_YOK- Bottom of red horizontal yoke

RED_LOCK+ Interlock for red yoke. 5 V when closed or 15 V when open.

RED_LOCK- Interlock for red yoke. 5 V when closed or 0 V when open.

V_RED_YOK+ Top of red vertical yoke

V_RED_YOK- Bottom of red vertical yoke

X_RED_YOK+ Top of red horizontal convergence yoke

X_RED_YOK- Bottom of red horizontal convergence yoke

Y_RED_YOK+ Top of red vertical convergence yoke

Y_RED_YOK- Bottom of red vertical convergence yoke
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GREEN YOKE CONNECTOR

NAME DESCRIPTION

H_GRN_YOK+ Top of green horizontal yoke

H_GRN_YOK- Bottom of green horizontal yoke

GRN_LOCK+ Interlock for green yoke. 5 V when closed or 15 V when open.

GRN_LOCK- Interlock for green yoke . 5 V when closed or 0 V when open.

V_GRN_YOK+ Top of green vertical yoke

V_GRN_YOK- Bottom of green vertical yoke

X_GRN_YOK+ Top of  green horizontal convergence yoke

X_GRN_YOK- Bottom of green horizontal convergence yoke

Y_GRN_YOK+ Top of green vertical convergence yoke

Y_GRN_YOK- Bottom of green vertical convergence yoke-

BLUE YOKE CONNECTOR

NAME DESCRIPTION

H_BLU_YOK+ Top of blue horizontal yoke

H_BLU_YOK- Bottom of blue horizontal yoke

BLU_LOCK+ Interlock for blue yoke. 5 V when closed or 15 V when open.

BLU_LOCK- Interlock for blue yoke . 5 V when closed or 0 V when open.

V_BLU_YOK+ Top of blue vertical yoke

V_BLU_YOK- Bottom of blue vertical yoke

X_BLU_YOK+ Top of  blue horizontal convergence yoke

X_BLU_YOK- Bottom of blue horizontal convergence yoke

Y_BLU_YOK+ Top of blue vertical convergence yoke

Y_BLU_YOK- Bottom of blue vertical convergence yoke-
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2.3.11 Backplane PCB

The Backplane PCB is the interface that connects the Power Supplies, VICs,
PCBs, and other components together, either through a direct connection to a
connector on the Backplane or through cables to connectors on the Backplane
PCB. Signals are not modified in any way by the Backplane. It serves only as an
interconnecting point. Refer to Figure 2-17 for a general idea of how the
projector wiring is interconnected through the Backplane PCB.

Backplane
PCB

P8

P12

P14

P18

P9

P7

P72 ALPS

HVPSP43

P4 P32

CDB
P3 P31

P10

P11

SCB

P13 RTG

P16

P17

VPB

P1 P67

VAB
P2 P68

P6 P36

HVDB
P5 P35

P19 Proj LensP62

Fans

P76LVPS

VIC #1

VIC #2

VIC 3#

Figure 2-17.  Backplane Board Interface Block Diagram.
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