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Section 1
Introduction

VZ7 Chassis Model/Features

FEATURES VS-45605 | VS-50605 | VS-50705 | VS-55705 | VS-60705 | VS-70705
Chassis VZ7 VZ7 VZ7+ VZ7+ VZ7+ VZ7+
Screen Size 45" 50" 50" 55" 60" 70"
DiamondShield™ Optional | Optional | Included | Included | Included | Included
Advanced PIP/POP PIP PIP PIP/POP | PIP/POP | PIP/POP | PIP/POP
Digital Convergence X X X X X X
Digital Comb Filter 3DYC 3DYC 3DYC 3DYC 3DYC 3DYC
INPUTS
Rear A/V & S-Video 2 2 2 2 2 2
Front A/V & S-Video 1 1 1 1 1 1
Component Inputs (Y,CR&CB) 1 1 1 1 1 1
OUTPUTS
Video Monitor 1 1 1 1 1 1
Fixed/Variable Audio R/L 1 1 1 1 1 1
Table 1-1

A total of six Projection TV Models use one of two processes an entire video frame. This method pro-
versions of the VZ7 Chassis. Two models use theluces results far superior than those that only pro-
VZ7 Chassis and four models use the VZ7+ Chassisess two or three lines at a time such as Digital Dy-
Table 1-1llists the models and some of the main fea-namic or 2D-Y/C processing.
tures.

The PIP circuitry features the Picture out of Pic-
The VZ7 Chassis uses some of the latest technoldure feature in VZ7+ Models. The PIP circuitry de-
gies available, including those listecFigure 1-1 scription is inSection 7

Convergence & Raster Correction
* Digital Circuitry
Luminance/Chrominance Separation
«3-DY/C
PIP
* Picture out of Picture (Vz7+)
Component Inputs
* DVD Component Input Circuitry

Component Video Inputsare featured in all VZ7
models. They are labeled DVD Inputs, and consist
of three video Input jacks, plus Right and Left Au-
dio Jacks. The video jacks are denoted as Y, Cr and
Cb. This method allows the baseband Luminance
and Color Difference Signals to be coupled directly
from a DVD player, avoiding any signal degredation
that can be caused by chroma modulation and de-
The VZ7 chassis has Digital Convergence and modulation.

Raster Correction circuitry. This not only affects

the circuitry, but also the Convergence and RasteBasically the signals are Y (Luminance), R-Y, and
Correction Adjustments. Adjustments are covered-Y. In the NTSC format the three signals have the
in Section 3 and the convergence circuitry is de- following amplitude relationship:

scribed inSection 4 * Y =0.7 Vp-p (plus sync)

* R-Y=1.0Vp-p

e B-Y=1.3Vp-p

Figure 1-1: VZ7 Chassis Circuitry

Luminance/Chrominance separationis acheived
through the8D-Y/C process, a method that digitally
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The designations Cr and Cb denote that the R-Y The AV Memory, underAudio Video Settingshas
and B-Y are reduced in amplitude, R-Y by a factor five AV Memory selections:

of 0.71, and B-Y by 0.56. This results in the fol-
lowing signal amplitudes:
* Y =0.7 Vp-p (plus sync = 1.0 Vp-p)

» Standard -- for typical viewing
» Daylight -- for daylight viewing
» Evening -- for evening viewing

e Cr=0.7 Vp-p * Home Theater
e Cb=0.7 Vp-p * DVD -- for DVD viewing
In each category, the video and audio controls are
User Menus set for optimum picture. The default control set-

Figure 1-2shows the Main Menu, listing four Sub  tings for each of the AV Memory categories are
Menu Categories. Most of the Menu Items are clear. sShown inTable 1-3.
Others warrant further explanation.

TheV-Chip Parental Lock enables the user to lock )
out specific types of TV programming. Program User Adjustments

rating information is transmitted on the 21st hori- Most user adjustments will be made using the
zontal line during the vertical blanking interval. VIDEO and AUDIO buttons on the remote con-

trol. Pressing the AUDIO button cycles through
The V-Chip lock out can be active at all times, set Six audio adjustments, or options:

for a specific time period every day, or turned off 1) Bass
completely. If the program on a selected channelis ~ 2) Treble
locked, the screen goes blue and an on-screen dis- 3) Balance
play indicates that the program is locked. Ifthe PIP  4) Surround
source program is locked, a black insert picture ap- ) Listen To

pears when PIP is activated. 6) Level Sound
Pressing the VIDEO button sequences through eight
video adjustments/options.

1) IRIS (On or Off)

2) Contrast

3) Brightness

4) Auto Picture (On or Off)

5) Sharpness

6) Tint

7) Color

8) Color Temperature (High, Medium or Low)

One sub-menu item und@dvanced Featuresis

the user'e&advanced Convergence Featurelt dis-
plays complete Crosshatch pattern allowing the user
to adjust 64 intersections in the pattern. If the con-
vergence gets too far off, the user still has the op-
tion of selecting Reset to Factory Settings, in the
initial Convergence menu.

MAIN MENU

* V-Chip Parental Lock
» Channel Edit

» Advanced Features

e Audio Video Settings

The Auto Picture feature,when activated, detects
the strength of the RF signal. Sharpness and Color
are automatically set to produce the optimum pic-
ture for that signal level. This option is only effec-
tive when using the TV's tuner.

Figure 1-2: Main Menu
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The AGC voltage is used to determine signal strengticreases, both Sharpness and Color adjustments are

One of three signal levels can be detected: reduced.
* Weak signal -- less than 65 db
* Medium signal -- between 65 and 70 db When Auto Picture is ON, the normal adjustment
» Strong signal -- more than 70 db slide is not displayed for Sharpness and Color ad-

justments. It is replaced by the text "AUTO PIC-
On a strong signal, Sharpness and Color settings r&URE". During this display, pressing the right or
main at their reset values. As signal strength deleft Adjust button will cancel the Auto Picture mode,
and the adjustment slide will be displayed.

AV MEMORY
CATEGORY
ADJUSTMENT | Standard |Daylight Evening Hpme Theater |DVD

Tint 31 31 31 31 31

Color 31 31 31 27 31

Contrast 63 63 63 45 63

Brightness 31 40 25 31 31

Sharpness 31 31 31 35 35
Color Temp. HIGH HIGH HIGH LOW LOW

Bass 31 35 35 31 31

Treble 31 35 35 31 31

Balance 31 31 31 31 31
Surround OFF OFF OFF OFF OFF
Level Sound OFF OFF OFF OFF OFF

Table 1-3
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Remote Control
The Remote Control for VZ7 models is illustrated
in Figure 1-3 Its functions are straightforward.

VCR
CABLE/DBS/DTV
e | -I I r EXDAUDIO

The numerical buttons 0 through 9 are used to POWER
enter numerical values for Time Setting, Alarm set- -
ting, V-Chip Lock Code, etc. The buttons are also
used to directly access a channel.

The numerical buttons channel change is a three digit
system. Channels with less than three digits may be
accessed in one of three ways.
1) Add zeros prior to entering the channel
number, making it a three digit entry. Press
002 for channel 2.
2) Enter the channel number then press EN- FPOP FIPINPUT PP CH
TER. T LS
3) Enter just the channel number. There will b
be a four second delay before the channel
change occurs.

R.EC ST:P PAIUISE
When the QV (Quick View) button is pressed, the s
TV changes to the previous channel selection. |If
pressed again it returns to the original channel. Re-
peated pressing will toggle the TV back and forth

between the two channels.

L MITSUBISHI

Figure 1-3: Remote Control
When viewing a normal TV picture with no Menu

displayed, pressinigpfo activates the Detail Status 1) Side by Side...the main and sub pictures
Display. This display includes: are displayed side by side. Both pictures are
* Channel Number compressed horizontally to fit on the 4:3
* Channel Name (if any) aspect screen.
* SAP, STEREO, CC, and SQV 2) Three Picture Channel Scan.. the set
* V-Chip rating (if any) scans through channels, displaying the
* Time display content of three channels at a time in small

insert pictures. The insert for the current
channel in the scanning process is live, the

_ _ other two inserts are still pictures.

Mode, displays the functions of the buttons required insert picture in the lower right corner.
to set convergence.

_ The single PIP can be moved with the Up/Down
Repeatedly pressing thBIP/POP" button selects  and Right/Left buttons on the Remote. When se-
the desired PIP mode. The following describes each|ecting a specific PIP feature, the "PIP/POP" button

PIP feature and their sequence of activation. must be pressed within 10 seconds to select the next
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POWER VOL A ENTER MENU AV RESET INPUT

@@@@@@@@@

V ADJUST A 4 ADJUSTH CANCEL

Figure 1-4: Front Panel Buttons

feature. If the duration exceeds 10 seconds, pressing Diagnostic Mode

"PIP/POP" terminates the PIP mode. The Diagnostic Mode assists the servicer in isolating

the source of a problem, particularly those problems
In the Single PIP Insert mode, the "Size" button al-causing the set to switch OFF (shutdown) during nor-
lows the user to select the size of the insert picturemal operation. When the Diagnostic Mode is acti-
Five size selections are available, with the largest inyated, the front panel On/Off LED flashes a digital
sert equal to %4 of the normal picture size. code indicating the source of the problem.

In the PIP mode, the EXCH button swaps the mainThe Diagnostic Mode can be automatic or servicer
and sub pictures. However this button has no effecictivated.

when Antenna B is the main picture source, and
Antenna A the sub picture source. Due to hardwar@utomatic Diagnostics

limitions: This occurs automatically when the TV is first con-
* The Sub Tuner (Antenna A) is dedicated as nected to an AC power source. Immediately after
the PIP source. power is applied:
* The Main Tuner (Antenna B) cannot be  The LED flashes three times... indicating the
selected as the PIP source. UPC has been initialized and is functioning.
» The LED does not flash... indicating the pPC
Front Panel Buttons is not functioning.

Figure 1-4shows the Front Panel buttons. Due to
dual functions of five of the buttons, 14 functions Servicer Activated Diagnostics
can be performed. The primary function of the but-Pressing théront panel "Input" and "Menu" but-
tons is shown above each button. The secondarpns at the same time, and holding them for 5 sec-
functions are indicated below the buttons. The secends, activates the Diagnostic Mode. The front panel
ondary functions are activated when in a menu modéuttons must be useabt those on the Remote Con-

» Volume Up and Down becomes Adjust Up  trol.

and Down
» Channel Up and Down becomes Adjust

. CODE INDICATES
nght and Left. 12 No error has occured
* AV Reset becomes Cancel 21 X-Ray Protect Shutdown
22 Short Protect Shutdown
23 Horizontal Deflection failure
24 Vertical Deflection failure

Table 1-4: Error Codes
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When the mode is activated, the front panel LED Main Chassis PCB Location

starts flashing a two digit code: Figure 1-5shows the location of the PCBs, and ma-
1) The initial number of flashes denotes the jor components on the main chassis assembly. Two
value of the tens digit (MSD) of the code.  major PCBs comprise the main chassis:
2) Flashing pauses for ¥2 second. « PCB-MAIN

3) The LED flashes the value of the ones digit « PCB-SIGNAL
(LSD) of the code.

4) The code is repeated 5 times, then normal  Circuitry on the PCB-MAIN includes:
operation resumes. 1) Power Supply

2) Horizontal and Vertical Deflection
The two digit codes indicate what malfunction has 3) HV circuitry

occurred, or that no malfunction has occurfeble 4) X-Ray Protect
1-4lists the two digit codes and their meanings.

PCB—-SVM PCB-DBF

PCB—-TERMINAL PCB—MAIN

PCB—APERTURE

PCB—SIGNAL

Figure 1-5: PCB Locations
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ANODE
LEAD

CONNECTOR

Figure 1—6: CR Block's Connectors

Signal processing circuits are located on the PCBER Block Connectors

SIGNAL. These include: Care must be taken when connecting the HV leads
» Both Tuners to the CR Block.Figure 1-6illustrates the type of
* Video Processing connector used on the CR Block. To disconnect a
» Color Processing lead:
» Convergence Circuitry 1) Rotate the connector cap approximatelyy 90
 Audio Circuitry counter clockwise.

2) The cap and the lead can then be pulled from
The Control Microprocessor is also located on the the CR Block.
PCB-SIGNAL. To minimize component clutter, this
PCB is double sided. To connect a HV lead, reverse the procedure. When
inserting the lead in the CR Bloadksure that the
PCB-APERTURE plugs into the PCB-SIGNAL. lead wire is not bent over. If the lead is bent inter-
nal arcing occurs and the CR Block can be damaged.
PCB-SVM, Scan Velocity Modulation and PCB-
DBF, Dynamic Beam Formation (or Focus), plug intoIf any audible noise is heard from the CR Block, arc-
the PCB-MAIN. ing, sizzling, buzz, etc., check all HV Lead connec-
tions. This type of arcing can also be seen in the
Note the Flyback Transformer and the HV Capaci-picture in the form of dotted interference.
tance/Resistance Divider are separate components.
The Flyback is mounted on the PCB-MAIN, and CR
Block is mounted on the Main Chassis Frame.
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Section 2
Option Menu
and
Service Adjustment Mode

Option Menu and Service Adjustment items must be set to either a specific setting, data value or set accord
ing to a prescribed adjustment procedure. For specific adjustment instructions, refer to the Service Manual
For training purposes, the Option Menu setup and Service Adjustment procedures are reprinted from the
Service Manual.

1. Option Menu
Option Menu items should be set as shown in the figure below. The Initial function is also accessed from the
Option Menu. Performing an Initial setup will set all customer controls to the factory default condition. This
can be useful in determining if a symptom is caused by an improperly set customer control.
Follow the steps below for the Initial set-up :

1. Select the "MENU" display by pressing the "MENU" button once.

2. Press the number buttons "1", "2", "7", "0" in sequence to select the "OPTION MENU" display.

3. Press the "ADJUST" button to select "INITIAL."

4. Press "ENTER."

NOTE: At this time channel 3 is automatically selected.

CAUTION: On these models E2 RESET activation has been changed. To activate,
the "QV" button must be pressed while "E2 RESET" is selected on the menu
screen. The “QV” button may be denoted as “RCL” on some models.
This feature is for factory use only. DO NOT ACTIVATE E2 RESET AS
THIS WILL RESET ALL ALIGNMENT DATA. Doing so will require a full item by item
alignment of all data values listed in the "adjustment items" section
of this manual.

OPTION MENU

INITIAL

E2 RESET

POWER RESTORE: OFF
WHEN MUTE: ON
DIRECT KEY MODE OFF
VS-70705 *NO
V-CHIP ON
SERIES SETTING: XXXXXXXX
SERIES SETTING: XXXXXXXX

*This option should be "YES" for model VS-70705
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After Initalization, customer controls are set according to the following tables.

INITIAL SETTINGS

Iltem Description Initial Setting tkm Description Initial Setting
1 Input TV 11 | TVIRIS OFF
2 | Receiving Channel 003 CH TV Contrast 100%
3 | TVICATV CATV TV Brightness 50%
4 RCL Recalls previous ch. TV Sharpness 50%
5 | Channel Memory All CH (0,0) TV Color 50%
6 | V-CHIP LOCK 12 | Speaker ON
Lock by Time OFF 13 | Background Gray
Lock Time 12:00 AM 14 | Closed Caption On if Mute
UnlocK Time 12:00 AM 15 | PIP SOURCE TV
7 Lock Channels OFF 16 | PIP POSITION Lower Right
8 LOCK CODE ---- 17 | VIDEO MUTE OFF
9 VOLUME 30% 18 | INPUT, NAME OFF All input name OFF
10 | AUDIO FUNCTIONS 19 | TIMER OFF
TV Listen to STEREO 20 | SQV All CH CLEAR (deleted)
TV Bass 50% 21 | A/V NETWORK OFF
TV Treble 50% 22 | LANGUAGE English
TV Balance 50% 23 | NAME THE CHANNELS ALL LABELS CLEARED
TV Surround OFF 24 | Locked to Input No
TV Level sound OFF 25 | External Audio System No
11 | VIDEO FUNCTIONS 26 | Vol. change by AV Rec. N/A
TV Tint 50% 27 | Clock Time - - -
TV Color temp High 28 | Set Day Sunday
AV MEMORY
AV MEMORY Standard Dayli ght Evenin g Home Theater | Component
TINT 31 31 31 31 31
COLOR 31 31 31 27 31
CONTRAST 63 63 63 45 63
BRIGHTNESS 31 40 25 31 31
SHARPNESS 31 31 31 35 35
COLOR TEMP HIGH HIGH HIGH LOW LOW
BASS 31 35 35 31 31
TREBLE 31 35 35 31 31
BALANCE 31 31 31 31 31
SURRONG OFF OFF OFF OFF OFF
LEVEL SOUND OFF OFF OFF OFF OFF

Page 2-2



2. Circuit Adjustment Mode

Except for the following, all adjustment items must be performed
using the remote hand unit. Funchion Data
* Lens Focus \ !

* Electrostatic Focus ' PIP }

A. Activating the Circuit Adjustment Mode
1. Press the "MENU" button on a remote hand unit.

|
ltem No.—{-—{000] [TNT] [000]
\

|
2. Press the number buttons "1", "2", "5", "7" in sequence. Abbrev.

The screen will change to the Adjustment Mode.

Note: Repeat steps 1 and 2 if the circuit
adjustment mode does not appear

on screen

B. Selection of adjustment Functions and
Adjustment Items

To select an adjustment item in the circuit adjustment mode,
first select the adjustment function that includes the specific
adjustment item to be selected. Then, select the adjustment
item.

CABLE/IDBS VSR DVD
e T oo

Refer to the following pages for the listing of adjustment

functions and adjustment items. © @ 6 (W)
1. Press the "AUDIO" button on a remote hand unit to ONONO)
select an adjustment function. Each time the button @ ©
is pressed, the Function changes in the following © C’
sequence: WoUT  CHAMNEL VOLUVE (i , ] VIDEO
& AUDIO
Vel =» PP = HR = YW e
r 1 ENTER Les 7N & [ ADJUST
N T weon
t O -/ MENU
3DY/C <4— GAMMA 4— AUDIO <4— RIS <—J

2. Press the “VIDEO” button to select a specific
Adjustment Item. The Item number increases each
time the “VIDEO” button is pressed.

C. Changing Data

2% MITSUBISHI

After selecting an adjustment Item, use the “ADJUST
UP/DOWN?” button to change data. w

 Press “ADJUST DOWN” to decrease the data value.

 Press “ADJUST UP” to increase the data value.
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D. Saving Adjustment Data

Press “ENTER” to save adjustment data in memory. The character display turns red for
approximately one second in this step.

Note: If the circuit adjustment mode is terminated without pressing “ENTER”, changes
in adjustment data are not saved.

E. Terminating the Circuit Adjustment Mode

Press the “MENU"” button on the remote hand unit twice to terminate the adjustment mode.

Note: The circuit adjustment mode can also be terminated by turning power OFF.

F. Direct Key Mode

AobPE

This feature is for Factory Use Only . It enables access to the Service Adjustment Modes by using the
VCR buttons on the remote control.

Activate the Factory Option Menu (MENU-1-2-7-0)
Change the option for “DIRECT KEY MODE" from OFF to ON.
Exit the Option Menu (Press “MENU" twice).
Service Adjustment Modes can now be activated using the following VCR buttons on the remote:
« “REWIND"...activates the Circuit Adjustment Mode
 “PLAY"........ activates the Coarse Convergence Mode
e “STOP"....... activates the Fine Convergence Mode
» “PAUSE"..... activates the Factory Option Menu
After performing adjustments , set the “DIRECT KEY MODE" option back to OFF.

IMPORTANT

If the “DIRECT KEY MODE” is not turned OFF:
» The VCR buttons will not control a VCR
» The user has access to the Adjustment Modes
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Section 3
Convergence Adjustments

Convergence Adjustments in the VZ7 chassis are Convergence Mode Descnpnon

divided into two major categories, Static and Dy-Tq activate the Convergence Moderess MENU-
namic. The Static Convergence_Adjustment has n01_2_5_9, in sequence. The screen changes to an in-
changed. However, the Dynamic Convergence Adiernajly generated Cross Hatch pattern. The Cross
justment has changed, due to using Advanced Digigyatch s super imposed on the current selected sig-
tal Convergence circuitry. nal source. To display the Cross Hatch with a black

_ ) _ background, prior to entering the Convergence
Dynamic Convergence is performed in the Conver-Mode, select an External Input with no signal ap-
gence Adjustment Mode. Coarse Dynamic Adjust-p"ed as the source.

ments are performed first, followed by Fine Adjust-

ments. The digital circuitry, and Adjustment Proce-gce in the Convergence Mode, several Functions,
dure provides a higher degree of raster geometry angjqqes or displays can be selected:
convergence correction over the entire picture, than 1) Pressing (1) (2) or (3) respectively acti-

was possible in the past. vates a Red Green or Blue display
. ) 2) Pressing (6) activates the CONV-MISC
In addition to Dynamic Convergence, the Conver- function
gence Mode is used to adjust HV Regulation and: 3) Pressing (5) activates the Coarse Adjust-
1) Set Initial Data Values for the: ment Mode
* Convergence Waveform Generator 4) Pressing (4) activates the Fine Adjustment
» Green Raster Coarse Geometry Adjust- Mode
ments
* Red Dynamic Coarse Convergence Ad-  The CONV-MISC Function is used to perform the
justments HV Regulation Adjustment, and to preset the data
* Blue Dynamic Coarse Convergence values controlling the Convergence Waveform Gen-
Adjustments _ erator. Table 3-1lists the items and preset values
* Dynamic Focus Settings _ under CONV-MISC. Some of the data values are
2) Perform most Raster Geometry Adjustments g specific. Check the Service Manual for a spe-
* Width and Horizontal Linearity cific model to verify the correct preset values.
* Pincushion Correction
* Skew (X axis tilt), and Tilt (Y axis tilt) As in the Service Adjustment Mode, the VIDEO but-
* \ertical Keystone ton selects the Adjustment Item, and the ADJUST

) buttons set the Data Value. Inthe Convergence Mode
Note that Data Values and Adjustments for Rastef; is not necessary to press ENTER to save data

Geometry in the Circuit adjustment mode must b&nanges. Changes are automatically saved when the
set prior to performing Raster Geometry adjustment$,ode is terminated.
in the Convergence adjustment mode. These proce-

dures are described in the Service Manual.
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CONV MISC

Q%J ABBR. DESCRIPTION DATA NOTES
0 | HVOL | HV DC Control Voltage 140 HV Regulation
1 VINT | Interpolation Value (0=NTSC, 1=line db) 0 Preset
2 HINT | Horiz. Interpolation Value (0 Req'd) 0 "

3 | COUT| Conv. IC Output Mode (0=Analog, 1=Digital) 1
4 | HPLL | 1= HPLL Divider Value (256=NTSC) 1
5 | VSTR| Vertical Offset Value 0
6 | VCNT | Vertical Count Value 56
7 | STLN | Sets the Vertical Position of the Crosshatch 31
8 | FPHS | Fine Phase of Correction Wrt. Hor. BIk. 233
9 | CPHS| Phase Coarse Adjustment 20
10 | DPHS| Phase of Dynamic Focus Wrt. Hor. BIk. 40
11 | TPHS| Sets the Horizontal Position of the Crosshatch 48
12 | HDLY | Phase of Hblk (out) Wrt. Hor. BIKk. 0
13 | PLWD]| Pulse Width of Hblk. (out) 8
14 |PWM2] Pulse Width of PWM-2 Output for 2H 6

Table 3-1

When HV Regulation, Item (0), is selected the crossTable 3-2 set the Vertical Height and Linearity Ad-
hatch is replaced with a black raster. A black rastejustments under the VCJ Function in the Service Ad-

is required to perform this adjustment.

justment Mode.

In the Coarse Adjustment Mode the AUDIO but-  The adjustments under CONV-GREEN include

ton selects the following sub functions:

Width, Pincushion, X and Y axis Tilt, and Vertical

* CONV-GREEN --- Green Cross Hatch Keystone.

e CONV-RED --- White Cross Hatch

* CONV-BLUE --- White Cross Hatch CONV-RED and CONV-BLUE are used to per-

* DF --- White Cross Hatch

form Red and Blue Coarse Dynamic Convergence
Adjustments. In both the Red and Blue modes, a

In all the Coarse Adjustment Sub Functions, thewhite Crosshatch is displayed. However, only Red

VIDEO button selects the Adjustment Item,

and theis adjustable in the Red Mode, and only Blue in the

ADJUST, Up and Down buttons set the data. Blue Mode.

CONV-GREEN is used to set Coarse Raster Ge-The Adjustment Items under CONV-RED, and
ometry Correction. The Adjustment Items are listedCONV-BLUE, are shown imables 3-3 and 354
in Table3-2. Before performing the adjustments in respectively. These adjustments include:

CONV GREEN
'IA\‘II(D)‘J ABBR. DESCRIPTION RANGE | DATA NOTES
0 HSTA | Horiz. Position 511 +6 Coarse Raster Correction
1 SPCC| Side PCC 511 -182 "
2 HWID | Width 511 -66
3 SKEW/| x Axis Tilt +511 +1
4 VSTA | Vertical Position 511 +88
5 VKEY | Vertical Keystone 511 -14
6 TBPC | Top/Bottom PCC 511 -270
7 TILT | Y Axis Tilt 511 -7
Table 3-2
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* Horizontal Width, Linearity and Bow. The Fine Adjustment Modeis activated by press-
* \ertical Keystone ing (4), when in the Convergence Mode. In this mode
» XandY Axis Tilt the On-screen Data Display changes, and a blinking
Cursor appears on the Cross Hatch. There are two
Set the coarse adjustments so that the red (or blusjb modes of Cursor operation:
converges on the green crosshatch, at the center of 1) Cursor Move (blinking cursor)
the top, bottom, and sides of the screen. 2) Adjust Data (non-blinking cursor)

If Static Convergence shifts during coarse alignmentThe ENTER button toggles the mode between Cur-

use HSTA and VSTA, items 0 and 5, to correct thesor Move, and Adjust. In the Move Mode the AD-

shift. JUST buttons move the Cursor. In the Adjust Mode,
the ADJUST buttons set the horizontal and vertical

DF (Dynamic Focus)is used to preset the data val- position, of Red, Green or Blue, at the current Cur-

ues controlling the Dynamic Focus circuitry. Theresor position.

are only two items under the DF Sub Function, as

shown inTable 3-5 Set the Items to the data values The AUDIO button toggles the Adjust Mode Color,

given in the Service Manual for that specific model.Green, Red, and Blue. For a quick reference, the
Convergence Mode General Procedure is illustrated
graphically inFigure 3-1.

CONV RED
ﬁ%‘] ABBR. DESCRIPTION RANGE | DATA NOTES
0 HSTA | Horiz. Position +511 +71 | Coarse Red Convergence
1 HLIN | Horiz. Linearity +511 -231 "
2 SKEW/| x Axis Tilt +511 +15
3 HWID | Width +511 +21
4 |HSBW/| Horiz. Bow 511 +60
5 VSTA | Vertical Position 511 +30
6 VKEY | Vertical Keystone +511 -250
7 TILT | Y Axis Tilt +511 -7
Table 3-3
CONV BLUE
ﬁ%‘] ABBR. DESCRIPTION RANGE | DATA NOTES
0 HSTA | Horiz. Position +511 +50 | Coarse Blue Convergence
1 HLIN | Horiz. Linearity +511 +263 "
2 SKEW/| x Axis Tilt +511 +7
3 HWID | Width +511 +9
4 |HSBW/| Horiz. Bow 511 -125
5 VSTA | Vertical Position 511 +39
6 VKEY | Vertical Keystone +511 +153
7 TILT | Y Axis Tilt +511 -7
Table 3-4
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DF (Dynamic Focus)

ﬁ%‘l ABBR. DESCRIPTION RANGE | DATA NOTES
0 DFH | Dynamic Focus - Horiz. 511 -300 Preset
1 DFV | Dynamic Focus - Vertical 511 -159 "

Table 3-5

Although not shown on the screen, horizontal and
The following describes the effect of Fine Adjust- vertical coordinates are assigned to the Cross Hatch
ments in more detail. pattern. The coordinate designations are shown in
Figure 3-3 Note that not all the Cross Hatch lines
Fine Adjustment Effect have coordinate designations. Fine Adjustments can
When the Fine Adjustment Mode is entered, thebe performed at the intersections of those lines with
screen changes to that showrFigure 3-2 with a  coordinates assigned.
Green Cross Hatch. The Cursor is flashing, indicat-
ing the Move Cursor mode. The mode name ana_he Vertical coordinates range from 0 to 9, and the
data values are also displayed. Horizontal coordinates from 0 to 8. Vertical coordi-
nates 0 and 9, and horizontal coordinate 8, are out-

Press
MENU—1-2-5-9
N
Y
Press Press Press
[ 5 4
y
CONV MISC COARSE ADJ. FINE CONV
FUNCTION FUNCTION FUNCTION
1 l MOVE A
® VIDEO SELECTS ADJ. CONV' GREEN CURSOR < ADJUST >
® ADJ. UP/DN SETS DATA v
Press Press
AUDIO ENTER ENTER
CONV, PreSS CONV. ADJUST A
RED AUD|O BLUE |NI'II'E|RSECT\ON 4 ADJUST »
Press Press v
AUIDIO AUID\O
v
CONV Press Press
GREEN AUDIO AUDIO
SELECTS
® VIDEO SELECTS ADJ. ® GREEN
@ ADJ. LJIP/DN SETS DATA .RIED/GREENI
® BLUE /GREEN
Figure 3—1: VZ5 Convergence Mode General Procedure
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CURSOR
=i
e
FINE CONV| GREEN
+ YYYV36HXXX
Figure 3—2: Fine Convergence Mode Screen

side the picture area (off the screen). If the Cursor igal cross hatch lines at the sides of the screen. The
located at these coordinates it will not be visible, andsame is true for vertical coordinate 8. Adjusting hori-
must be moved to the visible area of the screen, uszontal position effects the vertical crosshatch lines
ing the ADJUST buttons. at the extreme bottom of the picture.

Horizontal coordinates 0 and 7 are also off the screeflhe shaded circles figure 3-3indicate the cross-
However, they are close enough to the edge of thbatch intersections that can be adjusted. There are a
screen so part of the cursor is visible. Adjusting theotal of sixty four cursor positions to make fine ad-
vertical position at these points effects the horizonjustments on the crosshatch.

NOTES:
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A

HORIZONTAL COORDINATES >

0 1 2 3 4 5 6 7 8
| | | | | | | | |

¢—————— nNE=E"EZ=0"oon CrQ=3dd<—>

Figure 3—38: (Crosshatch Coordinate System

Moving the Cursor Adjusting Data
The Cursor is moved using the ADJUST buttons.Pressing ENTER toggles the Cursor from the Move
The Cursor only stops at intersections that are ago the Adjust Mode, the Cursor stops flashing. The

signed horizontal and vertical coordinates. intersection at the Cursor, can be adjusted vertically
* ADJUST UP --- moves the Cursor to the using the ADJUST UP & DN buttons, or horizon-
next upper active intersection tally using the ADJUST LFT & RGT buttons.
* ADJUST DN --- moves the Cursor to the
next lower active intersection The effect of Green Adjustments is illustrate&iig-
* ADJUST RGT --- moves to the next ure 3-4A In the Green mode, only Green is dis-
active intersection on the right played, and moves when adjusted. Green is used to

« ADJUST LFT --- moves to the next active correct raster distortion.
intersection on the left
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Pressing the AUDIO button
toggles the color from GREEN
to RED to BLUE, and back to
GREEN. Inthe RED and BLUE
modes all three colors are dig
played. However, only Red ca
be adjusted in the RED mods,
and only Blue in the BLUE
mode. This is illustrated iRig-

ure 4B. The RED and BLUE
modes are used for Fine Convey-
gence Adjustment.

—

Some interaction between th
current cursor position, and ad
jacent cursor positions does 0(
cur. Therefore, a back and fort
type of adjustment procedurs

1 (D

1y~ am—

CURSOR

HORIZ. ADJUSTMENT

/

CURSOR

VERT. ADJUSTMENT

TOP OF
SCREEN

HORIZ. ADJUSTMENT

| SIDE OF
| SCREEN

T

VERT. ADJUSTMENT

Figure 3—4A: Fine Green Adjustment FEffect

may be required.

Data Display

Fine Adjustment Mode Data Dis
play designations are shown in
Figure 3-5 The Y digits, to the
left of the V, denote the vertical
data value for the current Cursor
Position. The X digits, to the righ
of the H, denote the horizontg
data value for the Cursor positiof
Both vertical and horizontal dat
may be either positive or negativ¢
ranging from -511 to +511.

D=

The digit to the right of the V in-
dicates the Cursor’s current vef
tical coordinate position, and digg

to the left of the H indicates th

-
L

- -

CURSOR

HORIZ. ADJUSTMENT

— -
]

\ CURSOR

VERT. ADJUSTMENT

TOP OF
SCREEN

N NI

HORIZ. ADJUSTMENT

| SIDE OF
I SCREEN

[

1

//////»

VERT. ADJUSTMENT

Figure 3—4B: Red/Blue Fine Convergence Adjustment Effect

NOTES:
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DISPLAY mmmp

DIGIT
DESIGNATION

—

RANGE mmmmp

FINE CONV GREEN

TYYYV36HEXXX
iYYYV36HiXXX
DATA DATA
CURSéR CURSOR

V—COORD H—-COORD

CURSOR (H)
CURSOR (V)
ADJUST (H)
ADJUST (V)

0 to
0 to
=511 to
-511 to

8
9
+511
+511

Figure 3—5: VZ5 Display/Designation /Range

current horizontal coordinate position. Higure 3-

Convergence Adjustment touch up. However, it must

5, vertical coordinate 3 and horizontal coordinate 6be remembered that it may also be due to:

are shown. Horizontal coordinates range from 0 to

8, and the vertical ranges from 0 to 9.

General Adjustment Procedure

When servicing Projection TV, usually only touch

1)

2)
3)

up Raster and Convergence Correction adjustments
are required. If mis-convergence appears in one or
more areas of the screen, it may only require a Fine

NOTES:

Incorrect preset data value in the CONV-
MISC mode. Incorrect data values can
distort the generated correction signals.
Incorrect Raster Correction adjustments.
Coarse Convergence Adjustments are not
set to optimum. If not set to optimum,
correction may be out of the Fine Adjust-
ment mode range.
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#2 & #2
-
#1 g3 - S B S |
\ i3
#2 | 41 | #2
Figure 3—6: Fine Adjustment Sequence

The following General Procedure sequence servel) Static Convergence- if too far off, correction

as a reference. Itis not meant to be performed each may be out of the range of the Convergence cir-
time the set is serviced. However, if a quick touch  cuitry.

up does not solve the problem, we suggest checking

the adjustments in the following sequence. 4) Coarse Dynamic Convergence Adjustment
* CONV RED mode -- converge red on the
General Procedure green at the center of the top, bottom and
1) Preset CONV-MISC data. sides of the picture.
Check the data against the values given in the * CONV BLUE mode -- converge blue on
Service Manual for that specific model. the green at the center of the top, bottom

and sides of the picture.
2) Raster Correction Adjustments

» Perform Vertical Height and Linearity 5) Fine Convergence Adjustment
Adjustments in the Service Adjustment » Adjust the cursor positions where mis-
Mode, VCJ Function, Items 24 and 28. convergence appears.

» Perform Coarse Raster Correction Adjust- » Adjust cursor positions in the sequence
ments, CONV-GREEN mode. shown inFigure 3-6

» Perform Fine Raster Correction Adjust-
ments, FINE CONV GREEN mode.
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Section 4

Convergence Circuitry

\ CONV DIGITAL/ CONV
CORRECTION ANALOG OUTPUT
GENERATOR CONVERTERS AMPS
R—HORIZ R—HORIZ R—HORIZ
HBLK RED YOKE
R—VERT R—VERT R—VERT SUB COILS
HORIZ PULSES
G—HORIZ G—HORIZ G—HORIZ
GREEN YOKE
G—VERT G—VERT G—VERT SUB COILS
B—HORIZ B—HORIZ B—HORIZ
VBLK BLUE YOKE
B—VERT B—VERT B—VERT 4’} SUB COILS
VERTICAL PULSES
Fligure 4—1. Convergence Bastic Block Diagram

The Convergence Correction Circuitry in the VZ7 Overall Convergence Circuitry
chassis is digitalFigure 4-lillustrates a Basic Block  Figure 4-2shows a simplified diagram of the Over-
Diagram of the circuit. Horizontal and vertical pulses all Convergence Circuitry. IC800 is the Convergence
are applied to a Convergence Correction GeneratoiCorrection Waveform Generator. Horizontal pulses
are derived from the Horizontal Output stage cir-
The Correction Generator produces Horizontal anccuitry, and vertical pulses from the V-Pump terminal
Vertical Correction signals for each CRT, Red, Greenon the Vertical Output IC, IC451.
and Blue. The Correction Signals are not analog
waveforms, but are Serial Digital Signals. The horizontal and vertical pulses are buffered by
IC803, on the PCB-CONYV, and then directed to
The signals are applied to Digital to Analog Con- |C800. IC803 is comprised of two D-type Flip Flops
verters to produce the analog waveforms requiretbroviding clean precisely timed output pulses. The
to drive the Sub Coils in the Deflection Yokes. The internal circuitry in IC800, uses the pulses from IC803
signals are then amplified and applied to their respecto generate the Convergence Correction signals, in a
tive Yoke Sub Coils. Serial Digital format.
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The signals from IC800 are directed to Digital to DAC & LPF Circuitry
Analog Converters in IC8EQ1, ICBE0Z and ICBEO3.Figure 4-3illustrates the circuitry of one Digital/Ana-
Each of the ICs is comprised of two separate Digitalog Converter IC, and its associated LPF circuitry.
to Analog Converters. The analog outputs of the D/A|l three DAC and LPF circuits are the same, except
A Converters are directed to Low Pass Filter (LPF)for component nomenclature. The component no-
circuitry in IC802, 1C803, and IC804. menclature that is given Figure 4-3 is common to

all three circuits.
The outputs from the LPF circuitry are applied to
amplifiers in the second stage of IC802, IC803, andas stated earlier, each DAC IC has two internal Digi-
IC804. The Green signal is also directed to the Reghq| to Analog Converters. Serial data is input to D/A
and Blue Amplifier inputs.  The raster correction #1 at pin 15, and data for D/A #2 is input at pin 14.
adjustments are performed on the Green raster, btte timing signals for the internal converters, are
also effect the Red and Blue rasters. common to all three DAC ICs,

* CLK --input to the IC at pin 16.

The six amplified signals are directed to their respec- « WDCLK -- input at pin 13
tive Convergence Output IC. The Convergence Out-
put ICs, IC8CO1 and ICBCO2, contain three sepaThe charges on the capacitors at pins 9 and 10, are
rate amplifiers. 1IC8CO1 amplifies the horizontal cor- the reference voltages for the internal converters. The
rection signals, and IC8CO02 the vertical correctionp/A #1 analog signal is output at pin 11, and D/A #2
signals. signal is output at pin 6. The two signals are di-

rected to LPF circuitry in the Low Pass Filter IC.
An oscilloscope can be used to trace the signal
through the circuitry to isolate a problem area. NotThe LPF circuitry receives DC power from the plus
much can be told from the serial digital signals, eX-and minus 9 Volt supplies. The IC, and its external
cept that the signals are present. circuitry, removes the high frequency components

SV

5V

R8E13

R8ET14
R8E15

§
oums & ' o § AMP /SUM
§ CIRCUIT
5o .
Z \
800 pl13 %
oY § AMP /SUM
1800 {14 Ry \ § CIRCUIT
o §§ &,
i,
2N s N2 <
7777
eya

Figure 4—3: D/A Converter & LPF
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of the analog signals, and directs them[to
Amplifier/Summing circuits located in thg
second stage of the same ICs.

441]4;844
i

R—HORIZ
OUTPUT

Amplifier/Summing Circuitry R—HORIZ
Figure 4-4illustrates the Horizontal Cor{ 80z #14
rection Amplifier/Summing circuitry. The
Vertical Correction circuitry is the sam
except for component notation. The Am-

plifier/Summing circuitry is within the sec S
ond stage of the ICs used in the LPF. |icgo2 #1W

R867

11%

G—HORIZ
OUTPUT

N ~

EY:
7z

Referring taFigure 4-4 there is an ampli- —ov T——r
fier for each color, red, green and blug.

The Green Horizontal Correction signl Re72
is applied to all three amplifiers. Resistpr
R867 directs Green signal to the Red A
plifier Input, at pin 2 of IC806, and R87
supplies Green signal to the Blue Amp
fier input, at pin 2 of IC807.

441];;846
il

R873
i- B—Hong,k4§®4AM\/_

IC803 #14

B—HORIZ
OUTPUT

All three amplifiers are stabilized by feed-
back to their non-inverting input. The anp-

o ) . . Figure 4—4:
plified correction signals are directed {o Horiz. Amp. & Summing Circuitry
their respective Convergence Output Ara-

plifiers on the PCB-CONV.

Convergence Output Amplifiers Q8C01, at pin 3, momentarily disables the IC when
Figure 4-5shows the circuitry for the Horizontal Cor- the TV is switched ON. As the negative 24 Volt
rection Output Amplifiers. All three of the amplifi- supply is generated, the voltage at the base of Q8CO01
ers are in IC8C01. The amplified outputs are di-is delayed while C8C12 charges through R8CO06.
rected to their respective horizontal sub yoke coilDuring the charging period, Q8CO01 conducts, ap-
winding. plying negative voltage the Mute input at pin 3, dis-

abling the IC.
For stabilization, feedback from the return end of
each sub coil, is direct to the inverting input of its'When C8C12 has charged, Q8CO01 turns OFF and
amplifier. the IC is enabled. Both 24 \olt supplies are scan
derived from the Horizontal Output Circuitry. The
The plus, and minus 24 \olts supplies furnish powemomentary disabling of the Convergence Output ICs,
for IC8C01. +24 \olts is applied to pins 5 and 10,reduces the load on the Horizontal Output stage.
and -24 \olts to pins 4, 8, 12, and 17.

NOTES:
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RBC18
ReCi4 R8C10 R8C19
§§
R—HORIZ §
3 §§ 12} — | RED
S § - JH-suB
= § LJcou_
G—HORIZ §
B § 1] | GREEN
: \ BMW
& § chmL
B—HORIZ —> §
[ ~)
; \ Dl
S § —24V " col
§ §§ Eé} (D 1 e
N\
A A | §§17}Qsco1
(Q5AOT~55;)6? 3
! REEﬁTXQ%N ! > R8CO6

IT# *
Cc8C12
n
c8C19

H-SYNC
| R8C19
REC17 R8C26 R8C25
| csc17
= A I
o — — |
¢ () R8C12
N
PCB b HV-COMP RBCO9 R8C46 RBC45
€586
MAIN M
|

Figure 4—5: Horizontal Convergence Output Amplifiers

vYyy

— - — — — — [F M — — — —

The circuitry related to Q5A01 thru Q5A06 is a Dy- of the Dynamic Regulator is routed through resis-

namic Regulator. It compensates for width changesive networks to the (+) input of Horizontal Correc-

due to changes in the HV circuit load. The capacition Output Amplifier.

tive divider in the CR Block provides a sample of the

HV. The sample is combined with horizontal syncThe Dynamic Regulator is only used for the Hori-

pulses in the Dynamic Regulator circuit. The outputzontal Correction Output Amplifiers. It is not con-
nected to Vertical Correction Output Amplifiers.
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Convergence Control Circuitry PLL circuitry in IC809 generates timing signals for
Figure 4-6illustrates the Convergence Control Cir- the operation of IC800, and the generation of the
cuitry. The Main Control Microprocessor, 1C700, internal Crosshatch pattern. The PLL is phase locked
controls the Convergence circuit over the CSDA sel0 horizontal sync, input to 1C809 at pin 4.

rial data line. Transfer of data is timed by CSCL
clock signal from 1C700. IC800 also outputs two clock signals, BCLK at pin

28, and WCLK at pin 27. The two are timing signals
The ACK line informs the Microprocessor (uPC) that for the three Digital to Analog Converter ICs. The
IC800 has received a response from tAeROM.  BCLK signal is applied to pin 16 of each D/A Con-
If an expected response is not received, IC800 pullgerter, and the WCLK signal to pin 13.
the ACK LOW, telling the uPC that the response is
missing. When this occurs, the uPC will repeat thelhe WCLK signal is also used as the Clock signal
initial command. for the two D-type FFs in IC803, the Sync Buffer.
The WCLK signal is applied the CLK1 and CLK2
The C_BUSY line informs the uPC if IC800 is busy, inputs of IC803.
performing a command, or communicating with the
E2PROM. When IC800 is busy, it pulls the C_BUSY The PWML1 output at pin 16 of IC800, is the HV
line LOW. If the line remains LOW for an extended Adjustment output and is directed to the HV Regu-
period of time, the uPC assumes the Convergend@tion circuitry on the PCB-MAIN. This adjustment
circuitry is locked up and initiates a Reset commandis performed in the Convergence Adjustment, under
the CONV-MISC function.
A LOW on the NOT E2RESET line, from pin 20 of
IC700, will set all convergence data to its nominalThe DAOUT at pin 38 of IC800 are the combined
point. horizontal and vertical parabolic signals for the Dy-
namic Beam Formation (DBF) circuitry. The sig-
Convergence data is stored, and read in 1C801, alﬂa|S are amplified in IC805 and directed to the DBF
E2PROM. Data is written, and read from memory Circuitry.
over the SDAM line, and timed by the SCLK line.

NOTES:
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Section 5

Power Supply

SW
130V
SW
18V
SWITCH
MODE SJZ?/Y
REGULATOR

3.2V
REG

SW
3.2v

5V

REG

STBY

9V STBY

The above illustration shows the Overall Power Sup-
ply Block Diagram for the VZ7 chassis. A single
Switch Mode Regulator generates both Standby and
Switched supplies. Since it generates Standby sup-
plies, it is active as long as the set is plugged into an
AC source.

The Switch Mode Regulator directly generates three
Standby Supplies, and through the On/Off Relay, two
Switched Supplies:
+ STBY 32 Volts
STBY 12 Volts
STBY 4 Volts
SW 18 Volts
SW 130 Volts

SW 9V SW

REG 9V

@

12V REG v
5V SW
REG 5V

The STBY 12V supply is the source for two addi-
tional Standby supplies:

+ STBY 9 Volts

+ STBY 5 Volts

The STBY 12 V supply is also the source for three
Switched Supplies:

* SW 12 Volts

* SW 9 Volts

* SW 5 Volts

The STBY 4 Volts supply is the source for the SW
3.2 Volts supply
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| GROUND

PCB—MAIN

STBY
32v

D974
SW

18V

SwW

130V

STBY

12v
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Fagure 5—171: Simplified Switch Mode Regulator Circuat

973 <4 P-ON
Q Q
976 978
SW
12v
1935
1 3 SW
5V s W

Switch Mode Regulator
Figure 5-1 illustrates the Switch Mode Regulator cir-
cuitry. Its requirements are:
+ Start Up voltage
* Self generated oscillator DC Supply
 Feedback for regulation.

Start Up Voltage

The Start Up voltage is supplied by Bridge Rectifier
DO951, through R964 to pin 4 of the IC951. It takes
approximately 16 volts at pin 4 to start the oscillator
in the IC. Once the IC starts conducting, the voltage
at pin 4 drops. If it drops below 11.5 volts the oscil-
lator shuts OFF. Therefore, an added DC source is
required to keep the oscillator running.

Self Generated DC Supply

To maintain oscillation, rectification of the signal from
the secondary winding at pin 3 of T951 adds to the
voltage at pin 4 of the IC. Pin 4 is also the Over
Voltage Protect input. If the voltage exceeds 22
volts the internal circuitry shuts down the oscillator.

Regulation Feedback

Stabilization and rough regulation are provided by
feedback from pin 3 of T951 to pin 1 of the IC. Fine
regulation feedback is from a secondary supply,
through the Photo Coupler, PC951, to pin 1 of IC951.

When the set is OFF, the STBY 12V supply is moni-
tored, through Q972 and PC951. When the set is
ON, the SW 130V supply is monitored. The 130
volts is compared to a reference in [C952 and a cor-
rection voltage is directed to PC951.

Page 5-2



R928
STBY

@ D977 R974
o >

32V

Figure 5-2: ON/OFF Circuitry

Over Current Protection

Pin 1 of IC951 is also the Over Current Protect in-
put. The internal FET’s ground return is at pin 2 of
the IC. The voltage drop across R955 and R956
indicates the FET’s current, and is coupled through
R953 to pin 1 of the IC. The Over Current Protect
circuit is activated if the voltage at pin 1 of the IC
exceeds 1.35 volts.

ON/OFF Circuitry
Figure 5-2 shows the ON/OFF circuitry in the VZ7
chassis. The P-ON line from the Control uPC is the
ON command. When the set is OFF, the line is LOW,
holding Q971, Q973 and Q978 OFF.

Set OFF Operation

With Q971 OFF, the Off/On Relay is open and the
130V and 18V supplies are not generated. The 18V
Relay contacts are not shown in Figure 2. When
Q978 is OFF, it holds Q976 OFF through the con-
duction of Q977. With Q976 OFF, the SW 12V sup-
ply is not generated.

When Q973 is OFF, it allows Q972 to conduct. A
sample of the STBY 12V supply is applied to the
base and compared to zener diode D976 in the emit-
ter circuit. The collector voltage is the regulation
correction voltage applied to PC951. If the STBY
12V supply is high, Q972 conducts more decreasing
the correction voltage. If the supply is low, the cor-
rection voltage increases.

Set ON Operation

When the P-ON line goes HIGH, Q971 conducts
closing the ON/OFF Relay. Q978 and Q973 are
driven into conduction. The conduction of Q978
turns Q977 OFF, which allows Q976 to conduct,
generating the SW 12V Supply.

The conduction of Q973 turns Q972 OFF. The regu-
lation correction voltage is now derived from the
130V supply through the Error Amplifier in IC952.
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Figure 5—3
Defl /HV Cenerated Switched Supplies

Deflection/HV Generated

Switched Supplies
Figure 5-3 shows the DC supplies generated by rec-
tification of signals from the Flyback Transformer
(T551), and the Horizontal Output Transformer
(T519). Besides High Voltage, Focus and Screen
Voltage, the Flyback transformer generates a 230 Volt
and a 34 Volt supply. The 230 Volt supply is for the

RGB amplifiers located on the CRT circuit boards.
The 34 volt supply sources the Vertical Output cir-
cuit.

The Horizontal Output Transformer is the source for
the plus and minus 24 Volt supplies, used for the
Convergence Circuit. An additional secondary wind-
ing is the source for the CRTs' filaments.
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Figure 5—4. Power Distribution
Power Distribution
If the cause of a problem is due to a missing, or in- The Power Distribution Diagram in Figure 5-4 re-

correct supply voltage, considerable time may be  duces the time needed to trace a supply’s source.
spent tracing the circuitry back to the supply’s source.
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Figure 5—5: Regulator Primary Circuitry

Troubleshooting
Since the Power Supply in the VZ7 chassis is similar
to other switched mode designs, troubleshooting
should not present a problem.

The Bridge Rectifier is connected directly to the AC
line. Therefore, the primary circuit of the regulator
is referenced to a HOT ground. When servicing this
circuit, an Isolation Transformer must be used to
protect both the technician and test equipment.

A more detailed diagram of the Power Supply's pri-
mary circuit is shown in Figure 5-5. Some key points
to remember when troubleshooting are:

1) It requires 16 VDC at pin 4 of the IC to start
the oscillator.

2) Q975 provides Soft Start Protection, apply-
ing some positive voltage to pin 1 during
initial start up.

4) If pin 4's voltage drops below 11.5 volts the
oscillator shuts Off.

5) If the voltage at pin 4 increases above 22
VDC, the internal Over Voltage Protect
circuit shut the oscillator Off.

6) If the voltage at pin 1 reaches 1.35 VDC, the
Over Current Protect circuit disables the
oscillator.

7) A clicking sound indicates the IC is probably
defective.

8) A chirping sound usually is caused by an
excessive load on the Power Supply.

Before replacing the IC try resetting it.

1) Unplug the AC cord.

2) Connect a 100 Ohm resistor (R) between
pins 4 and 5 of the IC. This discharges C960
that may still be charged if the Over Voltage
Protect circuit was activated.

3) Remove the 100 Ohm resistor and apply
power to the set.

If the problem still exists, the IC is probably defec-
tive.

Excessive load on the Power Supply is usually caused
by a high current component in the TV, such as the:
* HV Output transistor
* Horizontal Output transistor
* Audio Output IC
* Convergence Output ICs.
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Section 6
Control Circuitry

coproM 12c [ E<PROM
MEMORY
< )
REMOTE CONV_| C_INCONV ERG.
VCeJ
d FRONT CONTROL
PANE], MICROPROCESSOR
PIP
3DYC
MAIN 1°C
AV SW
AUDIO
TUNER
Control Circuity remote. Most output commands are communicated

Even with many advanced features such as Digitapy way of four fC Buses.

Convergence Circuitry, PIP/POP, V-Chip Program

Blocking and the Diagnostic Mode, the Control cir- Besides receiving and generating commands, the in-
cuitry is not overly complex. An overview of the ternal circuitry in the pPC:

circuit is shown above. A 100 pin surface mount ¢ Processes Closed Caption signals.

UPC is the heart of the Control circuitry. Primary ~ * Generates signals for On Screen Displays.
inputs come from either the front keyboard or the * Performs V-Chip Program Blocking.
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Basic Operating Requirements
The basic operating requirements for the p
are typical. They are listed below and illu
trated inFigure 6-1.
» A DC Power Supply
* Ground returns
* A Clock signal to time all operations
* Reset circuit to set the pPC to its
nominal starting point.

STBY 5V

e
o & by

&

5VSTB 5VSTB AVCC

RDY

X713
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Figure 6—1:
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Figure 6—2: User Command I[Input Circuitry

the uPC.
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Input Commands

The user input command circuitry is
shown inFigure 6-2. The front panel
buttons are connected in a two column
resistive ladder array. Each column
connects to a Key input on the pPC.
When a front panel button is pressed,
the change in voltage at the Key input
informs the pPC what command has
been entered.

Remote Control commands are re-
ceived by the Remote Preamp, ampli-
fied and applied to the RMC input of
the yPC. The Remote commands are
a serial data stream that is decoded in
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Figure 6—3: Circuit Control

Overall Control Circuitry the controlled circuits shown iRigure 3are con-
The pPC controls the TV’s circuitry mainly through ventional and need no explanation:
three ¥C data lines, as illustrated ifgkre 6-3. Two * IC2Y02 ... DAC

of the PC lines are dedicated to a specific function:  « IC7V0O1 ... Line 21 Decoder
» EE SDA ... transfers data to and from the

E’PROM memory IC. IC2YO02 is a Digital to Analog Converter that gener-
» C-SDA ... Controls the Convergence Cir-  ates voltages controlling PIP Sub Picture Color, POP
cuitry Main Picture Color, and voltages controlling the

White Balance (Gamma) circuitry.
The BPROM serves the purpose of storing user pro-
gramming and service adjustment data in memorylC7VO01 is a Line 21 Decoder. Program rating in-
Control of the Convergence circuitry is explainedformation is transmitted on the 21st horizontal line
further in the Convergence Section. in the vertical blanking interval. The Main uPC de-
codes the main picture program rating and if required,
The third FC data line, MAIN-SDA, controls the performs the program blocking operation. The Main
remainder of the circuitry in the TV. All but two of pPC cannot decode the program rating of the PIP
sub picture source. IC7V01 performs this function.
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V-Chip Circuitry To monitor the sub picture source, the sub picture
Figure 6-4shows the V-Chip circuitry in the VZ7 signal is buffered by Q6C31 and directed over two
chassis. Main picture Composite Video is input topaths:

pin 100 of the Main pPC. The internal circuitry uses e« To the NTSC Decoder in IC6C02

the signal for two purposes: * To the Video Input of IC7VO01.
1) Decoding the Closed Captioning signal
2) Decoding the Program Rating signal. The NTSC Decoder demodulates the video signal

and directs the signal to the PIP circuitry. It also
If a specific type of programming has been blockedoutputs sub picture horizontal sync that is applied to
by the user, the pPC blanks the main picture, an@in 5 of IC7V01. IC7V01 decodes the sub picture
mutes the main picture sound. The picture is blankedyrogram rating signal and transfers the information
and replaced by a blue raster in the VCJ, IC2V00. to the pPC over the Program Block line.

The pPC blanks the main picture and generates thehe pPC determines whether or not the sub picture
blue raster through the OSD insertion inputs at pinshould be blocked. If the sub picture is blocked, the
13, 14, 15 and 16 of the VCJ. The sound for thePIP/POP insert is black. This is controlled by the
blocked channel is muted in the AV Switch, IC2KO1. Main SDA data line to the PIP circuitry.

§: OSD—BILKE
\ =
§§ B|34!
s
§ (VELEEIP)

cvIN  MAIN-SCL

o
o
272

MAIN—SDA
VCHIP—-RESET

VCHIP-RST |74
= PROGRAM BLOCK

VCHIP-PB (75« VIN/INTRO
1c7vot
LINE 21

10602 DECODER
Q6C31

RBC33 %
REC36 %RGC&S

Figure 6—4. V-CHIP Blocking Circuitry
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DC SUPPLIES
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Figure 6—5
Protection & Status Inpuls

Protection and Status Inputs

The inputs at pin 20, 46 and 47as shown irFig-

ter of Q7A20, through R7A11, and zener diode
D7A20. Since Q7A20 is an NPN transistor, and the
ure 6-3 are protection and status inputs, informingbase is tied to ground, the transistor conducts.

the uPC of any abnormal operating conditions.

* AC OFF (pin 20) -- informs the uPC if

power is lost.

* SHORT (pin 46) -- informs the uPC if there
is a short on a DC supply.

* X-RAY (pin 47) -- monitors for Excess HV
and CRT Beam Current.

AC OFF Circuit

If power is removed, or lost, the -12V supply drops
Figure 6-6illustrates the AC OFF circuitry. With to zero. The 5V Holdup supply temporarily remains
power applied to the TV, both the STBY -12V, and at 5 volts. This drives pin 4 HIGH, informing the
+5V Holdup supplies are present, whether the TV isyPC that power has been lost, and programmed data

The conduction applies negative voltage to pin 20 of
the uPC. At the same time, positive voltage from
the 5V Standby supply, through R7A08, is directed
to pin 20. The combination of the two voltages holds
pin 20 LOW. The logic at the AC OFF input of the
uPC is automatically checked every 16 msec.

ON or OFF. The -12V supply is directed to the emit-is automatically stored in memory.

D972

STBY

D980

R7A11

Figure 6—-6: AC OFF Circuit

25
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AC OFF

1C700
CONTROL
uwPC

RETTITIIITITT
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X-RAY Protect

Figure 6-8illustrates the X-

RAY Protect circuitry. The

SW34V  SWI2V  SwsV logic at pin 47 of the uPC is

| controlled by two protect cir-
K D511 D979 D973 H_oUT cuits, monitoring for excess
% DEFL.

N

YOKES HV and Beam Current.

PCB PCB—-MAIN

2
>
Z.
o
—

TBYSV

CONTROL R7B19

| To monitor HV , a sample of
————— | 521 the HV is derived from the
| resistive divider in the CR
| Block, and is directed to pin
5 of IC501. The sample is

| - = — — — . amplified in 1C501 and di-
Figure 6-7: Short Protect rected to the inverting input

of an OP Amplifier at pin 6
o . . A stable ref Itage, f I :
Figure 6-7shows the SHORT circuitry. The input of 1C502 stable reference voltage, from IC503

i lied to th -l ting i t of th P Am-
at pin 46 of IC700, connects to the 5V Standby SuplslhfilSP :D?g 50 e non-inverting input of the OP Am
ply through R7B19. Three Switched Supplies are " '
monitored through discrete diodes. Under normalIf HV becomes excessive, the sample at pin 6 of

conditions, all the diodes are reversed biased and p'l'&:SOZ, exceeds the reference voltage at pin 5, and

46 Is HIGH from the 5V supply. the output at pin 7 goes LOW. The uPC responds to

. . the LOW on the X-RAY line by switching the set
If a short is present on any of the monitored sup- y g

plies, that specific diode is forward biased pulling
pin 46 LOW. The uPC responds by automatically
shutting the set OFF.

SHORT Circuit

To check if the excess HV Protect is workingshort
pins 1 and 2 of the DN connector. If the TV does

. . . not shut off, a circuit problem exists.
The SHORT line also monitors the Horizontal Out- P

put transistor, and the Horizontal Yokes current.Bearn Current Protect

R566 is the ground return for both Q5A00 and theBeam Current is detected by monitoring the voltage

Horizontal Yokes. If current through R566 becomesat the Flyback HV Winding ground return, pin 8 of

excessiv_e, the increased voltage turns Q5.33 ON. ThIe551. The voltage at pin 8 drops as beam current
conduction of Q533 pulls the SHORT line LOW, increases. If the drop in voltage is excessive, D543

shutting the TV OFF. is forward biased, dropping the voltage at pin 3 of
. _— . IC502. If the voltage at pin 3 drops below the refer-
The three main causes resulting in excessive voltaggnce at pin 2, the output at pin 1 goes LOW, pulling

across R566 are: :
. . the X-RAY line LOW.
1) Shorted or leaky Horizontal Output Transis-

tor.

2) Shorted Horizontal Deflection Yoke.

3) Excessive current drain on the Convergence
+ 24 \olt DC Supplies, generated from T519
in the collector circuit of Q5A00.

To check the Beam Current Protect circuif short
pins 1 and 3 of the DQ connector. The TV must
shut off. Failure to shut off indicates a circuit prob-
lem.

Page 6-6



POWER
PCB=S][GINA]L || SUPPLY
H
P—ON |50 1
CR » R CRT
B BLOCK
» G CRT
| » B CRT
| | €593
1C700 | |
CONTROL ARC PROTECT
uwPC |
STBY | 12V e
[(3) ba (1)] D ¢ |
R596 R552 |
R595 R598 5
Elpud'% . |
R593 D343 N 12v
12V OVER CURRENT
PROTECT ! {D |
. |
\
§ R556
. [5]AA |
3
§ |
|
16 )
X—RAY |
PROTECT
Figure 6—8: X—Ray, Over Current, & Arc Protect
Arc Protect base of Q523 LOW. When Q523 conducts it turns

The Arc Protect circuit is also shownkigure 6-8.  the set OFF by pulling the P-ON command to the
It does not control the logic at the X-RAY input to power supply LOW.

the uPC, but if activated, the symptom is similar to

X-RAY Protect operation, the set switches OFF.Since the circuit latches ON when activated, the set
However, if the Arc Protect circuit shuts the set OFFcannot be switched back ON. AC Power must be
the set cannot be switched back ON unless AC powaemoved, allowing C593 to discharge, before the set
is removed, and then reapplied to the set. can be turned back ON.

If an arc occurs, there is a momentary sudden deFo check the Arc Protect circuit, momentarily short
crease in the voltage at pin 8 of the Flyback. ThelP1 to ground. The set must automatically switch
sudden drop in voltage turns Q523 ON. The conOFF. The TV should not switch ON unless AC power
duction of Q523 turns Q524 ON, which holds theis removed then reapplied.
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Single Function uPC Inputs/Outputs
There are, of course, pPC inputs and outputs thakhe outputs used to perform specific functions, such
serve specific purposes. The inputs are basically St@&s TV On/Off, Sound Mute, Antenna Input selec-
tus Inputs, informing the pPC of the TV’s current tion, etc., are listed ifable 6-2
operating statuslable 6-1lists these inputs and their

purpose.

PIN # ABBREV DESCRIPTION
95 VSYNC1 V pulse from V Pump output
5 VSYNC2 V pulse from V Pump output
6 TU2-SD Sub Tuner Sync Detector
7 TU1-SD Main Tuner Sync Detector
20 AC OFF Informs when power is lost
46 SHORT Senses Power Supply short
47 XRAY Excess HV/Beam Current input
51 BLANK IN High if deflection is lost
67 C ACK Acknowledgement from the Convergence circuit
68 C BUSY Busy signal from the Convergence circuit
75 VCHIP-PB Indicates the sub picture program rating
89 IRIS From Auto lIris circuit
92 AFT1 Main Tuner AFT wvoltage
93 AFT2 Sub Tuner AFT woltage
97 H SYNC H Pulse from the Horizontal Output

100 CVIN Video input for Closed Caption, V-Chip, Etc.

Table 6-1: uPC Specific Function Inputs

PIN 3 ABBREV DESCRIPTION
3 AB2 Color Temperature Select
4 AB3 Color Temperature Select
21 OSD-BLNK [ OSD Timing Signal
22 HALFTONE | Produces transparent gray background
32 R R OSD signal
33 G G OSD signal
34 B B OSD signal
44 SUB CONT | High during Sub Contrast Adjustment
45 BLANK?2 Blanks the picture
49 YUV-SW Selects the YUV Signal Source
50 POWER Turns the TV ON
52 FREE RUN | Removes sync from VCJ during video mute
58 LED Controls ON/OFF LED
69 C RST Resets the Convergence circuit
70 C MUTE Momentarily removes Convergence correction
72 C-E2RST Unlocks the Convergence E2PROM
73 PIP SW Selects POP signals
74 VCHIP RST | Resets Line 21 Decoder
79 3D RST Resets 3DYC Comb Filter
80 MUTE3 Mutes sound from Audio Output IC
81 ANT B Selects the Antenna B Input
85 YUV DLY Sets the delay for the YUV signals
86 MUTE 2 Mutes sound from the AV Switch IC
88 SYST 1A Enables the Active AV Network mode

Table 6-2: uPC Specific Function Outputs
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Section 8
Deflection Circuitry

> CRT's

727727727 27777777

/

VI///

NP

VERTICAL
OUTPUT

From the above block diagram it is apparent that thef key points for that circuit. The simplified dia-
Deflection circuitry in the VZ7 is similar to many grams are listed below:
other designs. Naturally, there are pin numbers, com- « Figure 8-1 Deflect Drive Generator
ponent nomenclature and connector designation dif- ¢ Figure 8-2 Horizontal Deflection & HV
ferences. Due to this similarity, no detailed descrip- Output Circuitry
tion is necessary. » Figure 8-3 HV Regulation
» Figure 8-4 Scan Velocity Modulation
Figure 8-5 Dynamic Beam Forming
Figure 8- Vertical Output Circuitry

Therefore, this section is comprised of only simpli-
fied diagrams of the various sections of the deflec-
tion circuity. Each diagram is accompanied by a list
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Figure 8—1: Deflection Drive Generator

Deflection Drive Generator Key Points
* The VCJ generates both Horizontal and Vertical Drive signals.
» Both the Vertical and Horizontal Drive signal are derived by dividing the output of the 32 x FH
(503.4 kHz) VCO.
« If the Horizontal Pulse fed back from the FBT to pin 43 of the VCJ is missing, the CRTs are auto-
matically blanked by the VCJ.
» The BGP pulse from pin 55 of the VCJ is directed to the Y-Improvement circuitry.
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Figure 8—2: Horizontal Deflection & HV

Horizontal Deflection and HV Key Points

The Horizontal Drive from the VCJ drives both the Horizontal and HV Outputs.

The saturable reactor transform, T501, is controlled by the HV Regulation circuit.

The FBT generates the HV, Focus, 230V, 34V, and CRT filament supplies.

A sample of the HV is derived from the CR Block for the HV Regulation and X-Protect circuits.
The capacitive divider in the CR Block provides the drive signal for the PCB-D-REG.

The voltage from pin 8 of the FBT is used by the ACL and Beam Current Protect circuits.

T519 is the source for the Convergence +24 volt supplies.

The pulse from Q5ADO is the Horizontal Yokes drive, and is used by the Horizontal Blanking and
CRT Protect circuitry.

The voltage at the emitter of Q5ADO is monitored by the SHORT line, through Q533.
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S Figure 8-3: HV Regulation

HV Regulation Key Points

» The sample of the HV from the CR Block is amplified and applied to the inverting input of the OP
Amp at pin 9 of IC501.

* The HV Adjustment voltage from the Convergence circuity is amplified and applied to the non
inverting input of the OP Amplifier, at pin 10 of IC501.

* The output of the OP Amplifier controls the conduction of Q501, determining the primary current of
T501.

» The primary current controls the amplitude of the drive signal applied to the FBT.
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Figure 8-4. Scan Velocity Modulation

Scan Velocity Modulation Key Points

» The input signal is a differentiated video signal from the VCJ.

» The signal is amplified and applied to the three SVM coils.

» The signal either aids the horizontal deflection signal (increasing horizontal scanning velocity), or
bucks the deflection signal (decreasing scanning velocity).

* The SVM effects scanning velocity at sudden video transition from black to white, or white to black

» The scanning velocity is increased in the black area at a transition, and decreased in the white area
at a transition.
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Figure 8—-5: Dynamic Beam Focus

Dynamic Beam Formation Key Points
» The DBF circuitry improves edge focus.
» A parabolic waveform from the Convergence Waveform Generator is amplified and added to the
focus voltage in the Focus VR Block.
» The DC Supply for the DBF Output stage, Q5KO00, is derived by rectifying the large pulses from the
Horizontal Output transistor.
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Figure 8—6: Vertical Output

Vertical Output Key Points
* 1C451 amplifies the V-Drive signal from the VCJ and directs it to the vertical windings in the three
Deflection Yokes.
» The charge on C451 provides additional DC for the Vertical Output stage during vertical retrace.
» The pulse from pin 7 of IC451 is also used for Vertical Blanking and by the Convergence circuitry.
» The feedback network from the Vertical Yokes ground return provides Vertical Linearity and S
distortion correction.
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Section 7
Video/Color & PIP/POP Circuitry

ok £

NERZ
V| i
ENEIZ =
POP--SIDE BY SIDE PIP--CHANNEL SCAN PIP--SINGLE INSERT

\VZ7 VZ7+
VS-45605 VS-50705 VS-60705
VS-50605 VS-55705 VS-70705

Increased PIP functions in the VZ7+ chassis model$n all of the PIP/POP modes, pressing the “PIP/
makes a more complex Video/Color signal path. Thd?OP” button after 10 seconds terminates the PIP
above illustration shows the PIP (Picture In Picture)mode.
and added POP (Picture Outside of Picture) features.

Familiarity with the Video/Color signal path in the
Pressing the “PIP/POP” remote button activates th@arious PIP/POP modes helps isolate problems to a
Side by Side mode, available in VZ7+ models. Thespecific section of the circuitry. The following lists
main and sub pictures are compressed horizontallitey points that are valuable when isolating a prob-
and displayed Side by Side. lem.

* In a PIP insert mode, thmain picture signal
Pressing the “PIP/POP” button a second time acti- does not pass through the PIP/POP circuitry.
vates the Channel Scan mode. The sub picture source ¢ In the POP moddyoth the main andsub
scans through channels and displays the channelsin  picture signals are processed in the PIP/POP
three inserts. The current channel is live and the two circuitry (VZ7+ models only).
previous channels are still pictures. * In a PIP insert mode, the sub picture signals
are input to the VCJ at pins 7, 10 and 8.

Pressing “PIP/POP” a third time activates the con- < Inthe Side by Side mode, the main Y signal
ventional PIP mode, a single sub picture insert, avail- is input to the VCJ at pin 63, and the UV
able in all VZ7 models. The insert may be moved color signals are input at pins 10 and 8.
using the “Adjust” direction buttons. The “PIP Size”
button allows the user to select any of five sizes for
the single insert picture.
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Overall Video/Color Signal Path The sub picture video signal from IC2K01 is applied
The simplified diagram ifigure 7-1shows the main  t0 an NTSC Decoder in IC6C02. The sub picture
ICs in the signal path. Discrete component buffersYUV output signals are also applied to IC6PO1.

amplifiers, etc. are not shown in the diagram.
In IC6P01, the main and sub picture signals are pro-

Main/Sub Signal Selection cessed and combined to form the Y, U and V signals
IC2K01 selects the source for both the main and suf9r the Side by Side picture. The Y signal is directed
pictures. The choices include: through IC60Y1 and Aperture circuit to the Main-Y

e the Tuners input of the VCJ.

 any of the External Video/S-YC inputs.
The U and V signals are routed through IC2Y01 to
The DVD Inputs can only be selected as the mainpPins 10 and 8 of the VCJ, respectively.
picture source. When selected, IC2KO01 selects the
DVD Y signal for the Main-Y signal. The DvD UV In the VCJ, the YUV signals are processed to form
color signals are routed through IC2Y01 to the VCJRGB video. The RGB signals follow the conven-
tional signal path to the CRTSs.
Main Signal Path--Normal Viewing
When the main picture source is composite videoSignal Path--PIP Insert Modes
from the Tuner or one of the External Video inputs,!n the PIP insert modes, the main picture signal path
it is directed to 1C2001, a 3DYC Comb Filter. The is the same as during normal viewing. The sub pic-
signal is separated into its’ Y and C componentsture signal path is the same as in the Side by Side
The Y and C signals are directed back to IC2Ko1mode, only with one exception, the Sub-Y signal path.
and output at the Main-Y (M-Y) and Main-C (M-C)
outputs of the IC. Pin 7 of the VCJ serves as the sub signal Y input.
The sub picture U and V signals are applied to pins

The Main-C signal is routed through delay circuitry 10 and 8 of the VCJ.

on the PCB-APERTURE and then applied to the
Main-C input on the VCJ (IC2V00). In the VCJ the sub YUV signals are inserted in the

main YUV signals. Then the combined signals are
The Main-Y signal is directed through IC60Y1, pro- converted to RGB signals and output from the IC.
cessed by the Aperture Improvement circuitry and
then applied to the Main-Y input on the VCJ. Signal Path--DVD Component Inputs

When the DVD Component inputs are the selected
The VCJ processes both signals and combines thefiain picture source, they are applied to the same
to generate RGB video signals. The RGB signaldénputs on the VCJ that are used in the Side by Side

are directed through the White Balance circuitry andnode. The DVD Y signal is output from IC2K01
then to the PCB-CRTSs. and directed to the Main-Y input of the VCJ (pin

63). The DVD U and V signals are selected by
Signal Path—-Side by Side Mode (VZ7+ Models) 1C2Y01 and applied to pins 10 and 8 of the VCJ.
The Main Y and C signals are applied to an NTSC
Decoder in IC6CO1. In the IC, the signals are proOn Screen Display
cessed to form Y, U, and V signals. The main pic-The On Screen Display (OSD) signals, from the
ture YUV signals are directed to the PIP/POP cir-Control and Convergence circuitry are applied to the

cuitry in IC6PO1. VCJ at pins 14, 15 and 16. In the VCJ, the OSD
RGB signals are inserted in the main picture RGB
signals.

Page 7-3



Main/Sub NTSC

Decoders
Figure 7-2shows a more detaile(
diagram of the NTSC Decoder cif
cuits. In theMain NTSC De-
coder, IC6CO01, (VZ7+ only) the
internal switches select the path
the Main Y and C signals. Th
Main-Y signal passes throug
Delay circuitry, is amplified and
then output from the IC.

The Main-C signal is applied to th
NTSC Decoder where it is de|

modulated, and the following Mat

trix outputs U and V signals. Th
signhals then pass through colq
amplifiers and are output from th
IC.

The Side by Side main pictur
Color and Tint adjustments tak
place in IC6C01. The MAIN-
SDA line from the Control cir-
cuitry controls the adjustment
through the Digital to Analog
Converter in IC2Y02.

The analog voltage from pin 14 @

D W

)

f
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§ TRAP j
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X
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Figure 7—2: Main/Sub NTSC Decoders

IC2Y02 sets the tint of the Sid

by Side main picture, and the voltage from pin 13The sub picture Color and Tint are also set through
sets the color level. Both these adjustments are pel€2Y02. Pin 12 of IC2Y02 sets the sub picture tint,

formed to match color of the Side by Side main pic-and pin 11 the sub picture color level. The adjust-
ments are performed in the Single Insert mode, and

must be performed before the Side by Side picture

ture to that of the sub picture.

IC6CO02 is theSub Picture NTSC Decoder Since  color adjustments.
the sub picture signal is composite video, the inter-
nal input signal path in the IC differs from that of the PIP/POP Circuitry

main picture Decoder. The sub picture Video is in-Figure 7-3illustrates a simplified functional diagram

put to the IC at pin 13 and then takes two paths: of the PIP/POP circuitry in IC6P01.
1) Through a Chroma Trap, removing chroma
signal, and then to the Y Delay circuitry. PIP insert mode

2) Through a Bandpass Filter, removing the

Decoder.
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The sub picture YUV input signals are converted to
luminance (Y) signal, and then to the NTSC digital and are written into memory. The memory is
then read at a rate to produce the insert picture(s).
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Figure 7—3. PIP/POP Circuitry

The signals are then converted back to analog anith the sequence required to produce the signal for

output at the YUV outputs of the IC. the Side by Side pictures. The signals are converted
back to analog and directed out the YUV outputs of

The PIP-Y signal is applied directly to pin 7 of the the IC.

VCJ. The PIP UV signals are selected by IC2Y01

and are directed to pins 10 and 8 of the VCJ. ThéC6YO01 directs the POP-Y signal to pin 63 of the

YUV-SW signal from the Control circuitry is LOW VCJ. The signal selection of IC6Y01 is controlled

selecting the PIP UV signals. by the PIP-SW line from the Control circuitry. A
HIGH selects the POP-Y signal. The PIP-SW line

The FBL (Fast Blank Switch) signal from pin 68 of also drives the YUV-SW input of the VCJ HIGH,

IC6PO01 is applied to the YUV-SW input of the VCJ. selecting pins 10 and 8 as the U and V inputs.

This signal times the insertion of the PIP signals into

the main signals. DVD Component as the Main Picture Source
The YUV-SW line goes HIGH selecting the DVD
Side by Side Mode (VZ7+ only) UV signals and via R6P81 drives pin 5 of the VCJ

The internal circuitry in IC6P01 converts both the HIGH, enabling the UV input at pins 10 and 8. The
main and sub picture YUV signals to digital, and PIP-SW line is held LOW, so the logic at pin 2 of
writes them into memory. The memory is then readC6Y01 does not go HIGH from the YUV-SW line.
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Control and Timing In the POP mode (VZ7+ only) the combined main
The operation of the PIP/POP circuitry in IC6P01 isand sub picture Y signals are input to the VCJ at pin
controlled by the MAIN-SDA line from the Control 63. The POP UV signals are input to pins 10 and 8
MPC, IC700. The MAIN-SCL line controls the tim- of the VCJ. The logic at pin 5 goes HIGH from the
ing of data transfer. PIP-SW line, selecting pins 63, 8 and 10 as the ac-
tive inputs to the VCJ.
To synchronize writing and reading data, to and from
the memory, requires horizontal and vertical syncWhen DVD Component is the selected sourcthe
pulses from both the sub and main signals. MairYUV-SW line drives pin 5 of the VCJ HIGH, select-
picture sync signals are input to IC6P01 at pins 70ng the same inputs to the VCJ as in the POP mode.
and 94. Sub picture sync signals are applied to pins

87 and 72. YUV Switch Control
It is apparent that the function of the internal YUV
VCJ Video/Color Internal Path Switch in the VCJ differs between the PIP, POP and

Figure 7-4Ashows VCJ Video/Color paths in the DVD modes. The function of the YUV Switch is

PIP Insert mode path, afidgure 7-4Bin the POP  controlled by the Main SDA line from the Control
and DVD modes. MPC. In a PIP Insert mode a HIGH at pin 5 selects

pins 7, 8 and 10 as the active inputs. In the POP or
In a PIP Insert mode, the main picture signal paths DVD modes, a HIGH at pin 5 selects pins 63, 8 and
are the same as in conventional viewing. Y signal islO as the active inputs.
input at pin 63, and C signal input at pin 64. The sub
picture YUV inputs are at pins 7, 10 and 8. TheNext, the YUV Signals are processed in the Matrix
FBL (Fast Blank) signal input at pin 5 of the VCJ, and RGB section of the VCJ as showfigure 7-5
controls the insertion of the sub YUV signals into
the main YUV signal.

| —— MAIN-LUMINANCE ~ — — P> SUB—LUMINANCE |
i > MAIN—COLOR SUB—COLOR 4‘
MAIN-C \§ c2voo MAIN—C \§ Ic2voo
\\\ ves % ved
MAIN—Y 63N\ _ N\
\ MAIN=Y <\§
\
§ §
§§ _u> . YUV—=SW(DVD) § _U> -
FBL § 7 MATRIX PIP—SW(POP) § 7 MATRIX
% > % >
. .
EYIN= ] 7 \ EYIN 7N
EBYIB 10 EBYIB
8 ERYIN
ERYIN §§
A) PIP VCJ Signal Path B) POP/DVD VCJ Signal Path
Figure 7—4: Video,/Color VCJ Signal Path
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Matrix and RGB Circuitry The YS Switch inserts On Screen Display (OSD)
The R-Y and B-Y signals from the YUV Switch pass information into the Main Signals. OSD signals are
through Axis circuitry. The circuit sets the axis of applied to pins 14, 15 and 16. The YS signal at pin
the R-Y and B-Y signals and generates the G-Y sig43 times the insertion of the OSD. The signal path
nal. The three color difference signals, along with Yfor the OSD sources is provided at the end of this
signal from the YUV Switch, are input to the Matrix section.
circuitry.

The Picture Control circuitry amplifies the RGB
In the Matrix, Y signal is added to each of the colorsignals. The amount of gain is determined by the
difference signals, resulting in Red, Green and Bluaiser's Contrast adjustment setting. The signals then
Video signals. The RGB signals are directed to thgass through the Dynamic Color stage of the cir-
RGB circuitry in the VCJ. cuitry.

The RGB signals from the Matrix circuit pass throughIn the following circuity:
YM Attenuation, YS Switch and Picture Control cir- * Gamma -- increases the detail in white areas
cuitry. of the picture.

» Clamping -- sets the pedestal level of the
YM Attenuation decreases the RGB signal's ampli- three signals.
tude by 6db. Activated by a HIGH at the Half Tone ¢ Brightness -- sets the DC level of the signals
input, pin 12 of the IC, it is used to produce the trans-
parent gray background for certain on-screen disin the Drive circuitry , the amplitude of the Blue
plays. The amplitude of the RGB video signals is re-and Green signals are adjustable. These adjustments
duced by 1/2 in the background area of the OSDare used when performing White Balance adjust-
This dims the video in the background. ments.

E’ GAMMA
N CIRCUIT

GREEN
CUTOFF
BLUE
CUTOFF

BOUT

1C2V00 . )
veJ AKB N Tvine
N\ COMPARATOR [€—N GENERATOR
IS R

ANALOG RGB
NR ¢ 8

HALF TONE 1C705 #11 OSD DRIVE
IC700 #49

1c704 GROUND

RETURN

Figure 7—=5: VCJ RGB Circuitry
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The Cutoff circuitry sets the point at which each atpin 1, 2, 3, 4, 6 and 7 determine at what point, and
CRT starts to conduct. These are set when performiow much blue signal amplitude is increased. The
ing CRT Cutoff Bias adjustments. The signals areDC voltages are derived from resistive dividers and
then buffered and output from IC2V00, Red at pinare fixed at pins 3 (a3) and 7 (b3).

20, Green at pin 24, and Blue at pin 26.

Figure 7—-6: Gamma Circuit

Pins 2 and 6 are controlled by the Control uPC. The
Auto kine Bias(AKB) pulses are added to each sig- voltages at pins 1 and 4 are controlled by outputs
nal in the Buffer circuits. The AKB circuitry is de- from IC2Y01. The outputs of IC2Y01 are in turn
scribed later in this section. The R, G and B Videocontrolled by the Main SDA line from the Control
signal from the VCJ are directed to Gamma circuitry.uPC.

Gamma Circuitry The purpose of the other inputs showkigure 7-6

The Gamma circuitry is in IC2H00, referfegure  aré:

7-6. Basically it compensates for the difference in ¢ Pins 14 and 15 -- used to clamp the RGB
the CRTs phosphor efficiency. The red and green  inputsignals.

phosphor characteristics are relatively close. How- * Pin 17 -- sets the DC level of the RGB

ever, at high brightness levels the blue phosphor light ~ output signals.

output is less than the red and green. This resultsin * Pins 8, 9 and 10 -- sets the overall gain of
yellowish cast in bright white areas of the picture. ?\?é%espective Voltage Controlled Amplifier

The circuitry in IC2HOO increases the amplitude of _ _
the blue signal at high brightness levels, so its lightt e RGB signals from IC2HOO are directed to Blank-

output matches the red and green. The DC voltageB9 Insertion circuitry.
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This circuitry is also used for
CRT Protection, against loss
of deflection, and by the Spot
Killer circuit. Horizontal
pulses are applied to the base
of Q522, and a Vertical
Sawtooth from the Vertical
Yokes ground return circuit is
applied to base of Q401. The
conduction of the two tran-
sistors holds their collector
voltages below the zener
point of D456.

If either transistor stops con-
ducting, its collector voltage
exceeds the zener point and

Q2W62 is driven into con-
duction, blanking all three
CRTs.

Figure 7-7: CRT Protect & Blanking Insert

Spot Killer circuitry momentarily turns ON Q2W62

Vi di?gt(rl;i Lr:z?r?l;ﬂg?sﬁlsilr?; I;]rtcr)lgethB signaIsWhen the TV is switched OFF, eliminating the mo-
before they are applied to the CRTs. The Blankin mentary spot. When the TV is ON, C2W61, at the

Insertion circuitry is shown iRigure 7-7 The RGB "emitter of Q2W81, charges to 9 volts. The base is

outputs from the Gamma IC are applied to the basc‘élISO at9 volts from R2W75.

ofntgelrzr\(/e\fgg ctive Color Amplifiers, Q2W82, Q2W81 When the TV is switched OFF, the SW 9V supply is
and Q : turned OFF, and the base voltage of Q2W61 drops

The base of each amplifier is connected through %(:zero. However, the emitter is still positive, due to
discrete diode to the collector of Q2W62. When e charge on C2W61. Q2W61 conducts until the

Q2W62 conducts, all three bases are pulled LOVVE?ESEE?; %'Izzi?r:gii'e CI?FLgnSg(]:rtQ;Eenod, Q2wez2
shutting of all three RGB amplifiers, which blanks ' g '

the CRTs. The BLK2 output from the Main uPC also connects

to the base of Q2W62, blanking the screens during

Horizontal pulses, from the Horizontal Output Cir- channel, and input selection.

cuitry, and Vertical pulses from pin 7 of the V-OUT

IC, are directed to the base of Q2W62. The pulse
drive Q2W62 into conduction during horizontal and
vertical retrace, blanking the CRT screens.

?he RGB outputs from Q2wW82, Q2W81 and
Q2W80, are directed to the RGB Output Amplifiers
on the PCB-CRTs.
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Figure 7—8: Green Amp & AKB

RGB Output Amps & AKB AKB Circuitry
The RGB Output Amplifier circuitry on all three The AKB circuitry automatically adjusts the CRTs
PCB-CRTs is the same, except for component noC€utoff Bias point if CRT characteristics change with
menclature. Only the Green Output Amplifier is age. To detect a change in CRT characteristics, the
shown inFigure 7-8 The Red and Blue Amplifiers circuitry automatically checks the point at which each
are the same circuit configuration, except they reCRT starts to conduct, and compares it to the previ-
ceive their respective signal from the PCB-CRT(G),ous Cutoff setting.

rather than directly from the PCB-SIGNAL.
To determine the CRT conduction starting point, an

Referring toFigure 7-8§ the Green video signal is AKB pulse is inserted in each of the Red, Green and
amplified by Q6G0 and Q6G2. Q6G0 is a commonBlue video signals, refer téigure 7-9 The pulses
base configuration, signal is input at the emitter andare inserted in the RGB Output Buffers in the VCJ.
output at the collector. This configuration improves
isolation between the input and output circuits. The AKB pulses are inserted during the Vertical
Blanking Interval (VBI) of each signal, one pulse per
The second stage, Q6G2, is an emitter follower, apfield. The AKB pulses are approximately the width
plying the Green signal to the Green CRT cathodeof one horizontal line. One pulse is generated for
The rest of the circuitry shown on the PCB-CRT(G)each color. The three pulses occur in sequence, on
is part of the AKB Circuit. three successive horizontal lines.
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During the VBI, all three
CRTs are cutoff by the blank
ing pulse. The AKB pulse
drives the CRT to conduction
At the point of conduction the
Current Detector, Q6G1, con IC2V00 couTlza—p IC2H00
ducts. The resulting pulse VCJ CAMMA
from Q6GL1 is applied to the
base of Q6G3. BOUT|26 P

All three of the Current De- ¢ x AKB
tectors, Red, Green and Blug RSH GSH BSH K127 PULSES
connect to the base of Q6GJ.
During the AKB period there 19 21 25 OPEN

are three pulses in sequende g/ — \é/ — \@ — — CONNECTION
applied to Q6G3. Each pulsé¢
denotes the turn on point of C2V19| C2V21 C2V25 0 — 5VDC
its' respective CRT. o SUPPLY

ROUT 2049

14

The AKB pulses from Q6G3

are fed back to pin 27 of thq L
VCJ. The pulses are comt  /f"igure 7—9: Breaking the AKB Loop
pared to the CRTs previou$
Cutoff point, and the circuitry automatically read-
justs the cutoff point if a change has occurred.

Opening the AKB Loop
If a problem occurs in the AKB, or Color Output Figure 7-9illustrates how to disable the AKB cir-
circuitry it is difficult to determine which circuitis at  cuitry.
fault. Typical symptoms can include: 1) Remove power from the TV
« A bright white raster that can exceed beam 2) Disconnect pin 27 of the VCJ
current limits, causing the set to shut down. 3) Short pins 19, 21 and 25 of the VCJ together
* No raster and connect a Variable DC Supply to these
» Delayed raster when first turned on. pins.
4) Set the DC Supply for 4.2 \olts.
Note: Similar symptoms can be caused by improp- 5) Reapply power to the TV
erly adjusted Screen Controls. Accurately setting
the CRT Cutoff Adjustments is critical for proper The DC supply inversely effects brightness, increas-
operation and performance. Refer to the Servicéng the supply reduces brightness, and decreasing the
Manual to perform the procedure. supply increases brightness. With the set in this con-
dition, the Output Amplifiers can be checked. Also
Disabling the AKB loop helps simplify troubleshoot- the AKB pulses can be checked, both from the VCJ,
ing. and from the Current Detectors.
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Figure 7—710: On—Screen— Display Signal Path

On-Screen-Display Signal Path The Red, Green and Blue signals output from the
On-Screen Displays inserted into the main picturdwo sources are combined within the OR gates in-
by the VCJ, IC2V00, can be sourced from two dif-ternal to IC703 to form the RGB signals applied to
ferent circuits as shown iRigure 7-10 the VCJ.

* |C800, Convergence Generator--Generates

the Convergence Crosshatch used in the Blanking signals, used to time OSD insertion, are
Customer's Advanced Convergence Adjust- combined separately before being sent to the VCJ.

ment and the servicer accessed Convergence
Adjustment Mode. The Half Tone signal, discussed earlier in this sec-

« 1C700, Control Microprocessor--Generates tion, is generated by the Control uPC, IC700.
all other OSD graphics including all Menus,
Closed Captioning and other informational
displays.
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Section 9
Audio Circuitry

Overall Audio Signal Path The outputs at pin 6, and pin 47 of IC3A01, are di-

The Audio Signal Path in the VZ7 chassis is showrfected over two paths:

in Figure 9-1 The same IC used to select the Video 1) To the Power Amplifiers in IC301, and then
source is used to select the Audio source, IC2K01.  to the Speakers, and

TV Tuner Audio is demodulated and the Stereo/SAP  2) back to IC2K01 at pins 29 and 31.

signals are decoded by IC3A01. External Audio In-

puts 1, 2 and 3, are on the rear of the set. The Extefhe sound signals applied to the Audio Output Jacks

nal 4 inputs are on the front of the TV. Audio Out- (Monitor Outputs), are output at pins 43 and 45 of
puts are also located on rear of the set. IC2K01. The user has the option of selecting fixed

or variable (adjustable) level signals for the Monitor
The selected sound source is output from pins 52Qutputs. If fixed level is selected, the signals from
and 54, of IC2K01 to IC3A01, the same IC used forPins 43 and 45 are the same as those output at pins
audio demodulation and Stereo/SAP decoding. Usep2 and 54. If variable level is selected, the signals
sound adjustments such as Volume, Treble and Badgom pins 29 and 31, are output at pins 43 and 45.
are performed in the this IC, controlled by the Main
SDA line from the uPC Control Circuitry.
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Figure 9—1: Audio Signal Path
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