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INSTRUMENT DESCRIPTION

The ATC321 is the replacement for the ATC311, and it is
very similar tothe ATC311 in most respects. The differences
include:

« Upgrade to DM 3 system with cable card slot.

* Audio & 1/0 modules have been combined into a
single board.

e Single horizontal scan rate: 2.14H.

» No sub-woofer.

» DVI input changed to HDMI type.

» Elimination of Gemstar EPG & web browser.

CHASSISDESCRIPTION

ATC321 Power Supply System

The ATC321 has two distinct power supplies.

1. The ACIN supply used to provide power for the DM3
module and the A/V-1/O module.

2. Deflection Power Supply which provides power for
al the deflection and comvergence amp circuitry.

The ACIN Digital supply powersthe DM3 moduleand pro-
vides standby power for the chassis.

AC-IN Power Supply

Functional Description

The ACIN /Digital power supply used for the ATC321 isa
flyback-type, current-mode controlled, zero voltage switch-
ing (ZVS) topology utilizing a discrete control circuit and
cold-side regulation. The circuit is functionally similar to
those used for DVD, MMDS2, and other digital box applica-
tions.

A three-terminal error amplifier |C senses the 12 volt supply
and provides feedback to the control circuit through an
optoisolator. A power-fail signal is provided to the DM3
module to provide advance warning of an imminent supply
voltagedropout.

Circuit Operation

Theprincipleof thispower supply isaflyback type zero volt-
age switching (ZVS) converter operating in the discontinu-
ous mode.

A start-up resistor , RP604, provides the initial gate bias
voltage for the MOSFET, TP601, which begins to conduct.
A positive feed back winding (8-7) on the transformer L P601
beginstoincreasethe gatevoltage and causes TP601 to even-
tually saturate and begin thefirst cycle of operation. Asthe
current in TP601 increases, the voltage drop across the cur-
rent sense resistor, RP601 increases until athreshold level is
reached. At this point thetransistor TP602 turns on and the
gate drive of the MOSFET isremoved. The current flowing
in TP601 drops quickly to zero and the energy stored in the

primary inductance of the transformer is transferred to the
resonating capacitor, CP609, causing the voltage across the
capacitor to rise.

Therising voltage appears across the secondary windings
(15-16) and causes arectifier diode, DP612, to conduct when
the voltage exceeds the voltage across the filter capacitor ,
CP624.

When DP612 conducts, the energy stored in the primary in-
ductance of thetransformer isdelivered to the output capaci-
tor and theload. When DP612 stops conducting, the energy
remaining in CP09 resonates with the transformer primary
inductance, driving thedrain voltage of TP601 towards zero.
When the drive voltage tries to go below zero the internal
drain to source diode clamps the voltage near ground. The
voltage of the drive winding again goes positive causing
TP601 to turn on and begins the next cycle.

Regulation of the supply isaccomplished by monitoring the
12V A voltage output. AC line isolation is provided by the
optoisolator 1P601. As the output voltage increases, the
amount of current flowing in error amplifier IP602 increases.
Thiscausesanincreaseinthe current through the optoisol ator
IP601. This causes the voltage at the base of TP602 to in-
crease which adjuststhe point at which thetransistor turnson
by varying the biasvoltage at the base. Theincreasing volt-
age reduces the current trip threshold and the current in the
MOSFET isdecreased. Thislowersthe energy stored during
each cycle and maintains aregul ated output voltage.

Additional Design Features

« Switched Run Supplies 12VR & 5VR:
The RUN_ENABLE voltage from the DM3 turns on
the 12VR and 5VR supplies

e Power Fail Signal:

The unregulated negative supply for the -5V follows
the raw B+. TP101 and TP102 are normally on and
TP103 is normally off. Thus the collector of TP103 is
high. When raw B+ goes below a threshold, TP102
turns off and the collector of TP102 goes high. This
turns on TP103 and thus the collector of TP103 goes
low and issues a POWER_FAIL signal.

Deflection - Scan Power Supply

Overview

Themain run power supply used for the ATC321 isa flyback-
type, current-mode controlled that utilizes a discrete control
circuit and cold-side regulation. A three-terminal error am-

plifier IC senses the scan supply and provides feedback to
the control circuit through an optoisol ator.

Control linesto the scan supply come from the Deflection_

DAC, U14850, and include SMT_ON_OFF, REGB+_SW
and B+_ALIGN. TheDAC iscontrolled through the 1°C data
bus from the DM3 module. SMT_ON_OFF is used to turn
the scan supply On/Off and the B+ voltagelevel iscontrolled
by the REGB+_SW and B+_ALIGN contral lines.
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Different taps on the SMT transformer are used to provide
+31 Voalts, +15 Volts, +20 Volts and a —20 Volt supply in
additionto the scan supply. Thetap suppliesarefurther used
to derive +24 Volts, +12 Volts and a +45 Valts.

A regulated +9 Volt run supply is generated by taking power
from the +12 Volt standby supply and two regulated 12 Volt
supplies are generated with discrete regulators on the +24
Volt and +12 Volt supplies.

The high voltage is monitored in case the voltage becomes
excessive which could cause X-rays. Inthiscase an X-ray
protection circuit will shut the main supply down using the
XRP_LATCH control line.

A linefromthe control DAC, B+_Align, isused to adjust the
scan B+ voltage so that the raster width can be controlled.

The SMT_ON_OFF line from the control DAC is used to
turn the Scan Power Supply On/Off. A separate
TA1316_ON_OFF lineis also used to turn the +9VR supply
On/Off since the timing is different for the +9VR supply
versus the Scan Power Supply

Operation

Raw_B+ voltage is supplied from the AC-IN board through
connector J14101 whenever AC power is supplied to thein-
strument.

The supply is turned On/Off with control circuitry lines to
the optoisolator U14150. When the set is in standby or in
XRP Latch no current flows through Q14150 or the LED of
U14150. The base of Q14151 is pulled to RAW_B+ through
R14152 making the base forward biased. Q14151 pulls the
base of Q14102 low forward biasing the transistor and caus-
ing current to flow. This pulls the Gate of MOSFET Q14101
low turning the scan supply off.

Toturn onthe scan supply the SMT_ON_OFF linegoeshigh
at the base of Q14150 causing current to flow through it and
the LED in U14150. Thisin turn reverse biases the base of
Q14151 turning the transistor off. This causes the base of
Q1l4102toriseturning it off . Thiscausesthe gate voltage of
Q14101 to rise which turns on the MOSFET . When Q14101
begins to conduct the field on the primary of T14101 col-
lapses inducing current into the secondary windings of
T14101. As current increases in Q14101 the voltage across
the current sense resistor R14109 increases until the base of
Q14103 is forward biased. Once turned on Q14103 pulls
down the base of Q14102 which turnsthetransistor on. This
removes the bias voltage on the gate of Q14101 turning it
off.

Current flowing through Q14102 and R14113 latches Q14103
off. Q14103 remains latched until the voltage across R14113
fallsto a point where Q14103 turns off. R14113isaso con-
nected to the output of the optoisolator, U14101, used to
regulate the scan supply. If the voltage on the optoisolator
side of R14113 is varied then the bias point on the base of
Q14103 is raised or lowered. Varying the bias point on
Q14103 will vary the on time of Q14101 varying the current

transferred to the secondary of T14101. The secondary
REG_B+_FBA supply is monitored by U14103 which in-
creases or decreases the current flowing through the
optoisolator U14101 based on the REG_B+_FBA loading.
Thisprovidestheisolated feedback path with whichto regu-
|ate the scan supply.

Thefine adjustment of the scan B+ voltageisaccomplished
by varying the DAC voltage applied to B+_ALIGN lineto
Q14108 which in turn controlsthe feedback reference volt-
age. Thisbasevoltageisadjustedinthefactory and stored
in memory for proper scan width.

The +9Vr supply is controlled by the control line
TA1316_ON_OFF. This control line comes directly from
the DM3 module via J14801. When the control is taken
high the base of Q14111 isforward biased and lowers the
base voltage of Q14110 which turns on. With Q14110 on
the +12Vsissupplied to the 9 volt regulator U14104 which
produces +9Vr for the Deflection Processor, U14802, and
associated circuitry.

Deflection

The ATC311 deflection system consists of two levels, Low
Level Horizontal and Vertical Processing and the'Y oke Drive
Output circuitry.

Thelow level deflection processing isperformed using achip
set on both the Back End Processor (BEP) module and the
deflection module which are mated and aligned in the fac-
tory.

The BEP is populated with Backend Processor (BEP) IC,
IV901, and the switching IC, IV902. The horizontal PLL
and H/V countdown circuits are contained in 1901, while
V902 is used to select the source of the deflection timing
signals.

The vertical ramp generator, the East West parabola genera-
tor, and thedynamicfocuswaveform generatorsare contained
in U14802 on the deflection board. The deflection board also
contains a 4k EEPROM, U14803, so that alignment data can
be stored locally. Thereisalso anoctal DAC, U14850, which
is used to minimize the number of hardware connections be-
tween the deflection board and the DM 3.

The deflection pcb al so contains the main run supplies men-
tion previously, the horizontal drive circuit, the horizontal
output transistor (HOT), IHVT and vertical yoke drive cir-
cuit.

Backend Processor Operation

IV901, located on the BEP module, is a component signal
and sync processor for usein multiplefrequency applications.
The main source of power for this IC is +9Vr. The +9Vr

supply is switchable via the TA1316_ON_OFF contral line
from the DM 3 to allow switching off the BEP module during
Standby mode. An 12C bus interfaceis used for adjustment
and alignments. Input signalsto the deflection system havea
horizontal frequency of either 2H or 2.14H and can be from
either the
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Deflection - continued
DM3 or an externa source from the A/V-1/0O module.

The DM 3 deflection signal lines to the BEP are labeled
DEINT_H and DEINT_V and are connected to I\VV902 at pins
14 &15. Theexternal signals coming from the A/V-1/O board
are labeled HD_H_SYNC and HD_V_ SYNC and are con-
nected directly to 1V901 at pins 13 & 12 respectively. These
signalsare selected by the system control code depending on
whichinputisused asthe source.

The matrix switch, 1V902, is used to switch timing signals
depending on the mode of operation. Whenthevideoisfrom
the DM3, the switch routes DEINT_H and DEINT_V drive
on pins 14 & 15 of V902 to pins 15 & 16 of IV901. When
the sources are 2H or 2.14H external component signals, the
switch ( pins 2 & 12) is used to route the VP_OUT timing
signal from 1V901through V902 to the DM3 aong with the
FBP signal from the IHVT on the deflection board. These
timing signals are sent to the DM 3 to synchronize the OSD
system to the external video signal.

The output of the HPLL isthe H_OUT signal, which is used
to drive the horizontal driver circuit on the deflection board.
The duty cycle of the H_OUT waveform can be adjusted by
I2C bus.

A vertical timing pulse is supplied from V901 to synchro-
nize the various vertical rate timing generators in U14802
deflection processor. Thispulseisgenerated by the vertical
countdown circuit. Vertical frequency characteristicsare con-
trolled by 12C bus.

Horizontal and vertical blanking signals are also generated
in1IV901. An externa input is available for use with an ana-
log blanking signal generated by 1V901.

U14802 - Deflection Processor Operation

U14802 is the deflection processor |C, which incorporates
EW pin correction, vertical ramp generation and distortion
correction, and dynamic focus correction, circuits. Thevari-
ous | C functions are adjustable viathe 1°C bus. Thesame+9
volt regulator used by V901 also supplies thisIC.

U14802 requires two timing inputs to synchronize to system
vertical and horizontal timing. A vertical ratetiming pulseis

received from 1901 as mentioned before. A FBP pulse from
the horizontal output circuit isused to supply Horizontal tim-

ing. Thevertical input pulseleading edgeisused to generate
an internal vertical pulse using the TC filter at pin 22. This

pulseisused to generate avertical rate ramp by utilizing the
Vramp filter at pin 23. This common ramp is used to gener-
ate all of the vertical rate waveforms generated by the verti-
cal, EW, and DF circuits. For the ATC321 application, the
FBPinput isonly used to drive the HDF section of the IC.

U14802 has an EHT input which allows beam current infor-
mation to be supplied to both the vertical and EW pin correc-
tion circuits. Thisinput can be used to compensatefor raster
size change due to less than ideal high voltage regulation.
The IC has separate I12C bus adjustments of the gain of the
compensation circuitsfor vertical and EW so that the perfor-
mance can be independently optimized.

Horizontal Deflection

Thehorizontal output circuit generatesthe high current ramp
waveform used to drive the horizontal yokes. It also drives
theflyback transformer, whichin turn producesthe supplies
necessary for picture tube operation. The suppliesinclude
the High Voltage, the focus supply, the screen supply, cath-
ode B+, and the heater voltage.

The horizontal yoke current is provided by acircuit consist-
ing of a switch (HOT and damper diode combination), the
primary inductance of the IHV T, aretrace capacitor, the trace
capacitor (S-Shaping capacitor), and the horizontal yokecails.

The voltage supplies provided by the horizontal deflection
system are derived from secondary and tertiary windings on
theIHVT. These suppliesare provided for the video ampli-
fier, the CRT, and the horizontal driver.

The low level signal processing circuits for the horizontal
deflection system are contained in I'V901 and includethe hori-
zontal sync processor.

X-Ray Protection Circuit

High Voltage shutdown is accomplished by sensing a sec-
ondary IHVT pulse, rectifyingit, and if the sensed signal ex-
ceeds safe limits, driving the SMT_ON_OFF line low. Re-
porting to the microcomputer isaccomplished by reading the
“X-Ray Protection bit” of the U14802 IC. The microcom-
puter will then turn off the power supplies, turn the power
supplies back on, and attempt to restart the instrument.

The X-Ray Protection (XRP) latch is an open-collector out-
put that removes the Regulated B+ Power Supply by pulling
the control line XRP_LATCH low if afault isdetected. Also
an X-Ray Fault is reported to the Control System over the
I2C bus when |C, U14802, reports a “Power Supply Distur-
bance” on pin 17. The first occurrence of the XRP isinter-
preted as a fault condition, and the DM 3 will attempt to re-
start the Main Power Supply after a reboot procedure by
toggling the Main Power On control. The x-ray protection
circuitisalignedto set thelatch beforethe anode voltage can
rise to a level where it can induce CRT radiation exceeding
acceptable limits. Thiscircuit producesaDC voltagethat is
proportional to the CRT anodevoltage. Thisvoltageiscom-
pared to a discrete voltage reference.

E-W Pincushion Correction

East- West pincushion correction and width adjustment are
driven by alinear pincushion driver. The parabola used to
develop the correction waveform is generated in I C, U14802.
U14802 provides bus control of the horizontal width and pin
amplitude as well as horizontal trap correction and corner
correction. In addition, avoltage devel oped across the high
voltage return resistor is summed at the pin driver to com-
pensatefor the decreasein width that occursasthe high volt-
age increases with decreasing beam current.
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Vertical Deflection

Thevertical deflection processingisdoneintwo parts. First,
IC IV901 includes the sync separator and countdown cir-
cuit, that provides the negative going vertical rate pulse,
VP_OUT toIC, U14802. Thispulseisalso used to synchro-
nize the digital convergence. Second, V901 also develops
thevertical blanking signal, which startswith thevertical pulse
and ends at a programmable line count. An additional pro-
grammable blanking signal is provided for use in the com-
pressed vertical deflection mode that starts before the verti-
cal sync pulse.

IC U14802 receives the VP_OUT pulse at its pin 21 and de-
velops the vertical deflection ramp, at pin6,V_FB . ThelC
also provides adc reference at pin 5, VD_REF, which tracks
at twice the ramp center value. These two signals after a
source resistor and restive divider respectively become
V_RAMP and V_REF respectively, and are coupled differ-
entially to the vertical output 1C, U14501, which drives the
yoke. Vertical kill isachieved by 12C bus control of U14802.

U14802 develops the vertical ramp using aramp capacitor at
pin 23, VRAMP_FILTER. If this capacitor has significant
changes in series resistance during aging, the ramp ampli-
tudeand DC value can be adversely affected. A timer involv-
ing the componentsat T filter, pin 22, setsthereferenceramp
clamptime. If thistime constant weretoolong, it could cause
flat scan at the top of the picture.

Digital Convergence

Overview

The Digital Convergence Integrated Circuit (DCIC) and am-
plifier system generates 6 convergence yoke drive currents
that correct the geometry of the 3 colored pictures from the
projection tubes such that they arerectilinear and convergent
on the PTV screen. For horizontal and vertical directionsin
each of the three colors, values for a matrix of 13 vertical
points by 16 horizontal points (1248 total) are stored in non-
volatile digital memory. This information is converted by
digital to anal og convertersinto 6 anal og signal sthat are power
amplified to supply the drive for the convergence yokes. In
the vertical direction the signals for scan lines that are be-
tween the lines with adjustment points are cal cul ated by the
DCIC using smoothed interpolation. In the horizontal direc-
tionthe DCIC output isdigital stepsthat are smoothed inter-
nally by digital filtering and externally by analog low pass
filtering. The data values for both convergence and focus
are adjustable vial2C buscommands. Each datapoint can be
individually changed (dynamic adjustment) or the entireras-
ter of acolor may be moved (static adjustment). The effects
of the Earth’s magnetic field change with the placement of
the TV can cause picture distortion and misconvergence.
These distortions are automatically corrected using a micro
processor and data from optical sensors located around the
edge of the screen. The customer can then optimize the red
and blue center convergenceto green. A video test patternis
generated by digital convergence to aid in the customer and
service adjustments. Convergence adjustmentisrequired for

theinitial factory setup, when amajor componentisreplaced
or when the receiver is moved to a different magnetic field.
Inthefactory avision system and external computer are used
toinitially determine the convergence data values. In field
service a PC can be used with Chipper Check Software to
speed the alignment process.

Automatic Alignment

A menu item starts the autoconvergence function. If asen-
sor failsto work, auto alignment will be aborted. Light sen-
sorsare placed around the edges of the picture. These sen-
sors sense lighted target edges in each of the three colors.
Convergence parameters are then changed by the micro com-
puter to adjust the picture size, shape and position to com-
pensate for picture movement due to magnetic fields, elec-
trical drift or mechanical drift. This system should locate
the target edges of all 3 colorswithin +/- 1mm of the sensor
center.

At the start of auto alignment, the screen will blank and
color blocks will appear on screen in the screen section for
each of the eight (8) sensorsin sequence. Brightnessiscali-
brated for each color and sensor display then the values are
stored in memory. Next a block shaped pattern will be dis-
playedintheareafor each sensor at each color. Theselighted
areaswill be moved by the static convergence adjustmentin
apreset search pattern until an edgelocationisdetected. An
edgeiscalculated by detecting the edge position from oppo-
site directions on the edge and averaging the two detected
locations

A memory record is kept of the required horizontal or verti-

cal movement at each sensor. In the factory, after conver-

gence alignment, asimilar processis used to locate the sen-

sors and record their positions. The values of the current

sensor |ocations can then be used to cal culate thedifference

between the current values and the factory recorded val ues.

The picture can then be repositioned and resized to restore

proper geometry and convergence. Since thereisno center

sensor, the average of the screen edge sensor locationsisused
to shift the center. A small center convergence error may be
introduced by this process. To optimize the center conver-
gence, the customer can fine adjust the match of red and blue
to green at the picture center using the convergence menu.
To correct the errors introduced by moving the red or blue
centering, the micro processor will then recal culate the con-
vergence grid for the entire picture using the new center val-
ues.

Operation

The ATC321 convergence system has essentially the same
operation and circuitry asthe ATC311.
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Convergence Operation -continued

Power Amplifier

The power amplifier is similar to the MMC102 circuit. A
dual transistor is used at the amplifier input to improve tem-
perature drift performance. The power transistors are the
same as used in PTK195 instruments. The amplifier re-
quiresonly +/-20V suppliesso low voltagedrivetransistors
can beused. Signal mute switching isincorporated into the
amplifier eliminating it from the generator circuit.

The convergence amplifier compares the voltage applied to
the input to the voltage across the sense resistors and sup-
plies whatever yoke current is required to make these volt-
agesequal. At TV turn onthe amplifiers are muted because
theinput signalswill beinappropriate until after the conver-
gence IC is programmed from the EEPROM stored values.
Thetwo current sourcetransistors can beturned off with the
AMPMUTE control signal.

The circuit uses multiple sense resistors to increase their
resistance accuracy and reduce thermal drift. Ferrite beads
are used to stop high frequency oscillations of the power
transistors. A biastransistorisusedinthevertical amplifiers
to reduce the transientsdue to cross over of the power am-
plifier when theinput signal switches polarity. The horizon-
tal amplifiers do not use the bias transistor or emitter resis-
tors. Thevertical power stage emitter resistors prevent shoot
through currents. The crossover picturedistortionisnot vis-
ible for horizontal direction convergence corrections.

Opto-sensor Detector

Thedetector sensitivity circuitsusedin previousproduct have
been replaced with color detecting switches. These lower
detector sensitivity for red and blue. This eliminates sensi-
tivity setup time from the auto converge sequence. The AC
coupling hasbeen simplified and aone shot pulsecircuit has
been added to eliminate short light detection pul sesthat might
beignored.

Convergence Power and Disconnect Switch

In previous productsthe convergence has had itsown sepa-
rate power supply that turned off if afault existed. For the
ATC311, convergence power comesfrom thechassisrunsup-
ply. If the run supply isturned off, trouble shooting isvery
difficult. Convergence fault protection comesfrom two tran-
sistor switches that open and latch when the normal power
supply current is exceeded in either the +20V or —20V con-
vergencesupply.

Over current isdetected by comparing the voltage drop across
acurrent sensing resistor against afraction of a20V supply.
A differential transistor circuitisused to compensate for tem-
perature. The latch is a NPN/PNP feedback pair. Once the
latchis on, chassis power must be turned off to reset it. The
+20V switched output controlsthe—20V switch so that +20V
comesonfirstandturnsoff last. A filter circuitisusedinthe
over current detectors so that a fault must exist for several
millisecondstotrigger thelatch. Thisallowshigh currentsat
start up to chargethefilter capacitorsin the convergencecir-

cuits. Very high currentsthat might damagethe switch tran-
sistorsare prevented by drivelimiting zener diodesthat limit
drivevoltagetothe switch transistors.

Video- Chroma Processing

Overview

The video processing in the ATC321 is broken into several
sections: chroma processing, deinterlacing processing, lumi-
nance processing, color difference processing, external Y PrPb
processing, OSD RGB processing and RGB output process-
ing. Thechromadecodingisperformed onthe A/V 10 by the
chromadecoder, IC101. Deinterlacing isalso discussed else-
where.

Luminance Processing

Except for thedeinterlacing, theluminance processing isdone
in the back end processor, 1V901. 1901 has two component
video input ports, but only the Y 1 and PrPb1 inputs are used.
Luminance from the DM 3 is applied to the Y 1 input through
a clamping capacitor. The luminance signal undergoes the
following processing:

Black Stretch

Black Level Correction

Dynamic Gamma Processing

Controlled DC Restoration

Sharpness Control

Edge Replacement

High Frequency White Peak Limiting

Sub Contrast

UniColor (Ganged Contrast and Color Level)

Clamping

White Peak Limiting

Output Gamma Processing

Half Tone Processing

Beam limiting is done in the clamping and UniColor stage.
After half tone processing, the luminance is applied to the
RGB matrix in 1V901. Because the peaking filtering isin the
IC, itis possibleto generate afirst derivative signal that can
be used for SVM. Because of the length of cable from 1901
to the CRT board, the SVM signal is coupled via an NPN-
PNP emitter follower circuit. Thetwo transistors are used to
maintain temperature stability of the DC operating point.

Color Difference Processing

Asstated above, thechromadecodingisdoneonthe A/V 10
in1C101. Theoutput of IC101isY PrPbandisapplied through
IT701 to one of the Y PrPb inputsto the GPIP IC onthe DM3.
The output of the GPIP IC is adigital CCIR 656 stream and
is fed to the MPEG decoder on the DM3. The DM3 then
provides 2.14 H luminance and color difference signals to
the Backend Processor. Thesignalsare Pr and Pb: the signal
amplitudes are 0.7V peak to peak on a 100% color bar sig-
nal.
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External 2.xx H YPrPb color difference signals are fed into a
High Definition A/D converter, IT501, which providesadigi-
tal stream to the MPEG decoder on the DM3. The digital
signal isthen processed in the MPEG decoder and output to
the Back End Processor as above.

The Pr and Pb signals are capacitively coupled to the Cr/Pr
and Cb/Pb 1 inputs. The color differenceinputs are clamped
during the horizontal blanking interval. From the Cx/Px 1
input the signalsarerouted through switchesthat are ganged
to the luminance switch. From the switch thesignalsgointo
a switchable matrix that converts the input signals to YUV
format. The matrix will convert signals matrixed according
to either SMPTE 170M or SMPTE 274M (NTSC/SDTV or
HDTV) to standard color difference levels. This allows the
system to process the color difference signals properly re-
gardless of standard. Inthe ATC321, the switch will be set
for SMPTE 274M at al times.

Following the matrix conversion, the YUV signals are con-
verted to Y1Q for use in the Auto Flesh circuit. Auto Flesh
operates by reducing the level of Q signal associated with
colorsin the +1 portion of the color difference space. Auto
Flesh can bedisabled, anditisbuscontrolled. After the Auto
Flesh stage, the | and Q signals are converted back to U and
V.

After thel/Qto U/V conversion the signals undergo the fol -
lowing processing:

Tint Control

Color Edge Correction

Color Control

UniColor (Ganged Contrast and Color Level)

R-Y Rematrix (Bus Programmable)

G-Y Matrix (Bus Programmable)

R-Y Color Gamma

Half Tone

Blue Enhancement

Clamping

After clamping the R-Y, G-Y and B-Y signals are applied to
the RGB Matrix in V901 with the luminance to generate
RGB signals. Beam limiting is done in the UniColor stage,
just asitisfor luminance. This meansthat the RGB signals
are controlled by beam limiting, but by means of controlling
the luminance and color difference separately.

OSD RGB Processing

Unlike the ATC311, the OSD for external 2.xx YPrPb will be
overlaid on the video because of the processing being done
in the MPEG decoder. Therefore, the slave mode of opera-
tion that was used in the ATC311 isnot used. Therewill be
no usage of the RGB OSD inputsin 1V901.

RGB Output Processing

The RGB signas from the Video RGB matrix in IVO01 are
applied to variable gain stages, two of which are controlled

by the bus. Which two of the three are controlled is sel ect-
able by the bus. The control circuitry in the ATC321 will
control the gains of the Red and Blue channels, leaving the
Green channel at fixed gain. The gains of the amplifiers are
adjusted to achieve the desired display color temperature.
The values of the Red and Blue amplifier gain will be modi-
fied to change color temperature from Normal to Warm or
Cool. To set the color temperature for Warm, the Red gain
will be increased and the Blue gain will be reduced. To set
the color temperature for Cool, the Red gain will be reduced
and the Blue gain will be increased.

After the RGB signals are gain controlled, they are applied
to aset of clamps. These clamps are used to set the output
DC levels of the RGB signals. The clamps are controlled in
twoways. Itispossibleto set the clamp level, and thusthe
DC level, viathe bus. This mode will be used at initial turn
on to ensure that the AKB system does not drive the cath-
ode-grid diode to forward bias. The normal mode of opera-
tion inthe ATC321 will be with AKB on. A series of time-
multiplexed pulsesis applied to the video at the end of verti-
cal retrace. These pulsesgenerate beam currentsinthethree
CRT gunsthat arefed back to the TA1316AN. The currents
are converted to voltages, clamped and compared to internal
reference voltages. The AKB system adjuststhe DC levels
of the outputsuntil the voltage generated from the beam cur-
rents match the internal references. The references are ad-
justableviathe bus, and can be used to adjust low light color
temperature. Thereferencevalueswill be changed whenthe
color warmth is changed from normal to cool or warm. The
AKB system maintains the black level of the signal at the
cathodes due to the feedback. 1V901 has an internal clamp
to remove CRT leakage currents during measurement; how-
ever, therangeisnot sufficient to removethe offset currents
from the Kine Driver IC's, U25101/301/501, in the worst
case from the current being generated by the CRT. There-
fore the clamping scheme will be the same as in the
ATC311CR.

After the RGB output clamps, the video signals have hori-
zontal and vertical blanking applied to them. The blanked
signal isapplied to output buffersand is output on the RGB
pins of the IC.

Because of the length of cable from the Back End Processor
to the CRT board, an NPN transistor buffers the output of
IV901. To maintain temperature stability of the DC operat-
ing point, an additional PNP emitter follower is used. The
blanking of the RGB signalsislimited in its negative excur-
sion. Thisisdoneto keep the Kine Driver IC's out of deep
cutoff so that they come from horizontal blanking without
excesstimedelay. A divider onthe emitter of the NPN emit-
ter follower adjusts the minimum blanking level.

Video-Chroma Circuit Functional Description

For detailed video-chroma circuit description, refer to the
ATC32x training manual included in this ESI publication.
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Audio Processing
Features

Components of the ATC32x audio system are located on the
AV 1/O module and the DM3 assembly. All ATC32x-series
models utilize the same basic audio system. The main differ-
enceisthenumber of I/O jacks provided. Theaudio jacksare
arranged two-high so that the top row can be left off for slim
instruments.

Jacks always present (bottom row):
Variable Out L and R (“HiFi").
Center Speaker Input
Subwoofer line-level out.
Record Out (L, R, and Video).
Composite 1 Input (L and R)
Component 1 Input (L and R)

Optional jacks (top row):

Center line-level output.
Rear-channel line level outputs
Composite 2 Input (L and R)
Component 2 Input (L and R)

Overview

The ATC321 audio system hardware resides on two assem-
blies. The A/V-1/0 module contains the IT501 A/V switch
and all the baseband 1/0 jacks, op-amp-based buffers and
level-shifters to interface with the DM3 and jacks, a post-
volume control, the audio power amplifier, and the speaker
switching. The DM3 module contains (from an audio per-
spective) the tuners, Nextstream link |C, MPEG decoder, and
mixed-signal audio processing IC, IS101. These receive the
RF inputs and decode the audio formats (BTSC and ATSC).

IS101 performs most of the baseband audio processing —ste-
reo/SAP (BTSC) decoding, graphic equalizer, subwoofer
support, and SRS feature processing. The A/V-1/0 module
performsthe baseband input switching, volume control, cen-
ter and rear-channel synthesis, and power amplification and
speaker switching. On the DM3 module, the tuner and IF
demodulate NTSC and HDTV channels. In NTSC mode a
4.5MHz sound subcarrier is provided to 1S101. 1S101 de-
modulatesstereo and SAP. INnHDTV mode, adigital bitstream
is recovered. The digital system (MPEG decoder) decodes
Dolby Digital and providesaDolby Virtual Surround 2-chan-
nel (Lt and Rt) mixdown in 12S form to 1S101. 1S101 aso
provides an asynchronous |2S interface for customer use.
IS101 receives analog audio from the AV 1/0O module via a
SCART input, and provides two anal og audio ouputs to the
A/V-1/0 module viathe SCART outputs.

The AV switch, IT501 on the A/V-1/O module selects the de-
sired baseband (Aux) input. The switch output is routed to
the DM 3 module where it is applied to the SCART4 input of
1S101. In baseband—-input mode 1S101 selects the SCART
input and digitizes it and sends the 12S stream to the MPEG

decoder where lip-sync delay is performed if needed. The
stream is returned to 1S101 for processing (graphic equal-
izer, Sound Logic, SRS). The audio is converted back to ana-
log and leaves via the SCART outputs at line level, being
routed to the A/V-1/0O module for final processing.

Asindicated above, | S101 hasaccessto the NTSC (viainter-
nal decoding) and HDTV (via 12S from the MPEG decoder)
audio signals. When one of these is selected (instead of
baseband inputs), the needed processing is performed and
the signal is converted back to analog and leaves via the
SCART outputs. Theanalog audioisreceived ontothe A/V-
I/O module via differential-input amplifiers to eliminate
ground loops. The signal from SCART2 isthe Record output
at fixed level; the diff-amp also drives the record jacks. The
signal from SCART1 isthe main output and is sent to several
processing blocks.

1S101 performs volume control so that the main signal on
SCART1 can be sent to the following blocks (power amp,
etc). Thevolume-controlled signal, from either the SCART1
diff-amp directly or the volume control, is routed to the sev-
eral blocks - the headphone driver IC, a buffer-amp to drive
the variable-output jacks (HiFi jacks), the main power am-
plifier, and op-amp-based sum and difference bl ocksthat gen-
eratethe center andrear line-level outputs. Theoutput of the
headphonedriver |C, |A851, isrouted viaconnector and cable
to the FAV module where the headphone jack islocated. A
switch on the headphone jack providesalogic level that the
headphone has been plugged in. A port on IT501 conveys
thisinformation to the system controller so that the speakers
are shut off (by muting the power amplifier).

A class-D stereo power amplifier IC, 1A901, is utilized asthe
main audio power amp. The majority of models will be rated
for 15+15 watts and the supply voltage has been chosen to
deliver that power to the rated 8-ohm load. A901 has a con-
trol pin that puts it in standby mode when the set is off or
when the speakers are turned off in the menu. This pin is
controlled by a port on the IT501 switch IC. The power am-
plifier receivesits main supply from the AC In module. Nomi-
nal voltageis plus and minus 19 volts. Although the power
amplifier operatesin split mode with direct output coupling,
a DC Detector function is not required because there are no
external speaker jacks.

Two speaker-output arrangements are supported. The power
amp outputs can be routed directly to the internal speaker
connectors, or switching for an external center-channel
speaker-level input can be inserted. External speaker jacks
(outputs) and the“matrix” surround feature are not supported.
The switching for the external center channel input is relay-
based instead of the mechanical switch used previously. As
before, the set’ sspeakerswill be placed in seriesand isolated
from the internal circuitry in this mode. This feature is se-
lected by menu and aport on 1T501 controlstherelays. Since
the A/V-1/0O module will be built in different versions with
and without this hardware, a bit in the video EEPROM can
be set to cue the control system to provide the correct menu.
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“Center” and “rear” line-level outputs are created by an op-
amp-based summer and differencer. Thelevels of these out-
puts track the main the volume (since they are dirived from
the main signal).

The chassis control system convolves the user inputs and
sendscontrol datato the various componentsto achievethe
needed mode.

The DM3 is controlled to select the following functions:
Tuning and type of input channel decoded

Type of decoding (Dolby Digital and options, BTSC,
etc)

Application of delay
Baseband or off-air

Application of Automatic Volume Leveler (Sound
Logic)

SRS processing
Graphic Equalizer
Volume Control (if needed)

The A/V-1/0 Module is controlled to select the following
functions:

Volume control
Headphone plug-in detection
Main power amplifier mode (standby/play)

Audio Circuit Functional Description

For detailed audio circuit description, refer to the ATC32x
training manual included in this ESI publication.
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