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FOREWORD

Thispublicationisintended to aid the electronic technicianin servicing the CTC175/176/177
television chassis. It will explain the theory of operation, highlighting new and different
circuitsassociated withthedigitally controlled chassis. Thismanual focuses on: PIP, Tuner-
On-Board and System Control circuitry. It isdesigned to help the technician become more
familiar with the chassis layout, increase confidence and improve overal efficiency in
servicing the product.

Note: Thispublicationisintended to beused only asatrainingaid. Itisnot intended to replace
service data. Thomson Consumer Electronics Service Data for these instruments contains
specific information about parts, safety and alignment procedures and must be consulted
before performing any service. Theinformation in this publication is as accurate as possible
at thetimeof publication. Circuit designsand drawings are subject to change without notice.

SAFETY INFORMATION CAUTION

Safety information is contained in the appropriate Thomson Consumer Electronics Service
Data. All product safety requirements must be compiled with prior to returning theinstrument
to the consumer. Servicerswho defeat safety featuresor fail to perform safety checks may be
liable for any resulting damages and may expose themselves and others to possible injury.

All integrated circuits, all surface mounted devices, and many other
semiconductors are electrostatically sensitive and therefore require spe-

‘i \ cial handling techniques.
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Figure 1, F25190



Overview 5

Figure 2, CTC177 Chassis

The CTC175/176/177 chassisisanew concept in television design. All threechasss QVERVIEW
are very similar, with the primary differences being features and power supply. The
CTC175chass sisahot chassiswithalinear regulator. Consequently, thisversiondoes
not haveaudio or video jackson theback. TheCTC176 and CTC177 haveaswitching
regulator that allows for a cold chassis.

Four innovations are incorporated in these chassis. First, al the alignments are
performed digitally using the remote control. There are no potentiometers on the
chassis. All alignments are stored in the EEPROM. Second, the tuner islocated on
the main chassis circuit board. This requires the tuner to be serviced down to the
component level whereit used to be areplaceable assembly. Third, thefully featured
modelscontain anew PI P (pictureinpicture) circuit. Ittooislocated onthemain board
andismuchmoreintegrated thansimilar circuitsintheCTC169 chassis. Thereareonly
two IC’'s: the PIP processor, U2901 and the SRAM memory, U2902. The increased
integration makes troubleshooting much easier. Fourth, later versions of this chassis
will contain built-in closed caption decodersfor thehearing impaired. Thiscircuitry is
primarily contai ned within the system control microprocessor, U3101, andwill require
practically no service from the technician.

Different models support 20", 25", 27" and 31" screen sizes. Various option packages
will accompany thedifferent sets. Fully featured setswill havethenew PIPcircuit with
S-Video In jacks with the standard Video/Audio In/Out jacks. The composite video
jacksare used for the PIP source, asthe S-Video is not routed through the PIP circuit.
Stereo audio with HI-FI out jacks are also included as options.
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The CTC176/177 power supply is a variable frequency/variable pulse width

Power Sllpply hybrid IC power supply. U4101, the hybrid IC, contains most of the components

150
Volts
RAW B+

including the power switching FET (Field Effect Transistor). The switching
device turns on and off inducing a voltage into the secondary of the transformer.
The lower the frequency, the more energy is transferred to the secondary.
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Figure 3, CTC176/177 Power Supply

When power is first applied to the set, approximately 150 VDC raw B+ is
developed by the bridge rectifier (CR4001 - CR4004) and filter capacitor (C4007).
This is applied through the primary winding of T4101 pins 1 and 3 to U4101 pins
11 and 12. Pins 11 and 12 are connected to the drain of the power FET inside
U4101. The source of the power FET is connected to pins 8 and 9. These pins are
connected to ground through R4124. The start-up resistor (R4104) provides
enough bias to gate the FET on through pin 4 of the IC. When the FET is turned
on, the drain current flows through the primary winding of T4101, through the FET
to ground. Current flowing in the primary induces a voltage between pins 5 and
6 of the transformer. This voltage is coupled from pin 5 through R4125 and C4123
to pin 4 of the regulator IC. The polarity of the voltage at pin 4 is such that it turns
the FET on harder. As more current flows through the FET, the greater the voltage
drop across R4124, the FET source resistor. The voltage will eventually become

— 19.5V DC
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large enough to turn on the over-current protection circuit (OCP) inside U4101.
This will cause the FET to turn off. When the FET turns off, energy transfers to
the secondary windings of T4101 charging C4107 and C4108. This repeats for
several cycles and stable oscillation starts. The frequency of oscillation will vary
with load from approximately 100Khz in standby to 38Khz with a full load (120
watts AC input power).

The feedback winding between pins 5 and 7 on T4101 is tightly coupled to the
secondary windings. The voltage on the feedback winding will follow the voltage
changes on the secondary windings. The voltage developed on pin 7 of T4101 is
rectified by CR4111 and filtered by C4127. This negative voltage is applied to pin
1 of U4101. There is a precision voltage reference inside U4101 trimmed to -40.5
volts +/- .5 volts. The error amplifier tries to make the voltage on pin 1 of U4101
equal to the reference voltage. If the load on the secondaries increases and the
voltage drops, the voltage developed at pin 7 of T4101 would decrease (less
negative). This would allow the FET to stay on longer increasing the output
voltage. In this way, the IC is able to hold the output of the supply constant with
varying line voltages and loads.

If an excessive load is placed on the power supply outputs, the on time of the FET
will increase. This will result in more current through the FET and the source
resistor R4124. The voltage drop will be proportional to the current. This voltage
will charge C4124 and at some point turn on the OCP circuitry in U4101 causing
the FET to turn off. The value of C4124 is critical the OCP trip point.

The network composed of C4122, C4128, R4126 and CR4112 is a snubber
network used to reduce the high voltage spike developed when the FET turns off.
C4103 and R4105 are part of a compensation network that stabilize the supply
from parasitic oscillations. R4129 is an ESD (Electrostatic Discharge) protection
resistor for the gate of the FET inside U4101. R4122 and CR4109 help stabilize
the OCP circuit against line voltage variations. Ferrite beads in the circuit are for
RFI (Radio Frequency Interference) emission reduction. C4107, L4102 and
C4105 form a filter network to reduce the ripple in the regulated B+ and reduce
high frequency switching noise.

Troubleshooting

1. Measure the voltage on pin 1 of U4101. It should be -40.5 volts +/- 0.50 volts.
Ifitis correct, the IC is probably working. Ifitisnotcorrect, there is most likely
an abnormal load on the power supply. As the output loads increase above the
design ratings, the output voltages and the oscillation frequency will drop. If
the loads are high enough, the frequency of the power supply will be in the
audiblerange. Ifthere is a short on the secondary of T4101, the supply will shut
down until the short is removed. Under normal conditions, a short on the
secondary will not damage the supply. Under no load conditions, the regulated
B+ will rise and the supply will go into a burst mode where there is a series of
burst pulses.
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Figure 4, CTC176/177 Power Supply

Note: Itis not recommended running the supply with no load. The output
filter capacitors may be stressed by over-voltage.

Ifpin 1 0f U4101 is shorted, the regulated 140 volt B+ will be low, approximately
30 volts. If pin 1 is open, the regulated 140 volt B+ will rise to over 200 volts.

. If F4001 blows, U4101 is most likely shorted.

If regulated B+ is too low, suspect an excessive output load, defective T4101
or a shorted C4127.

If regulated B+ is too high, suspect a no-load condition on the secondary of
T4101 or an open in the feedback path to pin 1 on U4101.

Note: Itisnormal for the 140 volt supply to rise 4 or 5 volts in the standby mode.

If the supply will not oscillate, suspect a defective U4101, T4101, R4104,
R4125 or C4123.

For poor regulation, suspect a defective T4101, U4101, C4103 or R4105.
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Power Supply

The power supply in the CTCI175 is a simple series pass regulator with
microprocessor controllability. 150 volts raw B+ is applied to the collector of
Q4150, an integrated darlington regulator. R4155 passes a portion of the total
current around Q4150 to minimize current dissipation in the transistor. The output
of the regulator is filtered by C4153.

The feedback loop for the supply begins with a voltage divider made up of R4157
and R4158. The divider feeds the input of a comparator at pin 30 of U1001. A
PWM (pulse width modulated) output from pin 28 of U1001 feeds Q4153
inverting the control voltage to the base of Q4151. Q4151 controls the base bias
0f Q4150. As aload increases on the 140B+ supply, the voltage to pin 30 drops,
causing the PWM output from pin 28 of U1001 to increase, forward biasing Q4153
harder. This in turn reduces the base bias to Q4151 increasing the forward bias on
Q4150, increasing the B+ output of the power supply.

The PWM circuit inside U1001 is also affected by beam current via the size
compensation input pin 16 which is also used in the vertical circuit to minimize
raster blooming (see vertical circuit). This helps stabilize the linear regulator
during heavy beam current transitions. As beam current increases, regulator
output decreases.
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Figure 5, CTC175 Power Supply
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Troubleshooting

DIG IT

L X XoJe]

T E c HNote: A shorted horizontal output, Q4401, will most likely cause Q4150 to

TIP

Standby The standby supplies provide a Standby 12 volt supply, two Standby 5 volt
supplies and one 5.6 volt reference supply. Approximately 20 volts, from the
switching supply on the CTC176/177 or the standby bridge rectifier on the
CTC175,isapplied to pin 1 0of U4102, a three-legged 12 volt regulator. The output
on pin 3 serves as the 12 volt standby supply. The 12 volt supply is also applied
to the cathode of CR4104, a 5.6 volt zener diode, that sets up the base bias for
Q4103 and Q4105. A portion of the 12 volts is sent to the collectors of the same
transistors for the voltage source. The voltage drop across of the base emitter

Supplies

DIG IT

0000

Failures of the linear regulator can be difficult to detect if the AC line voltage is
constant. Using a variac to check proper regulation is the best approach. If the

regulator circuit is suspected of being defective, perform the following steps:

1. Apply 105 to 130 VAC to the TV and check the 140 B+ output. If the B+ is
not 140 volts, enter the service alignments and attempt to raise and lower the
B+ with the digital “B+ Trim” adjustment (parameter #18). If the adjustment
has no effect, go to the next step. If the 140 B+ can be set, the circuit is most

likely functioning correctly.

2. Monitor the collector voltages on Q4153 and Q4151. The voltages should
increase and decrease inversely as the B+ trim adjustment is performed. Ifthis
is not the case, suspect Q4153 or Q4151. If the voltage varies with the

alignment, but the B+ does not change, suspect a defective Q4150.

short. Always check Q4150 after replacing a defective Q4401.

junction of the transistors produces the 5 volt supplies on their emitters.
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Figure 6, Standby Supplies

Troubleshooting
1. Check the 12 volt supply on pin three of U4102.

2. Check the 5.6 volt reference on the cathode of CR4104.

3. Check the 5 volt standby 1 and 2 supplies on the emitter of Q4105 and Q4103

respectively.
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The CTC177 chassisfamily isadigitally controlled television receiver. The system
control circuit governs the entire televison. The control circuits are not only
responsible for turning the set on and off, but also for aligning the different circuits
such as deflection and signal. Adjustments once made by adjusting a potentiometer
or coil are now performed by reading and writing data to the EEPROM (Electrically
Erasable Programmable Read Only Memory) using an on-screen menu and the
television’s remote control.

A newly developed television processing IC, caled the T-Chip (Thomson Chip),
exchanges information with the system control microprocessor over the seria data
bus. Thiscommunication is carried out over athree wire bus utilizing the new T-Bus
(Thomson Bus) protocol. The T-Chip implements a new level of integration by
housing more circuitry than ever before, and reducing the number of external
peripheral components.

The system control microprocessor can decode Line 21 closed caption information
and display the text on the screen. When implemented, the customer will be able to
selectively view the text on closed captioned encoded programs.

System
Control
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Figure 7, System Control Block Diagram
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Reset Circuit

Thereset circuit startsthemicroprocessor at aknown placeinitsprogram. U3101 reset
iIsan active low to pin 1. When AC power isfirst applied, the reset circuit goes high
after approximately 55msec. This allows the crystal oscillator time to come up and
stabilize before allowing the microprocessor to run. Thereset circuit also monitorsthe
condition of the 12 volt standby supply. If the 12 volt standby supply drops below 10
volts, the reset circuit activates and puts the microprocessor in alow power mode.
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Qs 103
s 3128
C3124 —— I:H;.' Wy
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" L2101 I
1 AP 1
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Figure 8, Reset Circuit

A stable 5.6 volt reference is applied to the emitter of Q3102. The 12 volt standby
supply isdivided by R3132 and R3133 so approximately 6 voltsis applied to the base
of Q3102. Thecollector of Q3102 istiedtothebase of Q3101. Thecollector of Q3101
isconnected to the 5 volt standby supply and to thereset pin 1 of U3101. Under normal
operating conditions, the voltage on the base of Q3102 is at 6 volts which is high
enough to keep Q3102 off. If the 12 volt standby supply dropsfar enoughto alow the
voltageonthe base of Q3102 to dropto 5volts, Q3102 will turn on. When Q3102 turns
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on, Q3101 will also turn on and disablethe 5 volt reset line to ground initiating areset
to U3101. Q3101 also disables the crystal oscillator by grounding it through R3139
and CR3101. Thisplacesthemicroprocessor inalow power modeto maintainthenon-
volatile memory.

120v — \/

120VAC
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12v —

5V = fem
2V STBY

5V STBY #1

5V —

RESET

----.--I.-------

(ACTIVE =0) —_— ‘«— 55 mMSEC APPROX.

Figure 9, Reset Circuit Timing
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Data

Communications

Five IC’ s make up the system control circuit: U3101, main microprocessor; U1001,
T-Chip; U2901, D-PIPmicroprocessor; U3201, EEPROM; and U7401, tuner PLL (Phase
Lock Loop). These IC's communicate with U3101 via seria datalines. The format
used to communicate is called “bus protocol.” Three bus protocols are used in this
system: IM Bus, I°C Bus and the T-Bus. Whileit is not necessary for the technician
to completely understand the individual protocols for troubleshooting the system
control circuits, knowing what type of information is exchanged and what |C pinsare
involved will make troubleshooting more efficient and effective. All circuitsin the
CTC177 chassisfamily interfacewith the system control circuitin oneform or another.
It isimportant to decide whether the circuit itself is at fault or if the system control
circuit is the problem.
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Figure 10, System Control Circuit (repeated)
IM Bus

The IM Bus is a three wire bus U3101 uses to communicate with the D-PIP
microprocessor. Pins 15, 16 and 12 on U3101 are the IM Bus Data, Clock and PIP
Enable lines. These are connected to pins 20, 21 and 22 respectively on U2901, the
D-PIP microprocessor. When the PIP Enable line goeslow, eight bits of address data
synchronized to clock transitions are sent. Next, the Enable line goes high followed
by eight bitsof “Write” or “ Read” information. The Enablelinethen momentarily goes
low to signal the end of thetransaction. Because the PIP Enableline and data protocol
are unique to the PIP microprocessor, other devicesthat share the dataand clock lines
are unaffected by communications between U3101 and U2901.
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[2C Bus

Thel2C Busisatwo wire bus U3101 usesto communicate with thetuner PLL, U7401
and EEPROM, U3201. Pins15 and 16 of U3101 are the clock and datalines for the
I2C Bus. Noticethisisreversed compared to the IM Bus. These pins are connected
to pins 6 and 5 of U3201 and pins 5 and 4 of U7401 respectively. Datatransfers are
signaled when the dataline goesLOW whiletheclock isHI. Eight bitsof addressdata
followed by an acknowledge bit are sent. Next, eight bits of Read/Write datafollowed
by an acknowledge bit are sent. Because the data protocols are unique and the enable
lines are not used, only 12C Bus devices respond to 12C Bus commands.

T-Bus

The T-Bus protocol is athree wire bus enabling U3101 to communicate with U1001.
This bi-directional bus allows the microprocessor to control the operations within
U1001 and alows U1001 to report operation status back.
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Figure 11, Bus Protocols
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Two distinct sections of a T-Bus transaction are called Read and Write. During the
Write portion, the microprocessor drives the DATA line to send new register
information to U1001. During the Read portion, U1001 drives the DATA line to
transfer status information to the microprocessor, U3101.

TheWrite portion of thetransactionis 16 bitslong consisting of an1C Address (4 bits),
Subaddress (5 bits) and Data field (7 bits). The Address identifies U1001. The
Subaddress indicates the register inside U1001 and the Data is the value of the
information being sent to U1001 by U3101. The Write portion of the transaction
begins when U3101 pullsthe ENABLE linelow. Oncethe ENABLE lineislow, the
microprocessor must drive the DATA line one bit at a time while toggling the clock
line. U1001 accepts data on the rising edge of the clock pulse.
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Figure 12, Bus Protocols (repeated)

After the Write portion of the transaction is completed, the Read portion begins. The
Read portionistheanswer back to U3101 from U1001. Ittoois16 bitslong consisting
of Acknowledge (4 bits), Status (4 bits) and Data (8 bits). The Acknowledge bitslet
U3101 know itdidinfact accessU1001. The Status bits SO through S3inform U3101
of operating conditions in U1001:
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S0 - Power-ON-Reset (POR)

S1 - X-ray Protection Fault (XRP)

S2 - Horizontal Lock Detector

S3 - Delayed Transfer Complete (BID)

The last 8 bits of the Read portion contain the Digital AFT information from the IF.
This information is only looked at during channel change.

POR (Power-ON-Reset)

U1001 hasastandby power monitor called POR. Thiscircuit detectswhen the Standby
Vcc has dropped below approximately 6 volts and shuts the IC off by stopping both
the PWM and horizontal outputs. The output of the POR circuit isavailableto U3101
as one hit every T-Bus transaction.

The POR circuit output is latched and reset on the OFF to ON transition of the ON/
OFF bit. Thismeanswhenthe TV is ON and a standby transient occurs that triggers
the POR circuit, itisnecessary to send an OFF command followed by an ON command
to get the set started again. If the Standby Vccis till too low when an ON command
isreceived, the IC will stay in the OFF mode requiring the process to be repeated.

XRP

The XRP bit in the status portion of the T-Bus transaction informs U3101 if an XRP
condition has occurred. When the XRP input is above the reference vaue, the
comparator’ s output will turn the TV off by stopping both the PWM and Horizontal
outputs.

The XRPhitislatched internally and getsreset at the ON to OFF transition of the ON/
OFF bit. Thismeansto restart the TV after an XRP trip, the microprocessor must first
send an OFF command followed by an ON command.

When the ON/OFF bit isin the OFF state, the XRP latch is disabled internally. This
meansfor U3101 to read thevalid state of the XRP detector, it isnecessary for the ON/
OFF hit to be in the ON state.

Horizontal Lock Detector

This detector compares the position of the flyback pulse with the sync of the selected
video source. Thisoutputisavailabletothemicroprocessor asabit onthe Read portion
of every T-Bustransaction. While this detector can be used to detect the presence of
an active channel, it is not used for tuning. A separate sync pulse input is applied to
pin 39 of U3101 for that purpose.

The horizontal lock detector isused for detecting whether or not an activevideo source
isconnected to thecompositeor s-video input jacks. When s-video or compositevideo
isselected, U3101 selectsthe video source and looks at the horizontal lock bit. 1f lock
is detected, the source appears on the screen. If no lock is detected, U3101 displays
“UNUSABLE SIGNAL” on the screen.
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Power-On

Sequence

The horizonta lock bit aso informs U3101 whether or not to select s-video or
composite video. When “00” is entered to select a video source, U3101 first selects
s-video and checks for alock. If no lock occurs, composite video is selected.

Delayed Transfer Mode (BID)
Thishitisused in transferring of datato the T-Chip registers. It iscurrently not used.

U3101 does not have a single on/off control pin to turn the television on or off asin
previous chassis. The T-Chip is controlled entirely viathe serial bus. Power on/off
commands are accomplished by U3101 telling U1001 to turn on horizontal drive by
means of adatacommand. U1001 containsits own standby 7.6 volt regulator to keep
datacommunications alive and the horizontal drive stage operative whilethe set is off
(Standby Mode). When the On command is received and horizontal drive is
established, run supplies come up and biastherest of U1001’ scircuits bringing the set
into the full on mode. An Off command from U3101 will cause horizontal drive to
cease resulting in the scan derived supplies turning off. This removes power to the
other circuits associated with U1001, placing the set in the standby mode.
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Figure 13, System Control Circuit (repeated)
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U3201 isthe Electrically Erasable Programmable Read-Only Memory and usesthe J3201 -
12CBusDATA and CL OCK linestocommunicatewithU3101. It providesnon-volatile EEPROM
memory for storing the following:

* Channel Scan List

* Customer Features
* Chassis Alignments
* CRT Alignments

* DPIP Alignments

* Tuner Alignments

* Channel Labels

If for any reason the EEPROM is replaced, the televison will have to be
completely realigned to storethe correct alignment datain thenew chip. For
this reason, it is important not to change U3201 unless it is absolutely
necessary.

TECH
TIP

The keyboard interface is very similar to those used in the past. An important Keyboard
differenceisonly onekey driveline, KD1, isused. POWER, VOL. UPandVOL. DN.
aredrivenby KD1. Whenoneof thesebuttonsispressed, KD1 pul sesthecorresponding
senselinelow. U3101 detects which button has been pressed by monitoring the sense
linesfor the KD1 pulse. The other three switches pull KS1, KS2 and KS3 to ground.
When U3101 seesaconstant LO instead of aHI to LO pulse, it knows one of the other
threebuttonshas been pressed and will initiatethe appropriate function based onwhich
sense lineis pulled low.

Interface

Infrared remote signals are amplified by IR3401 and appear at U3101 pin3as5Vpp
data pulses. When no IR isreceived, the DC level at U3101 pin 3is5 volts. IR3401
is powered by the 5 volt standby supply.
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GRN OSD c2709 1
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Figure 14, Non-Closed Caption, Early Production OSD Circuit

TwoOSD circuitsareusedinthe CTC177 chassisfamily. Early productiontelevisons On Screen
that do not support a closed caption decoder have acyan OSD. Later productionsets Display
that include a closed caption decoder have a full color OSD.
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Closed
Caption

Early production setswith acyan display use only one OSD line out of U3101 to drive
thegreen and blue OSD input on U1001. The OSD isproduced in U3101 and isoutput
frompin 18. Q2701 buffersthe signal and capacitively couplesit to the green and blue
input on U1001 pins41 and 42. Greenand bluearedriven equally resultinginthecyan
display.

Later production sets that support closed caption decoders use red, green and blue
outputs from U3101 (pins 19, 18 and 17) to drive the red, green and blue OSD inputs
on U1001 (pins40, 41 and 42) producing afull color OSD. Q2702, Q2701 and Q2703
buffer the red, green and blue signals and capacitively couple them to pins 40, 41 and
42 of U1001 respectfully.

Horizontal and vertical sync are input to pins 24 and 25 of U3101 and are used to
control the position of the OSD on the screen.
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Figure 15, Closed Caption OSD Circuit

U3101 contains a closed caption decoder that interprets the closed caption data sent
online 21 of thefirst field in each frame of video. Setsthat support the closed caption
feature, video isinput to pin 13 of U3101. The closed caption signal begins with a
seven cycle burst of pulsesto synchronize the decoder’ s data clock. Thisisfollowed
by astart bit followed by two eight-bit words consisting of seven bits of datafollowed
by aparity bit for error correction. Sincetwo charactersare sent on line 21 of thefirst
field of each frame, thereareatotal of 60 charactersper second. Thisformat sendstwo
data channels called C1 and C2 (caption channel 1 and caption channel 2). Channel
1 isused for the main captioning text while channel 2 is used for aternate text, such
as a second language or abbreviated captioning for children or ow readers. C1 and
C2 are selectable from the menu; however, the TV will default to C1 each timethe TV
is unplugged for prolonged periods of time.
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All closed caption processingisperformedinside U3101. Horizontal and vertical sync
at pins 24 and 25 of U3101 are also used by the closed caption decoder.
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e Figure 16, Line 21 Closed Caption Sgnal
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The servicemenu provides amethod for instrument alignment and setup. Thismode Service
isaccessed by pressing two combinations of buttonson thefront panel keyboard. With Menu
the instrument on, press and hold the menu button and then simultaneoudly press the

power button. While continuing to hold the menu button, rel ease the power button and

then pressthe volume + button. Theinstrument should immediately display aoneline

menu on the screen:

PARAMETER

VALUE
CéchT.ffﬁ.hEEA CONTROLLED
BY VOLUME +/-

Ve

P 00 VvV 00

Figure 16, Service Menu

The decimal value on the left is the parameter number and the decimal value on the
right is the current value of that parameter. Channel up and down increment and
decrement the parameter number. Volume + / - adjust the current value of that
parameter. Three parameters are used for security purposes to protect the factory
alignments from being modified by the customer. The first security parameter, 00,
requires a specific value to be selected with the volume +/- buttons before other
parametersmay be selected. 1f channel up/down ispressed without the correct security
pass-number set, the service mode is exited. There are three main groups of
parameters. instrument parameters, chassis parameters, and tuner parameters. The
chassis and tuner parameters are each preceded by a security pass-number parameter
to make changes very deliberate.
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Most of the instrument and chassis parameters correspond to individual (unpacked)
register fieldsin the T-chip. When these parameters are modified, the T-chip and the
corresponding EEPROM location is updated.

The Menu button may be used to enable the vertical collapse setup line - it functions
asatoggle. This setup line has the following characteristics:

° S-video source is automatically selected (make sure no signal is
connected to the S-video input)

° Contrast is set to minimum
° Brightnessis set to 7.5 IRE
° Vertical kill enabled

When the setup line is toggled off, the characteristics modified above return to their
prior settings except contrast which is set to the factory default. Changing to another
parameter (with channel up/down) also toggles off the setup line.

The tuner parameters correspond to the three alignments for each of 19 channels for
atotal of 57 parameters. When these parameters are modified, the tuner D/A and the
EEPROM areupdated. Notethat you must manually select the proper channel for each
tuner alignment. These adjustments may be made from the front panel aswell asthe
remote. The digit entry buttons (on the remote) allow tuning to any channel in this
mode. Pressing the power on, off, or power toggle buttons exits this service mode.
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Alignment

Parameters

SERVICE MENU CHART

Parameter #

Parameter Name

Value Range

Comment:

Chan to Vol to
Change adjust
00 Pass No. for Serv. adjust %ust set to May not advance until value set
Service Adjustment Parameters
01 Horiz. Freq. 00-31 sync is killed
02 Horiz. Phase 00-15
03 EW DC (width) 00-15 27" only
04 EW Amplitude 00-07 27" only
05 Vertical DC 00-15
06 Vertical size 00-31
07 Red Bias 00-127 press Menu button for setup line
08 Green Bias 00-127 press Menu button for setup line
09 Blue Bias 00-127 press Menu button for setup line
10 Red Drive 00-63 press Menu button for setup line
11 Green Drive 00-63 press Menu button for setup line
12 Blue Drive 00-63 press Menu button for setup line
13 Security pass no. for chassis align Must set to may not advance to higher param.
parameters 77 until value set
Chassis Alignment Parameters
14 PLL Tuning 00-63
15 4.5 MHz Trap 00-07
16 Video Level 00-07
17 FM Level 00-15
18 B+ Trim 00-15 CTC175 only
19 RF AGC Chan 6 00-31 Man. tune chan 6
20 RF AGC Band 1 00-31 Man. tune Band O channel 17
21 RF AGC Band 2 00-31 Man. tune Band 2 Channel 50
22 RF AGC Band 3 00-31 Man. tune Band 3 Channel 125
23 D-PIP Chroma
24 D-PIP tint
25 D-PIP bright
26 D-PIP contrast
27 Factory tint 00-63
28 Security pass No. for tuner align. Must set to May not advance to higher param.
[ 78 until val. is set




24 System Control

VCR-Used as signal source for tuner service modulator. The entire electronic tuner alignment procedure,

DVM-Digital volt meter. once started, must be completed in it’s entirety.
Electronic Tuner Alignment is performed with
top & bottom tuner covers in place with bottom
cover soldered.

External DC Power Supply-Voltage source to power ser-
vice modulator.

Electronic Tuner Alignment Parameters

Parameter # Parameter Name Value Parameter # Parameter Name Value
Chan to Range Chan to Range
Change Vol to Change Vol to
adjust adjust

100 Ch. 2 secondary 00-63 128 Ch. 50 primary 00-63
101 Ch. 2 primary 00-63 129 Ch. 50 single 00-63
102 Ch. 2 single 00-63 130 Ch. 51 secondary 00-63
103 Ch. 6 secondary 00-63 131 Ch. 51 primary 00-63
104 Ch. 6 primary 00-63 132 Ch. 51 single 00-63
105 Ch. 6 single 00-63 133 Ch. 57 secondary 00-63
106 Ch. 14 secondary 00-63 134 Ch. 57 primary 00-63
107 Ch. 14 primary 00-63 135 Ch. 57 single 00-63
108 Ch. 14 single 00-63 136 Ch. 63 secondary 00-63
109 Ch. 17 secondary 00-63 137 Ch. 63 primary 00-63
110 Ch. 17 primary 00-63 138 Ch. 63 single 00-63
111 Ch. 17 single 00-63 139 Ch. 76 secondary 00-63
112 Ch. 18 secondary 00-63 140 Ch. 76 primary 00-63
113 Ch. 18 primary 00-63 141 Ch. 76 single 00-63
114 Ch. 18 single 00-63 142 Ch. 83 secondary 00-63
115 Ch. 13 secondary 00-63 143 Ch. 83 primary 00-63
116 Ch. 13 primary 00-63 144 Ch. 83 single 00-63
117 Ch. 13 single 00-63 145 Ch. 93 secondary 00-63
118 Ch. 34 secondary 00-63 146 Ch. 93 primary 00-63
119 Ch. 34 primary 00-63 147 Ch. 93 single 00-63
120 Ch. 34 single 00-63 148 Ch. 110 secondary 00-63
121 Ch. 37 secondary 00-63 149 Ch. 110 primary 00-63
122 Ch. 37 primary 00-63 150 Ch. 110 single 00-63
123 Ch. 37 single 00-63 151 Ch. 117 secondary 00-63
124 Ch. 48 secondary 00-63 152 Ch. 117 primary 00-63
125 Ch. 48 primary 00-63 153 Ch. 117 single 00-63
126 Ch. 48 single 00-63 154 Ch. 125 secondary 00-63
127 Ch. 50 secondary 00-63 155 Ch. 125 primary 00-63
156 Ch. 125 single 00-63
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The system control circuit controls every function of the TV. A failureinthiscircuit System Control
will causetheentire TV tomalfunction. BecauseU3101 and U1001 aresointerrelated, Troubleshooting
thereisalot of overlappingintroubleshooting procedures. A failureof U3101, U1001,
U3201, U2901 or U7401 can make the televison completely inoperative. It is
important to follow a systematic isolation approach to localize the problem. Because
U3101turnsthe TV ONviaaseria databuscommandto U1001, afailureinthesystem
control circuit can result ina DEAD SET condition.
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Figure 17, System Control Circuit (repeated)

Dead Set
1. Make sure the standby power supplies are working. (12, 7.6 & 5)

2. Check for horizontal drive pulses out of pin 24 of U1001 when the power button
ispressed. If the pulsesarethere even momentarily, system control isworking and
the problemisin the deflection circuits. If the pulsesdo not appear, check the 7.6
volt standby voltage on pin 22 of U1001. If the supply isnot present on pin 22,
unsolder the pin and see if the supply comes up on the pad. If it does, U1001 is
defective. If it does not, trace the supply back to its source. If 7.6 voltsis present
on U1001 pin 22 in circuit, go to the next step.
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TECH
TIP

TECH
TIP

. Check for standby 5 volts on pin 20 of U3101. If it is missing, check the power

supply. If present, go to the next step.

. Check thereset pin 1 of U3101 for 5volts. If itislow or missing, check the reset

circuit. If itis, go to the next step.

. Check pins41 and 42 of U3101 for a5 Vpp oscillator. If thesignal isnot 5Vpp,

check Y3101 and its peripheral components. If the signal is completely absent,
suspect U3101 or Y3101. If the4 MHz signal is present, go to the next step.

. Monitor pins 14, 15 and 16 of U3101. There should be no data activity in the

standby mode. Whenthe power buttonispressed, 5V pp data pul sesshould appear.
If no pulses appear when the power button is pressed, unsolder pins 20, 21 and 22
of U2901 and pins4 and 5 of U7401. Now re-check U3101 pins 14, 15 and 16. If
data activity returns, suspect adefect in U2901’sor U7401  scircuit areas. If data
activity does not return, go to the next step.

. Unsolder pins 14, 15 and 16 on U3101 and check for constant 5 Vpp data pulses

in the standby mode on those pins.

Note: When U3101 isinitialized, it checksto seeif U3201 is present. Under
normal conditions, it immediately findsU3201 and ceasesdata activity . With
the enable, data and clock lines disconnected, U3101 continues to send out
data activity looking for U3201. This is normal and indicates U3101 is
working.

If no data activity isseen on U3101 pins 14, 15 and 16 with the pins out of circuit,
U3101 isprobably defective. If dataactivity is present, reconnect the pinsand go
to the next step.

. Having confirmed data activity on pins 14, 15 and 16 of U3101 out of circuit,

disconnect pins5 and 6 of U3201. Check for data activity in the standby mode on
the circuit board foil side of U3201 pins5and 6. If data activity is present on the
foil pads for those pins with the IC out of circuit, U3201 is defective.

Do not throw away the original U3201 until the problem is absolutely
confirmed. If U3201 turnsout not to bethe problem, puttingtheold I C back
in will prevent a complete chassis alignment from having to be performed.

If no data activity is seen on the circuit board with U3201 out of circuit, connect
the IC and go to the next step.

. Unsolder pins52, 53 and 54 on U1001. Check to seeif the data pulses are present

onthefoil that leadsto the pins. If data pul sesare present on the circuit board foil,
U1001 ismost likely defective. If no data pulses appear on circuit board foil side
of U1001 pins 52, 53 and 54, suspect an open connection or resistor, or possibly
aleaky capacitor on the data bus.
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10. Once the problem is isolated and repaired, do not forget to re-connect U2901,
U7401 and any other partsthat may have been unsol dered during troubleshooting.
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Figure 18, System Control Circuit (Repeated)



28 Horizontal Deflection

Horizontal
Deflection

BAND/ | sTBY |—|
GAP 1221

The horizontal deflection circuitry is responsible for generating a current ramp
through the horizontal windings of the yoke to deflect the electron beam from left
to right. In addition, the horizontal output circuitry generates the high voltage
necessary to bias the CRT.

U1001 (T-Chip) performslow level horizontal processing. Thefunctionsperformed
in U1001 arevery similar to previous chassis such asthe CTC149. Thedifference
is the functions are controlled via the serial data bus. The horizontal processing
circuits contained in U1001 are:

* Horizontal Automatic Frequency Control (AFC)
* Horizontal Automatic Phase Control (APC)

* Horizontal Drive

e East West (EW) Pincushion Correction

* X-ray Protection

» Horizontal Vcc Standby Regulator

T4301
HORIZONTAL

Q4301
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Q4302 C4310  DRIVER
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<
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CR4115
91V ? R4102 %

+12V
STBY

Figure 19, Horizontal Drive Circuit

Thehorizontal driveand output circuitsare conventional indesign. Thehorizontal
drive section of U1001 is similar to the CTC149. The output at pin 24 isan open
collector that islow (on) when horizontal driveison. The pulsewidthisadjustable
from 32usec to 36usec via serial bus commands to T-Chip register H. Duty
(Horizontal Duty). Thisis set at the factory and is not adjustable in the field.

Q4302 is the horizontal drive buffer that capacitively couples the drive signal to
the horizontal driver Q4301. Q4301 drives the primary of T4301, the horizontal
drive transformer, to provide the current step-up needed to produce about 1 amp
of base drive to the horizontal output transistor, Q4401.
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Figure 20, 20" and 25" Horizontal Output Circuit

In 25" and smaller sets, Q4401 is an integrated transi stor/damper diode package.
27" and larger sets have a separate output transistor and damper diode which are
utilized to allow the use of a diode modulator for pincushion correction. The
transistors are NOT interchangeable. The collector of Q4401 is connected to pin
2 of T4401,thelHVT. The 140 volt B+ isinput on pin 3 and the horizontal yoke
isconnected to pin 1 of T4401. The switching action of Q4401 will causetheyoke
and retrace capacitor, C4402, to resonate creating a 1000 Vpp retrace pulse. The
retrace pulse induces a voltage in the secondary of the IHVT to create the high
voltage and scan derived power supplies. Theelectron beamis scanned acrossthe
screen by the resulting current sawtooth through the yoke.
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Figure 21, 27" and 31" Horizontal Output Circuit
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Horizontal AFC The purpose of the AFC and APC is to maintain proper synchronization between
and APC horizontal scan and the incoming sync signal. The T-Chip employs a“two-loop”
approach to accomplish thistask. Thefirst loop isthe AFC and second loop isthe
APC. The AFC phase locksthe horizontal oscillator to the incoming sync signal.
The APC locks the phase of the horizontal output to the phase of the horizontal
oscillator. Thistype of frequency control system is similar to the one used in the
CTC149 andissuperior to the singleloop system seeninthe CTC159 and CTC169
family of chassis. This system is superior because it is adjustable for good noise
immunity in the presence of noisy signals and can track rapid phase changes in
signalsfrom VCR’s. There is a one bit register in the T-Chip that is adjusted to
obtain optimum performance. The register is called AFC Gain. This register is
adjusted at the factory and cannot be aligned in the field. The external circuit at
pin 23 of U1001 is the loop filter for the phase lock loop (PLL) and is used to
optimize the frequency response of the AFC loop.

The APC loop is used to track out the phase errors due to variable delays in the
horizontal driver and output circuit. The APC has atwo bit register (APC Gain)
that controls the gain of the APC loop. APC Gain like AFC Gain is pre-set at the
factory and cannot be adjusted by the service technician. Thereference signal for
thisloop is aflyback pulse applied to an RC network and input to U1001 pin 25.

U1001 TP4405

BAND/ R4134 F
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Figure 22, Horizontal APC/AFC and XRP Circuit



Horizontal Deflection 31

Although AFC and APC Gain are fixed adjustments at the factory, two horizontal Horizontal
alignments are accessible to the service technician: Alignments

* Horizontal Frequency
* Horizontal Phase

U1001 hasafive bit register to adjust the free-running frequency of the horizontal
oscillator. Thisisnot unlike the coil adjustments performed on previous chassis.
The oscillator is completely contained within the T-Chip with no external coilsto
adjust. The adjustment is made over the serial data bus viathe service menu. See
the section on system control in this publication or consult the service data on
using the service menu.

Horizontal Frequency Adjustment
1. Set service menu to alignment #01.

2. Adjust value range for stable or slowly moving horizontal lines.

Note: Be careful not to adjust the horizontal frequency too low or the set can
go into XRP shutdown. If this happens, the set will not turn back on to TECH
facilitate changing the value high to prevent shutdown. TiP

The technician can re-start the TV after an alignment induced shutdown intwo Shutdown
ways. One stepisto replace the U3201, the EEPROM, with anew IC that hasthe Recovery
nominal values loaded. This means of course the entire chassis, including the

tuner, will have to be re-aligned. The other step is to temporarily add additional

capacitance across the retrace capacitor, C4402, to de-tune the circuit. This will TECH
lower the high voltage allowing the set to stay on while the horizontal oscillator TIP
frequency alignment is changed.

Some precautions in adding capacitance must be followed in order to prevent
damage to the horizontal circuit. The 20" versions will require an extra 1000 to
1500 pf, while the 25" versions will require a bit more, approximately 3000 pf.
Both of these versions have pin free yokes so double the capacitance will not be
dangerous (parallel an identical C4402 acrossthe oneinthecircuit - stock number
214751). Theversionswith diode modulator pin correction (27" and the 31") are
alittle trickier. These sets have a balance between the resonant frequency of the
horizontal scan circuits and the EW pin output circuit. If thisbalanceisdisturbed
too much, damage to one of the damper diodes can occur. Thisdamageisaways
proceeded by a significant reduction in horizontal scan and usually takes a long
time to occur so care can be taken to avoid problems. It isbest to keep additional
capacitance under 2000 pf. if possible. It may be necessary to add additional
capacitance across the pin retrace capacitor, C4407, to maintain the balance. A
rule of thumb is, “add four times as much capacity to C4407 as you add to the
retrace cap.” Capacitorsused must have a working voltage of at least 1.6 kV.
Any additional capacitors must be removed once the horizontal frequency
has been adjusted.
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Troubleshooting

TECH
TIP

DIGITAL

U1001 also has a four bit register to control sync to flyback phase. This is
accessible to the servicer through the service menu and is used to center the video
on the CRT.

Horizontal Phase

1. Set service menu to alignment #02.

2. Adjust value range to center picture left to right.

Dead Set

A failure in the horizontal circuitry will most likely cause a dead set symptom.

1.

Check the collector of Q4401 for +140 volts. If missing, check for a shorted
Q4401 and troubleshoot the power supply. |If present, go to the next step.

Note: On the CTC175 chassiswith a series pass regulator power supply,
if the horizontal output transistor isshorted, check for a 7shorted Q4150
inthepower supply. Itislikely ashorted horizontal output transistor will
take out the regulator.

Check for 7.6 volts on pin 22 of U1001. If it is not there, check the 12 volt
standby supply. If it isthere go to the next step.

Check pin 24 of U1001 for horizontal drive pulses when the power button is
pressed. If no pulses are seen, see dead set troubleshooting in the “ System
Control section of this publication. If they are present, go to the next step.

Check for horizontal drive pulses on the emitter of Q4302 and the collector of
Q4301. If they are missing, check the corresponding stages. If they are there,
go to the next step.

Check thedriveto signal to the base of the horizontal output transistor, Q4401.
If itispresent, suspect adefective Q4401. If itisnot, suspect adefective T4301

No Horizontal Sync

1.

Check to see if the horizontal frequency alignment in the service menu will
correct the problem. Make note of the original alignment parameter so it can
be returned if aligning does not correct the problem.

Make sure the problem is a horizontal sync problem by comparing the
horizontal drive signal to incoming video sync (one complete horizontal drive
cycle begins and ends with the horizontal sync in the video).

Check for the APC feedback signal to pin 25 of U1001. If missing, traceit back
to T4401, the IHVT. If the signal is present at pin 25, go to the next step.

Check the APC filter voltage on pin 23 of U1001 with service data. If it is
incorrect, suspect the components off pin 23.
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The electron beam scanning the face of the CRT must travel further to thecorners  pjncushion
than it doesto the edges. If not corrected, the picture would have an hourglass Correction
shape called pincushion distortion. The pincushion correction circuit modulates

the horizontal yoke current at a vertical rate to correct the distortion. The

pincushion correction circuit is used in 27" and larger instruments. Sets with

CRT’ssmaller than 27" use the horizontal linearity coil and a pin corrected yoke.

U1001 produces a vertical rate parabola at pin 19 that drives the pincushion
correction circuitry. Thisoutput hasbuscontrolled DC and AC componentswhich
arealigned over the serial bus. The DC register iscontrolled by afour bit register,
E-W DC. Thisisused to align raster width. The AC component is controlled by
a three bit register, E-W Amplitude. This controls the amount of pin or barrel
distortion in the raster.
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Figure 23, Pincushion Correction Circuit

The vertical parabola from pin 19 of U1001 is combined with afilament pulse at
pin 2 of U4851. The DC reference for theinverting input on pin 3 of U4851 isset
to approximately 3.5 volts by the divider composed of R4854 and R4865. U4851
turns on Q4851 at the horizontal rate while the amplitude of the signal is
modulated at the vertical rate. C4851 isconnected to thelow side of the horizontal
yoke . When Q4851 is on, current is pulled from the horizontal yoke, through
L4853 to ground through the collector-emitter junction of Q4851. Thislowersthe
voltage on C4851 increasing the current flow through the horizontal yoke.
Increased current flow through the yoke will cause the raster to be wider. Inthis
way, the current through theyokeismodul ated to correct for pincushion distortion.

When Q4851 turns off, the energy stored in L4853 is released. This voltage is
dumped to the 26 volt supply when it is high enough to forward bias CR4851
(approximately 26.6 volts). This prevents excessive voltage from damaging
Q4851.
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TECH
TIP

Pincushion
Alignments

Troubleshooting

DIGITAL

@800

X-ray Protection

Troubleshooting

Note: Malfunctionsin the pincushion circuit can makethe 26 volt supply rise
causing repeat failure of the vertical output IC, U4501.

(27" and 31" only)

Pincushion E-W DC

1. Set the service menu to alignment #03.
2. Adjust the value range for approximately 1/2 inch overscan on the left and right
sides.

Pincushion E-W Amplitude

1. Set the service menu alignment #04.
2. Display a crosshatch pattern on the screen.
3. Adjust the value range for straight vertical lines on the left and right sides.

If the pincushion circuit failscompletely, the picture will either go to maximum width
or will pull in on the sides depending on the mode of failure. If the geometry of the
picture is off due to pincushion problems, see if the alignment procedure will help
correct the problem. Make sureto note the parameter setting of the adjustment so they
can be returned to their original settingsiif it is found not to be an alignment related
problem.

Width/Hourglass

1. Check for a defective Q4851.
2. Check the DC voltages on U4851.
3. Check for the E/W drive signal on E4804 and the filament pulse on E4802.

TheXRP (X-ray Protection) circuit shutsthe TV down before high voltage climbshigh
enough to pose an x-ray hazard. The circuit rectifies a flyback pulse at CR4901 and
applies the voltage to the base of Q4901 through a voltage divider and to the cathode
of azener diode, CR4902. Q4901 isaPNPtransistor that isoff under normal operating
conditions. When high voltage rises high enough to overcomethe 10 volt zener diode,
CR4902 conducts and applies apositive voltage to the emitter of Q4901, turning it on.
Thisappliesapositive voltageto U1001 pin 26, causing horizontal driveto shutdown.
The shutdown is a latching shutdown and will reset when the voltage on pin 26 is
removed; however, the system control circuit will togglethe set tothe“ off” stateif the
set fails to start after three tries. The power on/off button will have to be pressed to
attempt to re-start the set again.

A failureinthe XRP circuit can shut the TV down and/or keep the set from turning on
completely.

XRP Shutdown

1. If the set triesto start three times and then stays off (noticeable by the degaussing
relay clicking), the set isin XRP shutdown. Also, monitor pin 26 of U1001 with
anoscilloscopewhilepressingthepower button. 1f DCvoltageappearsmomentarily
as the set shuts down, the set is going into XRP shutdown. If no voltage appears
at pin 26 and the set fails to turn on, XRP shutdown is not the problem.



Horizontal Deflection 35

U1001

TP4405
RA4134

BAND/| STBY
APC AFC GAP 2
Vce § 7.6V

FLYBACK IN FILTER

X_RAY
PROTECT

L-

5]

Q4901
X RAY
PROTECT

R4302

3]

C4312
100

a—)

CR4115
9.1v

I

$

VWV
R4102% C4133

+12Vv
STBY

XRP1 XRP2
J4901

TO FBP

R4312% CR4302 GD

E802

1V
4 1000

+7.6V
RUN

Figure 24, XRP and 7.6 Volt Regulator Circuit

2. Check Q4901 and CR4902. Note: all the componentsin the XRP circuit are
safety critical components and must be replaced with the exact originals.

Follow the guidelines set forth in the service data.

The 7.6 volt standby supply isregulated by aninternal regulator at pin 22 of U1001.
The 9.1 volt zener diode, CR4115, is for protection against excessive input
voltage. Thissupply isused by the horizontal drive circuitsto start the set from the

standby mode.

The television will not operate without the 7.6 volt standby voltage on pin 22 of

U1001.

No 7.6 volt Sandby

1. Check the 12 volt standby supply.
2. Check for a shorted CR4115.

3.

Check for an internal short or aleaky pin 22 to ground (if 7.6V < 7.3V). Ifit
isleaky or shorted, U1001 will have to be replaced and completely realigned.

Horizontal
Standby
Regulator

Troubleshooting

DIGITAL

0000
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Vertical

The vertical circuit in the CTC175/176/177 is very similar to the previous linear
vertical circuitsusing avertical output IC. Oneimportant differenceto point out isthis
vertical circuit is DC coupled instead of capacitively AC coupled. The DC coupled
circuit has advantages of fewer parts, lower cost and less dependence of linearity on
electrolytic capacitor tolerance and aging. The“S’ correction isaccomplished inside
the LA7610 T-chip, U1001.

Because of DC coupling, the DC level of the vertical reference ramp from U1001 pin
17 affects vertical centering. This provides a new adjustment, Vertical DC (vertical
centering), to be included in the digital alignments. It compensates for tolerancesin
the reference ramp DC voltage.

The vertical circuit acts as avoltage to current converter. It convertsthe vertical rate
DC ramp out of the T-Chip to a current ramp through the yoke to deflect the electron
beam from top to bottom on the CRT. U4501 is an inverting amplifier that sinks
current at pin 5 when pin 1 is high and sources current from pin 5 when pin 1islow.
U4501 is supplied by the 26 volt run source from the IHVT.
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Figure 25, Vertical Deflection Circuit

Thelow sideof theyoke connectstoa*half supply” (approximately half of the 26 volt
supply) developed from the 12 volt run supply. R4517 limitsthe current in the yoke
to keep the beam from deflecting off the screen if U4501 shortsto ground or to the 26
volt source. R4518 adjuststhe circuit for different screen sizesand is currently only
usedinthe20" sets. C4502 isused asafilter for the 12 volt run supply and with R4518
helps reduce the vertical rate ripple current on the 12 volt run supply. R4519 and
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R4502 form acurrent sense resistor that devel ops avoltage drop acrossit proportional
to the yoke current. A fraction of thisvoltage from the “ half supply” isinput to pin 5
of RN4501 and an equal fraction of voltage isinput to pin 4 of RN4501. Both signals
feed back equally to the inverting and non-inverting inputs of U4501 resulting in no
error output. This cancels any parabola signal resulting from vertical rate current on
C4502. Thequality of the canceling effect is determined by the match of theresistors
in RN4501 which in this case are matched to .5 percent.

Pin 17 of U1001 provides the vertical sawtooth to pins 1 and 2 of RN4501. The
average DC level of the ramp is approximately half the Vertical VCC supplied to pin
32 of U1001 (approximately 3.8 VDC). Theramp can be adjusted +/- 150mV viathe
Vertical DC adjustment over thedatabus. Thevertical ramp and theerror signal riding
on the 12 volt “half” supply from the current sense resistors, R4519 and R4502, are
added together and input to the inverting input, pin 1, of U4501. The 7.6 volt supply
isinput to pin 7 of RN4501 whereit isdivided down to half VCC. Itisthen added to
theerror signal riding onthe 12 volt half supply from the current senseresistors, output
at pin 6 of RN4501 and applied to the non-inverting input, pin 7, of U4501. The
average DC voltage on pin 7 is approximately 9 volts during normal operation.

When the vertical ramp is at the bottom of the slope, pin 5 of U4501 sources current
from the 26 volt supply through the yoke to the 12 volt “half supply” deflecting the
electron beam to the top of the screen. Asthe ramp climbs in voltage on pin 1, the
current source from pin 5 proportionally decreases lowering the voltage across the
yoke, deflecting the beam towards the center of the screen. When the voltage on pin
1 of U4501 reaches the same voltage aspin 7, pin5isat approximately half the 26
volt supply. Becausethelow side of theyokeistied tothe 12 volt “half supply,” there
isno current through the yoke resulting in the electron beam being at the center of the
screen. Asthevoltage on pin 1 of U4501 rises higher than pin 7, pin 5 beginsto sink
current. This causes the current to flow from the 12 volt “half supply,” through the
yoke to pin 5. Because the current flow reverses, the beam is deflected towards the
bottom of the screen. During retrace, the ramp resets causing pin 5 of U4501 to go
high, deflecting the beam back up to the top of the screen. The extra current required
to deflect the beam from the bottom to the top of the screen is produced by C4505.

During scantime, the negativelead of C4505 isgrounded through pin 3of U4501. The
positive lead is charged to 26 volts. At retrace, the flyback generator inside U4501
connects pin 3 to pin 2 applying 26 volts to the negative side of C4505. The charge
stored on C4505 plus the 26 volts on the negative terminal produce 52 volts on pin 6.
The increased B+ quickly retraces the beam to the top of the screen.

Note: A failurein the pincushion circuit can cause repeat failure of U4501. See TECH
pincushion circuit for troubleshooting hints. TIP

Vertical sizecompensationwith varyingbeam currentisachievedviapin 16 of U1001.
The vertica reference ramp at U1001 pin 17 will change about 1 percent per volt
change at pin 16. Pin 16 isnominaly 3.8 volts (half VCC) during normal operation.
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Troubleshooting

TECH
TIP

Asbeam current increases toward the beam limiter threshold, a point is reached when
the beam senselinewill begin pulling down the voltage at pin 16 through R4523. This
causesabout al.7 percent drop inthevertical referenceramp at U1001 pin 16 reducing
vertical scan dightly. This prevents the picture from blooming vertically during high
beam current scenes.

U1001 pin 18 is the vertical ramp ALC (automatic level control) that maintains the
vertical ramp at a constant level, even if the vertical interval changes, as with a non-
standard signal. C4501 and C4503 set the time constant of this amplitude regulating
servo circuit. If the total capacitance were too small, vertical linearity would be
affected. In extreme cases, field-to-field vertical jitter can be seen.

Thevertica circuit isdirect DC coupled and does not rely on capacitorsfor S-shaping
and feedback. Asaresult, vertical troubleshooting can be accomplished with adigital
volt meter and an oscilloscope.

Warning: Do not try to check the DC operation of U4501 by grounding pin 1 or
applying 26 volts. Damage to U4501 or any of the direct coupled stages may
result.

No Vertical Deflection

1. Check for the presence of the 26 volt supply on pin 6 of U4501. If itisnot present,
suspect R4511 being open, possibly astheresult of ashorted U4501. Ifitiscorrect,
go to the next step.

2. Check for the half supply of approximately 12 volts at E4501. If it is not there,
check for an open R4517. If it isthere, go to the next step.

3. Check for a2 Vpp vertical parabolaon pin 1 of U4501. If itisnot there, check pin
17 of U1001 for a2 Vpp vertical ramp signal. If theramp signal ispresent, suspect
adefective U4501. If it isnot present, go to the next step.

4. Check for 7.6 voltson pin 32 of U1001. If itisnot there, traceit back to the scan
derived supplies. If thevoltageiscorrect, check pin 18 of U1001 for approximately
2.8 volts. If the voltage is wrong suspect a defective C4501, C4503 or U1001.
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The CTC175/176/177 chassis supports a new concept in tuner design. The tuner is
built on the main board instead of being a separate circuit asin the past. This change
will require the technician to repair the tuner instead of replacing it. While repairing
thetuner may be new for some, itisno different than working on other discrete sections
of the TV. Before explaining how the new tuner works, a brief overview of how
conventional tuners operate isin order.

The CTC169 and similar television tuners use a microprocessor controlled frequency
synthesizer to tune channels. The microprocessor controls a divider inside a PLL
(phaselock loop) IC. Thisin turn produces a DC voltage that controls the frequency
of the Local Oscillator. This same tuning voltage is also sent to the single tuned and
double tuned circuits which are used to tune the correct band and channel frequency
and match theimpedance of themixer circuit. Thehigher the channel tuned, thehigher
thetuning voltage output and the higher thefrequency of thelocal oscillator. Thelocal
oscillator frequency is higher than the desired channel frequency so when the two
signals are super heterodyned together, the difference between the two signals
produces the desired IF signal. The IF filter performs the function of extracting the
difference signal which producesthe channel’ svideo carrier at 45.75 MHz, thechroma
carrier at 42.17MHz and the audio carrier at 41.25MHz. Changing thelocal oscillator
frequency accordingly allows all channels to produce the same I F frequencies.
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CTC175/176/177
Tuner

In a traditional “track” tuner, the single tuned and double tuned circuits are al
controlled by some division of the sametuning voltage. This means all stages of the
tuner will proportionally “track” together as the tuning voltage changes. Because of
different circuit characteristics on different channels at different frequencies, not all
channels are tuned as well as others. Different stages of the tuner cannot be adjusted
independently of each other because they all are controlled by some form of the same
tuning voltage. Thisforcesthe design of the tuner to compromise signal performance
on some channels in order to improve performance on others. The nominal perfor-
mance of these tuners works well, but does not allow each channel to be optimized.

The tuning voltage to the single tuned and double tuned circuitsis applied to varactor
diodes. Varactor diodes are designed such that their capacitance is dependent on the
voltage across the diode. As the tuning voltage varies across the diode, the varactor
acts like a variable capacitor causing the tuned circuit to vary its tuning frequency.
Different bands and channels are tuned in this manner. Varactor diodes are the heart
of modern electronic tuners.

In addition to varactor diodes, dual gate depletion type MOS FET's (Metal Oxide
Semiconductor Field Effect Transistors) are used as RF amplifiers. Thesetransistors
are very high impedance (in the megaohms) voltage controlled devicesthat function
very much likevacuum tubes. The N-channel depletiontype MOSFET’ sarenormally
“on” without any type of gate bias. When anegativevoltageisapplied tothegatewith
respect to the source, drain current flow isreduced or pinched of f entirely if thereverse
biasissufficient. Conversely, apositive voltage on the gate with respect to the source
will increase drain current flow to apoint. Dual gate MOS FET’ s have two gates both
of which affect drain current. In RF amplifier configurations, the RF signal is input
on Gate 1 and the AGC voltageis applied to Gate 2. Asthe AGC voltage rises, more
drain current isproduced increasing the output of the respective RF stage. AstheAGC
voltage decreases, the output of the RF stage decreases. Thesefundamental principles
are important when troubleshooting.

The new Tuner On Board is digitally aligned. The television microprocessor adds
offset voltage to the single tuned and primary and secondary of the double tuned
circuits. This allows the three stages of the tuner to be independently adjusted to
optimize circuit performance for each channel. This improves the tuners overall
response on cable systems as well as off-air signals.

When achannel is selected, U3101 sends clock and datainformation to U7401 telling
it what band and frequency to synthesize. The output of pins 1 and 14 of U7401 sets
up the tuning voltage for the local oscillator (VT/LO) and the VREF tuning voltage
(VT). The VT/LO tuning voltage adjusts the frequency of the local oscillator to
produce the IF frequency of the desired channel. A sample of the local oscillators
frequency is fed back
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CTC175 Tuner
Isolation Box

Tuner Alignment

TECH

to U7401 pin 11 to serve asfeedback for the phase lock loop (digital AFT information
isalsofedto U3101 from U1001 over the serial buswhichinturn adjustsU7401). The
band switching voltagesfrom U7401 pins 8 and 9 tell thefilterswhat band to tune. At
thesametime, theV REF tuning voltageissummed with D/A voltagesfrom U3101 and
sent to the single and double tuned filtersto tunethe desired channel’ sRF carrier. The
D/A levels are set via digitally stored alignment data.

The aignment datafor the channelsis stored in U3201, the EEPROM, and is used by
U3101, the microprocessor, during channel selection. Pins 34, 35 and 36 of U3101
output a PWM (pulse width modulated) signal that is low pass filtered and summed
in U7501 with the VREF (voltage reference) fromthe PLL circuitry. These voltages
control the secondary and primary of the double and the single tuned filters respec-
tively. Theactual voltageto thefiltersisafunction of thetuning voltagefromthelocal
oscillator plus a correction voltage from the D/A’s of U3101.

U7501 formstheinterfacecircuit that low passfiltersthe PWM signal from U3101 and
sums it with the VREF tuning voltage. The interface circuit response is shown on
figure28. Thehigher thetuning voltage, themore offset voltagerangefromthe D/A’s.
Thisisnecessary because varactor diodes require more voltage across them to get the
same change in capacitance at higher tuning voltages than at lower tuning voltages.

The CTC175 hasahot to cold isolation box in theinput of the tuner. Thisisrequired
to isolate the RF antenna connector from the AC power line potential. Capristorsare
used to couplethesignal tothetuner aswell asconnect signal ground to chassisground.
The isolation box is a safety critical component and must not be bypassed.

Thetuner D/A’sare adigned on 19 “data channels’ that span al the frequenciesto be
tuned (see figure 30). Linear interpolation is used to determine the correct setting of
the D/A’ s on channelsthat fall between the “ datachannels’. Thisgreatly reducesthe
number of alignments and saves space in the EEPROM. The “data channels’ are
aligned viathe service menu described in the System Control section of this manual.

Therearethreealignmentsfor each data channel: Single Tuned, Double Tuned
Primary and Double Tuned Secondary. Because changing the setting on one

TIP

‘channel will affect thelinear inter polation curve, all channels must be aligned if

any parameter ischanged. Thealignment must be performed with thetop and
bottom tuner coversin place with the bottom shield soldered.

1. Monitor RF AGC voltage at pin 12 of the T-Chip, U1001.

2. Adjust each parameter for minimum AGC voltage on each step while attenuating
the test signal appropriately.
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TEST TV CH. BAND PIX MID CHROMA| SOUND | LO
CH. FREQ FREQ FREQ FREQ FREQ
1 1 55.25 57 58.83 59.75 101
2 1 83.25 85 86.83 87.75 129
3 14 1 121.25 123 124.83 125.75 167
4 17 1 139.25 141 142.83 143.75 185
5 18 2 145.25 147 148.83 149.75 191
6 13 2 211.25 213 214.83 215.75 257
7 34 2 283.25 285 286.83 287.75 329
8 37 2 301.25 303 304.83 305.75 347
9 48 2 367.25 369 370.83 371.75 413
10 50 2 379.25 381 382.83 383.75 425
11 51 3 385.25 387 388.83 389.75 431
12 57 3 421.25 423 424.83 425.75 467
13 63 3 457.25 459 460.83 461.75 503
14 76 3 535.25 537 538.83 539.75 581
15 83 3 577.25 579 580.83 581.75 623
16 93 3 637.25 639 640.83 641.75 683
17 110 3 709.25 711 712.83 713.75 755
18 117 3 751.25 753 754.83 755.75 797
19 125 3 799.25 801 802.83 803.75 845

Figure 30, 19 Data Channels
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Tuner
Alignment
Generator

To properly align the tuner, an RF generator capable of producing varibly attenuated,
FCC frequenciesupto cablechannel 125 must beused. Off-air signalsfrom an antenna
or cablewill not do. Because RF generators are often quite expensive, Thomson has
developed an inexpensive dternative: the TAGOOL.

The TAGOO01 (Tuner Alignment Generator) operates off an external +5VDC supply
and modulates composite audio and video signals on cables channels 2 through 125.
Video | F aso can be selected by entering 00. Thegenerator iscontrolled by astandard
RCA or GE remote control. A standard coaxia cable connects the television to the
TAGO01's 75 ohm "F" connector. The output level can be controlled with the built-
in attenuator switches.

The TAGO001 has been designed to not only be an effective tuner alignment generator,
but a versatile tool for servicing al brands of television, VCR and MATV (Master
Antenna Television) systems. To order a TAGOO1 contact:

Thomson Consumer Electronics
10003 Bunsen Way
Louisville, KY
Phone: (502) 491-8110
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Tuner Alignment Generator

RF Out femses |

Attenuator Switches

Video/Audio
Inputs i

+5 Volts
In

. Channel Display o

Figure 31, Tuner Alignment Generator



46 Tuning

Troubleshooting Troubleshooting thetuner isbest accomplished with adigital multimeter. By making

DIGITAL

&

o

TECH
TIP

voltage and resistance checks, tuner failures can be isolated in a reasonable amount
of time. Certain precautions should, however, be observed. Always put the shields
back on after servicing and solder them if they were unsoldered. Make sure none of
the coilsin the tuner are moved or in any way repositioned (thiswill prevent making
painstaking coil alignments later). Solder connections should be clean and smooth.
Do not use more solder than is necessary.

If any of the varactor diodes arereplaced in either the VHF circuits (CR106,
CR107, CR108, CR111, CR113 CR302 and CR305) or UHF circuits (CR101,
CR102, CR103, CR114, CR301 and CR304), all the diodes in the respective
circuit must be changed. Thereplacement diodes are matched for capacitance
characteristicsand comeasa set. If these guidelinesarenot followed, thetuner
will not function correctly. The stock number for the diode kit containing the
matched diodesis 215494.

One Band Inoperative

If the tuner will tune channels on all bands but one, limit troubleshooting to the band
specific circuitry. Obvioudy, if one band is functional, U7501, U3101, U3201,
U7401 and at least part of U7301 are working properly.

1. Check the plus and minus 12 volt supplies.

2. Check thebiasing ontherespective RFamplifier MOSFET (Q7101-UHF, Q7102-
VHF).

Picture Present But Not Good
1. Check the AGC voltage

2. Check all the supply voltages to the tuner: +5V, +12V, -12V and +33V.

3. Check single tuned, primary and secondary tuning voltages (see voltage chart).

4. Check for the correct voltages on U7501 (see voltage chart).

5. Check for the correct EEPROM values by trying to improve one channel by re-
aligning the D/A’ s (make sure to record the original valuein order to restoreit if

alignment does not fix the problem).

6. Go to number 9 on the “No Tuning” symptom below.
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Tuner
Voltage Charts
Off-Air Signal

No Tuning

1.

N

© oo N

Verify channel numbers change on the screen. If the OSD does not respond to
channel change commands, the problem liesin the system control circuit and not
in the tuner.

Check all the supply voltages to the tuner: +5V, +12V, -12V and +33V.

Check the VREF voltage on pin 3 of U7501: B1- CH17: +4.40 ~ 4.60V; B2-
CH50: +4.8 ~ 5.00V; B3- CH125: +4.55 ~4.75V. If voltage is missing or
incorrect, check R7401 and R7411 (see service data schematic).

Check the LO voltage at R7301. The voltage should increase as channels go up
in number and decrease and channels come down in number. If the voltage is
missing, check the path between R7401 and R7301. Also check for aleaky or
shorted CR7301, 2, 4 & 5.

Check the single tuned, primary and secondary tuning voltages (see voltage
chart).

Check for the correct band switching voltage on pins8 and 9 of U7401 aswell as
pin 7 of U7301 (see voltage chart).

Check band switch logic (BS1) on Q7402 (see voltage chart & figure 28).
Check B V/U logic on Q7403 and Q7404 (see voltage chart % figure 28).
Check the RF AGC. Check the AGC line components: R2313, R2314, R2315,
C2306 and R7130 (see service data schematic). Attenuate service modulator
output. RF AGC voltage should increase.

10. Check the MOSFET bias on Q7101 and Q7102 (see voltage chart).

11. Check IF output, Q7601 and associated components.

U7301

Pin LoV Chan. Hi V Chan. UHF Chan.

No. 2 6 7 13 14 40 69
1. 543v 5.42V 5.38V 5.38V 5.30vV 5.22V 5.30vV
2. 293V 2.98V 2.95V 2.95V 3.18V 3.16V 3.18V
3. 7.80V 7.81V 7.75V 7.69V 7.56V 7.51V 7.56V
4, 299V 2.99vV 2.96V 297V 3.18V 3.16V 3.18V
5. 7.82V 7.81V 7.75V 7.7V 7.56V 7.51V 7.56V
6. 0OV ov ov ov ov ov ov
7. 3.06V 3.06V 3.04v 3.01v ov ov ov
8. 9.06V 9.03v 8.97v 8.89v 8.84v 8.80V 8.84v
9. 3.02v 3.02v 2.98V 2.98V 3.36V 3.33V 3.36V
10. 3.25V 3.25V 3.22V 3.19v 2.88V 2.87V 2.88V
11. 4.94v 5.00v 5.06V 5.02v 9.62V 9.58v 9.62V
12. 3.25V 3.23V 3.22V 3.19v 2.87V 2.87V 2.88V
13. oV ov ov ov ov ov ov
14 .9.05V 9.04v 8.97v 8.90vV 5.43V 5.39v 5.46V

=
o U

3.43V 3.43V 3.40V 3.37V 2.88V 2.84V 2.88V
3.44V 3.43V 3.40V 3.38V 2.89V 2.89V 2.89V
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U7401
LoV Hi V UHF

1. 175V 211V 1.72v

2. 211V 211V 211V

3. 211V 211V 211V

4. 4.78V 4.78V 4.78V

5. 471V 4.71V 4.71V

6. OV ov ov

7. 132V 1.32v 1.34v

8. 115V ov ov

9. 741V 7.41V ov

10. 4.85V 4.85V 4.85V

11. 2.30V 2.30V 2.30V

12. 2.30V 2.30V 2.30V

13. 0OV ov ov

14. 0.60V 0.60V 0.60V
U7501
Pin LoV Hi VvV UHF
No. 2 6 7 13 14 40 69
1. 136V 1.96V 1.58V 1.93v 1.74v 2.90V 4.84V
2. 136V 1.96V 1.58V 1.93v 1.74v 2.90V 4.84V
3. 135V 1.95v 157V 1.92v 1.73Vv 2.89V 4.83V
4. 33.0V 33.0V 33.0V 33.0V 33.0V 33.0V 33.0V
5. 1.0eV 1.74v 1.4V 1.87V 1.46V 2.53V 4.08V
6. 1.06V 1.74v 1.4V 1.87V 1.46V 2.54V 4.09V
7. 1.06V 6.05V 4.09V 7.03V 3.95V 11.8Vv 23.2V
8. 0.68V 4.57V 3.46V 6.19V 4.41V 12.3V 24.0V
9. 1.01v 1.54v 1.39v 1.76V 1.52v 2.60V 4.19V

10. 1.0V 1.54v 1.39v 1.76V 1.52v 2.60V 4.19V
11. oV ov ov ov ov ov ov
12. 1.05V 1.75v 1.36V 1.72v 1.44v 2.51V 4.15V
13.1.05Vv 1.75v 1.36V 1.72v 1.44v 2.51V 4.15V
14.1.01V 6.10V 3.24V 5.92Vv 3.78V 11.6V 23.6V
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Tuner

Voltage Charts
Cable Signal

Q7101
LoV Hi VvV

2 7
Gl ov ov
G2 5.03v 6.54V
D 0.16V 0.20V
S 0.19v 0.17v
Q7102

2 7
Gl 4.64V 458V
G2 532V 6.85V
D 11.3Vv 11.2v
S 4,08V 4,20V
U7301
Pin Band 1
No. 2 17
1. 5.44v 5.40V
2. 299V 2.96V
3. 7.80V 7.78V
4, 299V 2.96V
5. 7.82V 7.78V
6. 0OV ov
7. 3.06V 3.04v
8. 9.02Vv 9.01Vv
9. 3.01V 3.01vV
10. 3.26V 3.23V
11. 4.96V 5.04V
12. 3.26V 3.23V
13. oV ov
14. 9.05V 9.00V
15. 3.43V 3.41V
16. 3.41V 3.41V

UHF

14
4.84V
7.19v
11.3v
4.83V

14
4.61V
7.19V
11.4V
11.3V

Band 2

18
541V
2.96V
1.7V
2.96V
1.7V

ov
3.05V
8.98V
2.98V
3.22V
5.0V
3.22V

ov
8.98V
3.42V
341V

50
5.40V
2.96V
7.75V
2.96V
1.7V

ov
3.05V
9 00V
2.98V
3.23V
5.16V
3.23V

ov
9.00V
341V
341V

Q7401
LoV

B 0.60V
C 2.06V

Q7402

E 11.4V
B 11.3Vv
C 14.9v

Q7403

B 0.70v
C 0.10v

Q7404

E 11.4V
B 11.0v
C 0.11Vv

51
5.30V
3.18V
7.5V
3.18V
7.5V

ov

ov
8.84V
3.36V
2.88V
9.62Vv
2.88V

ov
5.43V
2.88V
287V

Hi V
ov
0.60V
3.85V

11.2v
10.5v
11.1V

ov
0.70v
0.10v

11.2v
10.9v
0.11Vv

Band 3

75
5.28V
3.1V
7.5V
3.1V
7.5V

ov

ov
8.83V
3.35V
2.88V
9.60V
287V

ov
5.42V
287V
2.89V

UHF
oV

0.60V
17.8V

11.3V
10.6V
11.2v

ov
ov
11.3Vv

11.3Vv
10.6V
11.3V

99
5.48V
3.00V
7.89V
3.00V
7.89V

ov
3.08V
9.14V
3.01vV
3.28V
5.14V
3.28V

ov
9.13Vv
3.46V
3.4V
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uU7401

Pin Bandl Band2 Band3

No. 2 18 51

1. 1.74V 1.74Vv 1.74v

2. 211V 211V 211V

3. 211V 211V 211V

4. 478V 4.78V 4.78V

5 471V 4.71V 4.71V

6. OV ov ov

7. NC NC NC

8. 115V ov ov

9. 747V 7.42V ov

10. 4.85V 4,85V 4,85V

11. 2.31V 2.31V 2.31V

12. 2.31V 2.31V 2.31V

13. 0V ov ov

14. 0.60V 0.60V 0.60V
U7501
Pin Band 1 Band 2 Band 3
No. 2 17 18 50 51 75 99
1. 136V 4.63V 1.30V 552V 1.20V 2.21V 2.86V
2. 136V 4.63V 1.30V 5.52V 1.20V 2.21V 2.86V
3. 136V 4.63V 1.30V 5.52V 1.20V 2.21V 2.86V
4, 33.0V 33.0v 33.0v 33.0v 33.0v 33.0v 33.0v
5. 1.06V 3.62V 1.16V 4.68V 0.99v 1.90V 2.54V
6. 1.06V 3.62V 1.16V 4.68V 0.99v 1.90V 2.54V
7. 107V 19.8v 1.78Vv 27.6V 0.54v 7.20V 11.9v
8. 0.69Vv 24.2V 1.30V 25.3V 0.86V 7.63V 12.5vV
9. 101V 4.22V 1.10V 4.38V 1.01Vv 1.96V 2.62V
10. 1.01vV 4.22V 1.09v 4.38V 1.04v 1.96V 2.62V
11. oV ov ov ov ov ov ov
12. 1.06V 4.36V 1.07vV 4,76V 0.99v 1.86V 2.66V
13. 1.06V 4.36V 1.07vV 4,76V 0.99v 1.86V 2.66V
14. 1.02V 25.2V 1.12v 28.1V 0.54v 6.91V 12.7V
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Q7101
Band 1
2

Gl ov
G2 5.05v
D ov

S 0.10v
Q7102

Gl 4,59V
G2 5.44v
D 11.3v
S 4.08V
Q7401

E ov

B 0.60V
C 2.05V
Q7402

E 11.3v
B 11.4v
C 14.5v
Q7403

E ov

B 0.71VvV
C 0.11v

Band 2
17
ov
417V
0.10v
0.10v

4.65V
4.50V
11.2v
3.7V

ov
0.60V
1.65V

11.4V
10.6V
11.2v

ov
0.71v
0.11Vv

11.4V
11.0v
0.11Vv

Band 3

51
4.82V
7.19V
11.3V
4.83V

4.61V
7.20V
11.1V
11.0v

ov
0.60V
1.00V

11.4V
10.6V
11.2v

ov
ov
11.3Vv

11.4V
10.7v
11.3Vv
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U7301
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Figure 3, Tuner, (Bottom View)
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Q7601

R7301

U7301

R7101
R7109

Figure 34, Tuner (Top View)



Video / Audio IF 55

Thefunctionality of thevideo and audio IF circuitsinthe CTC175/176/177 isidentical  Video / Audio IF
to that of previous chassis designs. New advancementsin U1001 (T-Chip) make the

circuits easier to service. The 45.75 MHz picture IF signal from the tuner isinput to

the saw filter SF2301 and coupled to U1001 pins 10 and 11. Baseband video is

detected and sent to pin 51 and 63 after passing through a noise inverter. Since the

video switching takes place inside U1001, pin 51 can output Aux video or TV video

depending on operator selection.

AFT operation isaccomplished by a12 bit frequency counter that sendsdatato U3101
over the serial databus. Becauseit isan actual frequency counter, thereisno need for
an AFT alignment coil. A sample of the detected video signals controls both RF and
IF AGC. RF AGC is adjustable over the serial buslike the other alignments. Pin 12
of U1001 will sink current or let the pull-up supply source current out to thetuner. The
voltage increases to increase the gain of the tuner and decreases to reduce the gain of
thetuner. TheRF AGC isset at thefactory to get 1dB of RF gain reduction on channel
6 with 1 mVrmssignal applied to the tuner input. If the RF AGC needsto be adjusted
in the field, use the weakest and strongest local channels in each of the adjustment
bands to minimize noise and distortion. There are four AGC aignment parameters:
Channel 6, Band 1, Band 2 and Band three. These are adjusted as parameters 19
through 22 respectively (see the alignment chart in the system control section).

1 1
1
' U1001 -
: (T-CHIP) :
: 1 | ]
=1
G e S
FILTER vCco E VCO TANK
1
I I 1 IQTIA I—l —_—
- = SOUND IF =1 -
3 e AMP / LIMIT =
B<_EE h 4 DETECTOR hf—
I
1 % CF1201
1 — 4.5 Mhz
1
TV
1

VIDEO
TV
TUNER VoD ~ose JvivEo!
AMP, INVERT
* 51 SELECTED
AUX —e VIDEO

VIDEO

Figure 35, Video / Audio IF Circuit
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IF Alignments

TECH
TIP

The 41.25 MHz audio carrier is down converted and output at U1001 pin 55. The
signalsareband passedfiltered by CF1201, aceramic 4.5 MHz band passfilter and sent
to an amp/limiter and mixed with the 3.58 MHz oscillator from the chroma circuit to
down convert the signal asecond time. The signal isthen again band passed filtered,
limited and finally detected. The detected wide band audio isoutput at pin 3and AC
coupled to the stereo decoder 1C in stereo sets, and AC coupled to pin 5 in mono sets.

External Marker Generator-Capable of furnishing 41.25 MHz, 45.75 MHz &
41.35 MHz, 45.75 MHz & 42.75 MHz, 4.5 MHz with AF FM.

NOTE: All alignments are bus controlled. They are accessible only through
entry of thecorrect code. Seetheparameter # and valuerange adjustment chart
in the system control section.

PLL Tuning (IF VCO Free Run)
1. Enter parameter # 14 (see chart).

2. Ground IF AGC TP2305 (pin 14 of U1001).
3. Apply 41.25 MHz marker (60 mV output) to IF input (pin 1 of SF2301).

4. Connect oscilloscope to TP1201 (pin 55 of U1001). Set scope for 50ns per
division.

5. Adjust parameter reading to provide a 220ns sine wave response.

NOTE: If a220ns sine wave response cannot be adjusted, set parameter reading to
approximate mid range and adjust L2302 for a 2.2uS response.

Note: L2302 ispreset at the time of manufacture and should require no further
adjustment unless a 2.2uS response cannot be achieved during the parameter
adjustment.

45MHz Trap
1. Enter parameter # 15.

2. Make sure IF AGC TP2305 (pin 14 of U1001) is disconnected from ground.

3. Short IF AGC TP7102 ( tuner side of R2313) to ground.
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I -------------------------------- -I
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Figure 36, Video / Audio IF (repeated)
4. Apply 45.75 MHz (300mV output) and 42.75 MHz (100mV output).

5. Set parameter # 15 value to 7 (maximum).

6. Connect oscilloscope to TP2302 (pin 63 of U1001).

7. Adjust vertical scale so 4.5 MHz amplitude is 10 divisions.

8. Change 42.75 MHz signal generator to 41.35 MHz (same amplitude).

9. Decrease parameter #15 value until the 4.5 MHz signal amplitude is less than 1
division.

Video Level
1. Enter parameter # 16.

2. Connect color bar generator to antenna input (87.5% modulation) set for super
pulse display.

3. Connect oscilloscope to TP2302 (pin 63 of U1001).

4. Adjust value range to produce 2.0 volt p-p (sync to white) response.
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FM Level (Wideband Audio)
1. Enter parameter # 17.

2. Connect signal generator to sound output TP1201 (pin 55 of U1001) with4.5 MHz
carrier, 1 KHz modulation, with 25 KHz deviation.

3. Connect IF AGC TP2305 to ground.
4. Connect oscilloscope to TP1202 (WBA output pin 3 U1001).

5. Adjust value range for 1.2 volt p-p indication of the 1KHz signal.

RF AGC

The RF AGC has been preset at the time of manufacture for optimum operation over
a wide range of RF signal input conditions. Readjustment should not be required
unless the tuner has been repaired, IC 1001 has been replaced, IC 3101 has been
replaced, 1C 3201 has been replaced, or unusua signal conditions exist such as.

1. Cable TV adjacent channel interference.

2. Picture bending and/or channel 6 color beats that are usually due to excessive RF
signal input. Thisoccurswhen thereceiver location istoo closeto thetransmitting
tower. It al'so may occur when thereceiver isconnected to an antennadistribution
system where the RF signal has been amplified. The signal should be attenuated
at the antenna input to a more satisfactory level.

3. Picture Noise caused by “broadcast noise” or weak signal. If the broadcast is
“clean” andthereceived signal isat least 1 mV, the picturewill be noisefreein any
area.

NOTE: Adjustment of the RF AGC parameters may not have any visible effect except
under unusual conditions. Adjusting the RF AGC to one extreme of its parameter
limitswill usually provide arelatively poor signa-to-noise ratio, while adjustment to
theother extreme of itsparameter limitswill cause overload conditionssuch aschannel
6 color beats or Cable TV adjacent channdl interference. If the RF AGC parameter
setting isadjusted, check all local channelsfor proper operation. Use both weakest and
strongest local signal to adjust RF AGC parameter setting.
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The selected video output from pin 51 of U1001 isseparated intoitslumaand chroma Luminance
components. Theluminanceisinputat U1001pin48. Pin45istheS-Videoluminance Processing
input on sets that have an S-Video input jack. The luminance is then processed by a

black stretch circuit. The DC voltage at pin 43 can put the IC in an RGB mode of

operation by turning off the luminance path. The DC voltage on pin 43 must be above

1.2 voltstoenableluminance. Thesignal isthenappliedtothelnternal/External switch

which sel ectsbetween OSD and video. R-Y and B-Y fromthechromacircuitry areal so

applied to this switch.

OSD from the system control circuitry isapplied to pins40, 41 and 42. Thesearethe
red, green and blue OSD inputs; however, on setsthat do not support closed caption,
only the green and blueinputsare used to produce acyan OSD. On setsequipped with
closed caption, all three inputs are used. The fast switch input controls whether OSD
or video is switched out: HI = Externa Video (OSD) or LOW = Internal Video.

Theoutput of thelnternal/External switch producesY, R-Y andB-Y. Thethreesignals
are sent through their respective contrast and clamp controls. These stages are
controlled over the seria bus. The luminance is sent to the brightness control while
the component chromasignal sare matrixed and then summed withtheluminance. The
summed red, green and bluesignalsareamplified and output at pins 36, 37 and 38. The
kine bias and drive controlsinside U1001 are controlled via the alignment menu over
the seria bus.
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Figure 37, Luminance Processing
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Troubleshooting

DIGITAL

Q

L X XoJe]

The beam senseinput isat pin 31 and is used to reduce brightness and contrast during
high beam current scenesto keep the CRT from “doming.” Thecircuit isactive below
6.2 volts.

Theselected Y out at pin 44 isused as the video source for the closed caption decoder
insideU3101. Thissignal isnot used on setsthat do not support closed caption. Power
for the luminance processing circuitsinside U1001 isderived from the 7.6 volt supply
on pin 32.

No Luminance

1. Check the brightness and contrast controls from the user menu. If the menu is not
visible, push "reset" on the remote.

2. Check theinput signal at Y1 and Y2. It should be approximately 1V pp.

3. Check for the signal at the selected Y output on pin 44. It should be the same as
YlandY?2.

4. Check the beam limiter control voltage at pin 31. Thecircuit is active below 6.2
volts.

5. Check the Fast Switch input at pin 39. A voltage equal to or greater than 1.7 volts
will blank the video to let OSD through.

6. Check theRGB mode switchingon pin43of U1001. Luminanceisenabled above
1.2VDC.
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Figure 38, Chrominance Processing

Chroma processing in U1001 is performed in much the same fashion asin thepas. Chrominance
Pins 49 and 46 are thetwo chromainputstothe IC. Pin49issdected chromathatcan Processing
be either from an Aux video sourceor TV video. Pin 46isS-Video chromafrom the

S-Video jack on setsthat support S-Video. Theincoming chromaisapplied to afilter

block. There aretwo filtersin thisblock. The peaker is used to peak up the chroma

to compensate for the high end roll-off of theIF circuit. Thisfilteristurned onfor TV

video. Thesymmetrica filter bandpassesthe chromaand isused for Aux and S-Video

chroma. The bypass modeis not used in the CTC177 chassisfamily. The chromais

then sent to the 2nd chroma amp stages. Here, color saturation is controlled by the

seria bus. The chroma signal is mixed with the 0 and 90 degree phase shifted 3.58

MHz to demodulate R-Y and B-Y. The burst signal is used in the ACC and APC

circuitsto control color phaseand color killer circuit. Pin47is 3.8 voltsor greater with

a color signal present and low when burst is not detected. The color killer can be

defeated by applying 3.8 volts DC to pin 47.

The biggest difference with the chromacircuit isthe 3.58 MHz oscillator at pin 15 of
U1001. The crystal isin series with the comparator circuit. When the oscillator is
locked on frequency, no oscillator voltage is present on pin 15. This meansthe 3.58
MHz oscillator cannot beviewed outsidethe | C with an oscilloscopeasinthepast. The
oscillator is used to recreate the chromacarrier to demodulatethe R-Y, G-Y and B-Y.
Thetint and auto flesh control s affect the phase of thissignal to correct fleshtones. The
signal is then shifted 90 degrees and sent to the R-Y demodulator while the O degree
signal is sent to the B-Y demodulator.
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The output of the chroma circuit is sent to the Internal/External switch where it is
switched with the OSD (see luminance circuit) and matrixed to demodulate G-Y .

Troubleshooting Color problems can best be diagnosed using an oscilloscope and a digital voltmeter.

No Chroma
. - ":5]' 1. Check the Color and Tint controls from the user menu.

2. Check thechromainput level at U1001 pins49 and 46. 1t should be approximately
e 300 mVpp.

- 1 I 3. Defeat the Color Killer circuit by applying approximately 4 volts DC to pin 47 of
U1001. Freerunning chromashould be viewable on the screen (barber pole) if the

3.58 MHz oscillator is running.

Autocolor / Autoflesh Confirmation

Turn Auto color on and off from the video menu while viewing an NTSC color bar
signal.

%ﬁ% « Magenta bar should shift towards red.

+  Chroma saturation should reduce dlightly.

Note: The value of R2801 and 2802 is very critical for proper color saturation.
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Figure 39, Chrominance Processing (repeated)
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The audio circuits of the CTC177 chassis family are of two types: Mono and Stereo. A ydio

In the Mono sets, wide band audio from the I F circuit is output at pin 3 of U1001 and Processing
coupled back into pin 5. The right channel of the audio circuitry serves as the mono
channel. Theaudio signal is output at pin 59 and sent to the discrete push-pull audio
amplifier and out to the speakers. Mono sets do not support audio In/Out jacks.

The Stereo TV’ saudioisselectablein U1001 from the Aux inputs (if supported by the
model) or fromthe stereo decoder IC, U1701. Left andright audiofromtheaudiojacks
areinput to U1001 pins7 and 8. All audio selection and volume controlling take place
inside U1001. There are no external switching IC's. Wideband audio from the IF
circuit is output from U1001 pin 3 asin the mono sets; however, the signal is sent to
pin 5 of the stereo decoder, U1701. U1701 decodesthe stereo information and outputs
left and right information on pins 14 and 13. These are sent back to U1001 pins4 and
5 where they can be selected. The selected audio is output on pins 60 and 59 where
it is buffered and sent to the left and right hi-fi audio output jacks. It also goesto the
television'sinternal stereo amplifier, U1901 and out to the TV's speakers.

U1701 informs U3101, the system control microprocessor, of the presence of astereo
broadcast with aL O out of pin 20. U3101 can then select Stereo or Mono withalLO

or HI from pin 23.
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Figure 40, Audio Processing
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Pin 29 of U3101 outputs a HI to Q1903 which pulls pin 3 of U1901 L O to mute the
speakers during power on and when the speakers are turned off viathe Audio menu.
Thenormal Mutefunction ontheremotecontrol iscontrolledinside U1001 viathedata
bus. The Tone can be set to either High withaL O out of pin 30, or Low with aHI out
of pin 30. Inthe High mode, Q1901 and Q1902 are off leaving R1912 and R1913in
series with C1912 and C1913. When Low Toneis selected, Q1901 and Q1902 turn
on coupling a portion of the high frequencies to ground. The volume control for the
audio is accomplished inside U1001 via the seria bus.

Troubleshooting The best approach in troubleshooting audio is to signal trace the audio with an
oscilloscope.  Once the circuit area causing the problem is located, voltage and
resistance checks can localize the defective components.

z @ No Audio

. “ - 1. Check pin 3 on U1001 for wideband audio out. Thisisagood midpoint in the
circuit to start. If no audio is present, the problem may berelated to the I F circuit.

Confirm by connecting an audio source to the Aux input jacks (on sets that have

them). If audio is present at pin 3, go to the next step.

2. Check for audio out of pins 13 and 14 of U1701, the stereo decoder. If no audio
is present, suspect U1701, the supply to pin 19 or a defective coupling capacitor
in the decoder circuit. If the audio is present, go to the next step.

2|

—=— 3. Check for audio on pins59 and 60 of U1001. If audioisnot present, but is present
at U1001 pins 4 and 5, suspect U1001. If it is present, go to the next step.

4. Check for audio in and out of U1901 on pins5 and 1 for the input, and 8 and 10
for the output. If audio is coming out of the IC, check the signal path out to the
speakers. If audioisgoing in to the IC but not coming out, go to the next step.

5. Check the26voltsto U1901 at pin 9 and themutevoltageon pin 3. Approximately
12 volts should be on pin 3 when the speakers are not muted.
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The PIP (Picture In Picture) circuit superimposes a small picture on to the big picture.
Different versions of this circuit are designated by a letter preceding the PIP prefix.
The D-PIP circuit used in the CTC177 has the same functionality as the D-PIP used
inthe CTC169; however, there are two primary differences. The D-PIP inthe CTC177
is built on to the main chassis circuit board and consists of only two IC’s. Because of
the additional integration, the circuit is much simpler and easier to troubleshoot.

TV Video and Aux Video from U1001 are buffered by Q2705 and Q2704 and
capacitively coupled to pins 4 and 8 respectively on U2901, the PIP processor. A
sandcastle signal, comprised of horizontal and vertical blanking along with a burstkey
pulse, is input to pin 19 for synchronization purposes. U2901 is controlled via the IM
Bus clock, data and enable lines. Power for the chip is provided by U2903, the 5.4 volt
regulator.

When PIP is activated, internal switches select big and small pix information from pins
8 and 4 of U2901. Either source can be used for big or small pix. Only the composite
video is applied to U2901. There is no provision for S-Video source inputs into PIP.
If an S-VHS VCR is used, the composite video jacks must also be connected.
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Figure 41, PIP Block Diagram
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Figure 42, Pip Circuit

Small pix information is compressed 3:1. For every 3 lines of video sampled, 1 isused
and 2 are discarded. U2902 is an external SRAM is used for line storage in this process.
The timing of the small pix digital circuitry is locked to the big pix burst signal. Itis
important to remember irregular burst on the big pix source will adversely affect the
small pix. Certain video tape copy guard schemes also may cause the PIP circuit not
to function correctly.

After processing, the chroma and luma components of the small pix are converted to
analog video and exit U2901 at pins 17 and 14. They are summed together to form
composite video and re-enter U2901 at pin 10. The signal is then sent to a clamp circuit.
It is then applied to the overlay switch where it is inserted into the big pix signal. The
overlay switch is internal to U2901 unlike the CTC169 version. Composite video
containing the big and small pix information is output from pin 6 and is sent back to
U1001. The luma and chroma are separated by filtering and input separately to pins
48 and 49 of U1001.
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There are four user controls:

« Move

«  Swap

+ Freeze

« PIP on/off

Move allows the customer to move the small picture to any of the four quadrants on
the screen. Swap enables the user to trade the small pix for the big pix and vice versa.
Freeze will digitally store the small pix and display a still frame picture for the small
pix. PIP on/off turns the PIP feature on or off.

PIP like the other circuits on the chassis is controlled over the serial bus. There are no
analog alignments of this PIP circuit as in the CTC169. The following alignment
parameters are set via the service menu with the remote control:

+ Chroma Gain

 Tint
« Brightness
« Contrast

1. Enter parameter #23 for chroma level adjustment. Adjust value level to match big
pix chroma level. Do not set the adjustment very far away from the initial factory
setting.

2. Enter parameter #24 for tint phase adjustment. Adjust value to match the big pix
tint phase. Do not set the adjustment very far away from the initial factory setting.

3. Enter parameter #25 for brightness level adjustment. Adjust the value level to
match the big pix brightness level. The smaller the number, the brighter the
picture.

4. Enter parameter #26 for contrast level adjustment. Adjust value level to match big
pix contrast level.

The increased level of integration makes troubleshooting the PIP circuit very easy and
straight forward. Signal tracing the video signal through the circuit with an oscillo-
scope is the best approach. Bypassing the PIP circuit is possible by unsoldering .2903
and connecting the emitter of Q2704 to the negative side of the capacitor connected
to U1001 pin 48 (C2701); however, because of the fragile nature of the copper traces
on the Glasteel circuit board, soldering should only be done when absolutely neces-
sary. Signal tracing with the oscilloscope is the preferred method.

User Controls

Alignments

Troubleshooting
. ()
1k

nooo

O
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No Big or Small Pix

All video is routed through the PIP circuit. A complete failure of the PIP circuit will
cause a no video symptom. The audio and OSD are unaffected by a PIP malfunction.
If there is no audio and/or OSD, the PIP circuit is not the problem.

1.

Push the PIP button on the remote control and see if the OSD indicates the PIP
function. Ifthis does not happen, the TV may have the wrong or defective U3201,
EEPROM. The EEPROM determines the features of the set. An EEPROM from
the same chassis without PIP will not let the micro address U2901. IfU2901 is not
initialized by the microprocessor (the EEPROM tells the micro U2901 is there),
the internal video switches can land in any random position. Ifthe switches do not
land in the bypass position, video will not pass through the circuit.

Check the Aux and TV video sources on FB2903 and FB2902. If the video is not
present, trace back towards U1001 pins 51 and 63. If the video is present on the
ferrite bead jumpers, go to the next step.

Check for composite video at pin 6 0of U2901. Ifthe signal is not there, troubleshoot
U2901: the clock, data and enable lines; the supply to pin 39; and the oscillator at
pins 25 and 26. If video is present at pin 6, go to the next step.

Check for video on L2903. Ifit is not present, suspect a defective Q2903. Ifitis
there check the signal path to pins 48 and 49 of U1001.

No Small Pix

It is possible for a PIP malfunction to allow the big pix information to pass through but
not the small pix. U2901 is controlled over the serial bus by U3101. As stated above,
the internal switching of U2901 can let video pass though while U2901 is inoperative.

1.

Verify the OSD indicates PIP. Ifit does not, there is a system control problem, not
a PIP problem.

Check for horizontal and vertical sync at pin 19 of U2901. Ifthe sync is not present,
the small pix will not turn on.

Check the oscillator at pins 25 and 26. If the oscillator is not present, the small pix
will not turn on.
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PIP - Top View
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Figure 44, PIP (Top View)
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PIP Circuit - Bottom View

Figure 45, PIP Circuit (Bottom View)
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U3101 System Control

Microprocessor

PIN NO. NAME VOLTAGE IN CKT. RES. DESCRIPTION
1 RESET 5.0 >200K Micro reset - Active LO
2 DATA IN 4.8 >200K Data input for commercial television.
3 IR IN 4.5 >300K IR input signa from remote control.
4 DEGAUSS 0 >20M Activate degaussing relay.
5 KD1 0 >20M Keyboard drive line.
6 KS1 4.7 >200K Keyboard scan input.
7 KS2 4.7 >200K Keyboard scan input.
8 KS3 4.7 >200K Keyboard scan input.
9 DATA OUT .3 >20M Data out for commercia television.
10 NC - - -
11 ATE ENABLE 0 10K Used for factory testing.
12 PIP  ENABLE 4.7 >20M Serial com. line used to control data between the micro and PIP.
13 CC VIDEO [ VARIES WITH MODEL| VARIES WITH MODEL Closed caption video input.
14 T-CHIP ENBL 4.6 >20M Serial com line used to control data between the micro and T-Chip.
15 T{ﬁ:',; [():’T_LA 4.5 >20M Serial communication data/clock line.
16 e o 4.7 >200K Seriad  communication data/clock line.
17 BLUE OSD VARIES WITH MODEL Blue OSD output.
18 GREEN OSD (0] 1K Green OSD output.
19 RED OSD (6] VARIES WITH MODEL Red OSD outpuit.
20 vDD 4.7 >20M +5 VDC.
21 VSS 0 0 Ground.
22 FAST SWITCH 0 2K Fast Switch - controls OSD and video switching in T-Chip.
23 STEREO/MONO/NWS * VARIES 70K Selects Stereo, Mono or National Weather Service.
24 H 7 8K Horizontal timing input for OSD.
25 \% .2 1.8K Vertical timing input for OSD.
26 R1 2.0 10K OSD PLL externa control pin.
27 VCO 2.0 >20M OSD VCO externa control pin.
28 NC - - -
29 SPKR MUTE 0 >100K Goes HI to mute speakers.
30 TONE 0/5 >100K Goes HI for low tone and LO for high tone.
31 FM  ON/OFF 0 >20M Turns the FM receiver On/Off - Commercial television only.
32 STEREO  SENSE 0/5 63K Input used to detect the presense of a stereo broadcast.
33 FM  TUNED * VARIES >20M Input to detect when an FM sta;ir?lr;/ is tuned - Commercial television
34 RF SEC * VARIES >20M PWM output - controls secondary of double tuned filter in the tuner.
35 RF PRI * VARIES >20M PWM output - controls primary of double tuned filter in the tuner.
36 SINGLE TUNE * VARIES >20M PWM output - controls single tuned filter in the tuner.
37 STBY SW - - -
38 NC - - -
39 TUNING SYNC 2.3 >20M Sync input to detect the presense of an active channel when tuning.
40 IF DEFEAT 0 >20M Output that can be used to defeat the IF circuit via AGC.
41 OSsC 2 2.3 4M 4 MHz Oscillator.
42 OosC 1 2.3 3.5M 4 MHZ Oscillator.
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U1001 (T-CHIP)

PIN NO. S’I\liRIAAEL \fgf_ﬁiéE IN C(:_EL'D?ES' DESCRIPTION
1 Aux Video In 15 >20M Input for external composite video.
2 IFVce 7.6 500 Power source for IF circuitsinside T-Chip.
3 WB Audio Out 3.8 >20M Detected Wideband audio out of the T-Chip
4 TV Left In 5.0 >20M Left channel audio input.from stereo decoder.
5 TV Right In 5.0 >20M Right channel audio input. from stereo decoder.
6 PIF APC Filter 3.7 >20M External filter connection for IF VCO.
7 Aux Left In 5.0 >20M Left channel audio input from external jacks.
8 Aux Right In 5.0 >20M Right channel audio inputs from external audio jacks.
9 IF Ground 0 0 Ground connection for IF circuits.
10 IF1In 3.6 22K IF input from tuner.
11 IF2In 3.6 22K IF input from tuner.
12 RF AGC Out 45 50K RF AGC control output to the tuner.
13 AGC1 4.8 >20M External connection to the AGC circuit for gain control.
14 AGC 2 4.8 >20M External connection to the AGC circuit for gain control.
15 3.58 Crystal 3.1 >20M 3.58 MHz crystal point.
16 Size Comp. 15 1.5K Allows vertical height to track beam current to prevent blooming.
17 Vert. Output 83 8.3K Vertical ramp drive output.
18 Vert. ALC 3.2 >20M Filter connection to Automatic Level Control for vertical drive.
19 E-W Out 30 >100K Vertical parabolafor E-W pincushion correction.
20 Ref | 1.0 1.6K Internal horizontal reference current path.
21 Horz. GND 0 0 Ground path for internal horizontal circuitry.
22 Standby Vcc. 7.6 6.7K Input for the 7.6 volt standby voltage to start horizontal.
23 APC Filter 26 >20M Filter connection for horizontal APC.
24 Horz. Out 30 12K Horizontal drive output.
25 Flyback In 13 24K Feedback input from flyback for phase correction.
26 XRP .05 32K Xray protection shutdown pin.
27 Sandcastle Out 12 21K Sandcastle signal output. Contains H&V blanking with burst gate.
28 PWM Out 0 1K Not Utilized.
29 PWM Comp 3.6 >20M Error amplifier output to control linear B+ reg. on CTC175 only.
30 PWM In 37 >20M Error amp feedback input from CTC175 power supply.
31 Beam Sense 7.0 2K Input for beam limit. Beam limit active below 6.2 volts.
32 Vid/Vert Vce 7.6 500 Vcc input for the video and vertical circuitsin the T-Chip.
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U1001 (T-CHIP)

PIN NO. S’I\liRIAAEL \fgf_ﬁiéE IN C(:_EL'D?ES' DESCRIPTION
33 Vid/Vert GND 0 0 Ground path for the video and vertical circuits inside the T-Chip.
34 Pix ABL Filter 2.7 >100K External filter connection for Pix ABL circuit.
35 Brt ABL Filter 2.8 >20M External filter connection for BRT ABL circuit.
36 Red Out 3.0 >20M Red output to CRT.
37 Green Out 2.7 >20M Green output to CRT.
38 Blue Out 3.0 >20M Blue Output to CRT.
39 Fast Switch In 0 1.5K Fast switch input from micro to control OSD/Video switching.
40 Red In 0, *VARIES >20M Red OSD input from micro.
41 Greenln 55 >20M Green OSD input from micro.
42 BluelIn 55 >20M Blue OSD input from micro.
43 Black Lev Det 4.7 >300K External filter connection for the Black Stretch Circuit.
44 Select Y Out 4.0 >20M Selected Y out signal used as Closed Caption video source.
45 Y2In 38 >20M S-Video luminance input.
46 C21In 31 >20M S-Video chromainput.
47 Color Killer 3.8 8K Color killer filter connection.
48 Y1in 39 >20M TV luminance input.
49 Clin 31 >20M TV chromainput.
50 Filt Tst It 55 >20M Autotune filter connection. Used to lock all internal oscillators.
51 Select Vid Out 3.2 2K Selected video (Aux/IF) out to PIP.
52 Bus Enable 4.6 >20M T-Bus enable from micro. Used to control data to and from T-Chip.
53 Bus Clock 4.7 >1M T-Bus clock used to synchronize data transfers.
54 Bus Data 4.6 >20M T-Bus data from micro.
55 Snd IF Out 37 >20M Sound IF out of T-Chip. Sent to 4.5 MHz CF and input to pin 58.
56 Bus Ground 0 0 Ground connection for T-Bus.
57 Audio Bias 5.8 >20M External filter connection for audio bias circuitry inside T-Chip.
58 Snd IF In 2.55 8K Input for 4.5 MHz filtered sound IF.
59 Right Out 3.8 >20M Right channel audio output from T-Chip.
60 Left Out 38 >20M Left channel audio output from T-Chip.
61 Vol DAC Fitr .96 >20M Filter connection for audio volume DAC.
62 VCO Tank 2 6.6 1.5K External connection to video VCO tank circuit.
63 Video Out 32 2K Detected video output.
64 VCO Tank 1 6.6 1.5K External connection to video VCO tank circuit.
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U1001 (T-CHIP) Internal B
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CTC175/176/177 Self-Test

Select the best answer (S) to the questions.
Exercise #1

1. Why would the differences between a*“hot chassis’ and a*“ cold chassis’ have an effect on what features
could be supported by the chassis, for example, PIP, video jacks, etc.?
A. The“Hot Chassis’ runs warmer than the “Cold Chassis.”
B. A “Hot Chassis’ poses asafety hazard with exposed metal parts. Hence, external jacks are prohibited.
C. There are no differences.
D. The “Hot Chassis” can support more features.

2. Why isit necessary to hook up the composite video jacks even if an S-Video source is being used?
A. S-Video is not routed through the PIP circuit so composite video is needed for the small pix source.
B. It isnot necessary. It merely ensures at least one of them will be hooked up correctly.
C. The S-Video source is not the correct level for the PIP circuit.
D. None of the above.

3. What function does R4104 in the CTC176/177 power supply serve?
A. Itisableeder resistor.
B. It minimizes voltage spikes.
C. It isthe start-up resistor for the power supply.
D. All of the above.

4. What symptom would you expect if R4104 were open?
A. It would be hard to tell.
B. Dead Set.
C. Pulsing set.
D. Audible squeal.

5. What function do C4123 and R4125 serve?
A. High voltage spike filtering.
B. Standby error amplifier.
C. Oscillating feedback path.
D. None of the above.

6. R4l124isthesourceresistor fortheswitching FET insideU4101. What happenstothevoltagedrop across
R4124 as the load on the power supply increases?
A. Increases.
B. Decreases.
C. Stays the same.
D. None of the above.
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7. What will happen to the CTC177/176 power supply if the load increases beyond what is considered
normal operating parameters?
A. The TV will self-destruct.
B. Shutdown.
C. Display “Overload” on the screen.
D. None of the above.

8. What isthe normal operating voltage for the error amp on pin 1 of U41017?
. 100 volts.

.-100 volts.

. -20 volts.

. None of the above.

OO w>

9. If the switching power supply frequency isin the audible range, what is the cause?
A. Mis-adjusted frequency.
B. Line voltageis too high.
C. An excessive load on the power supply.
D. None of the above.

Exercise #2

1. What IC’ s actively make up the system control circuit?
A. U3101 & U3201.
B. U2901 & U7401.
C. U1001.
D. All of the above.

2. Where are dl the digital alignments for the chassis stored?
A. U3201.
B. U1001.
C. U7401.
D. U2901.

3. What isthe purpose of the reset circuit and what does the television do when the reset circuit is active?
A. Starts the micro in aknown place in its program. The television off when reset is active.
B. Starts the micro in aknown place in its program. The television is on when reset is active.
C. Prevents the TV from being turned on too soon.
D. None of the above.

4. How does U3101 turn on the television?
A. Pulls the on/off pin on the micro HI.
B. Pulls the on/off pin on the micro LO.
C. Sends an on command to the T-Chip over the serial bus.
D. None of the above.
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. What kind of dataactivity ispresent on the seria busin the standby mode on anormally functioning set?
A. No data activity is noticeably present.

B. Data activity is seen constantly.

C. 5Vpp pulses.

D. None of the above.

. What will be seen on the serial busif U3201 is missing or defective?
A. Nothing.

B. Constant data activity as U3101 looks for U3201.

C. Partial data activity.

D. None of the above.

How does U3101 know when the television isin XRP shutdown?
A. It doesn’'t know. Thereis no XRP pin to the micro.

B. By monitoring the scan supplies.

C. By looking at the XRP bit in the T-Bus data sent from U1001.
D. None of the above.

. How does U3101 detect the presence of S-Video?
A. Checks the horizontal lock bit in the T-Bus data.

B. It gets information from the S-Video detector IC.

C. By the user selecting S-Video.

D. None of the above.

. What information is stored in the U3201, the EEPROM?
A. Channdl scan list and labels.

B. All digital alignments.

C. The TV seria number.

D. None of the above.

10.What will the technician have to do if the EEPROM s replaced?

A. The EEPROM comes pre-aligned and will require the technician to do nothing.
B. Re-align the entire chassis.

C. Re-dign only the tuner.

D. None of the above.

11.Where in the video signal is the closed caption signal sent?

A. Inthe audio carrier.

B. On line 19 of the video signal.

C. Online 21 of thefirst field of video.
D. None of the above.
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12. What is the password to get to the first level of alignments?
A. 9,900,000.
B. 95.
C. 125.
D. None of the above.

13. How does U3101 know if the Power button or the Channel button has been pressed?
A. By using two drive lines.
B. By monitoring the keyboard sense lines for a constant or pulsing LO.
C. By alooking for aHI at the Power and Channel pins on the micro.
D. None of the above.

Exercise #3

1. What isthe difference between the 20" and 25" horizontal deflection circuit verses the 27" and 31"
horizontal deflection circuit?
A. Pincushion circuit.
B. Horizontal output circuit.
C. No differences. Everything is compensated for in the yoke.
D. None of the above.

2. Arethe horizonta output transistors, Q4401, the same part for the 25" and 27"?
A.Yes
B. No.
C. Depends on the mode!.
D. None of the above.

3. Symptom: Thepictureisshifted to theright, but islocked. What horizontal circuit (or alignment) ismost
likely at fault?
A. Horizontal APC.
B. Horizontal AFC.
C. Horizonta linearity.
D. None of the above.

4. Symptom: The pictureistearing diagonally and the horizontal circuitismaking asquealing sound. What
horizontal circuit (or aignment) is most likely at fault?
A. Horizontal APC.
B. Horizontal AFC.
C. Horizonta linearity.
D. None of the above.
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10.

If the horizontal frequency alignment is set too low, what will happen?
A. The TV will operate normally but will make a squealing sound.

B. The TV will shutdown.

C. The picture will collapse vertically.

D. None of the above.

How can the technician overcome the problem induced in the previous question?

A. Replace the EEPROM.

B. Temporarily install additional capacitancein the horizontal output circuit to bring high voltage down
far enough to start the set.

C. The problem cannot be overcome.

D. None of the above.

What screen sizes have a pincushion correction circuit?
A. 20"
B. 25".
C. 27"
D. 31".

A repeat failure of the vertical output 1C, U4501, can be caused by what?
A. Pincushion circuit.

B. IF circuit.

C. System control circuit.

D. None of the above.

What is the 7.6 volt supply to pin 22 of U1001 used for?

A. Keeps the data bus in U1001 active.

B. Provides the necessary bias to the horizonta drive circuitsin order to start the TV.
C. Kegpsthe TV in the off mode.

D. All of the above.

Oneterminal of the vertical yoke connector (E4501) istied to the “half supply” derived off the 12 volt
run supply. What voltage on E4502 will cause the electron beam to be at approximately the center of the
screen?

A. Ovolts.

B. 5valts.

C. Approximately 12 volts.

D. Approximately 26 volts.
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11. What isthe average DC level of the vertical ramp at pin 17 of U1001?
A. 3.8 volts.
B. 7.6 volts.
C. 12 volts.
D. 26 valts.

12. What is the purpose of the vertical size compensation at pin 16 of U10017?
A. Increases vertical height during high beam current scenes.
B. Decreases vertical height during high beam current scenes.
C. Itispart of the error amplifier for linear regulator.
D. All of the above.

Exercise #4

1. What istheadvantage (asfar astuning channels) of the CTC177 tuner over thetraditional “track” tuner?
A. There is no advantage.
B. Thetuner can more accurately tune channelsindividually by independently adjusting the stages of the
tuner.
C. Can tuner many more channels than previous tuners.
D. None of the above.

2. Where are the alignment data for the tuner stored?
A. U3101.
B. U3201.
C. U1001.
D. None of the above.

3. How many alignments are there for each of the alignment channels?
A. 1l
B. 2
C.3.
D.4

4. How many alignment channels are there and why?
A. 19.
B. 125.
C. Cover the entire frequency range of the tuner.
D. Conserves memory in the EEPROM and alows linear interpolation to tune in-between channels.

5. If one alignment channel is re-aligned, why should they all should be re-aligned?
A. Changing one channel will ater the linear interpolation curve possibly causing channels to be mis-
tuned.
B. All aignments are erased when one channel alignment is changed.
C. All channd alignments must be stored at the same time.
D. None of the above.
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6. Why if one varactor diode in either the UHF or VHF circuit is changed, all of the varactor diodesin the
respective circuit must be changed.
A. It is cheaper to replace them al instead of just one.
B. The diodes are matched for junction capacitance. If only one is changed, the tuner may not operate
correctly.
C. They are located on the board such that unsoldering one will remove the solder to the rest of them.
D. None of the above.

7. If the tuner will tune all the bands but one, what 1C’ s can be considered to be working properly?
A. U7501 & U3101.
B. U3201
C. At least part of U7401 & U7301.
D. All of the above.

8. What isthe purpose of the isolation box found on the CTC175 tuner?
A. Minimize RF interference.
B. Increase the gain of the tuner.
C. Isolate the antenna connector from the chassis ground.
D. None of the above.

9. Why isit important the tuner alignment channels be aligned on accurate FCC frequencies?
A. Maintain compatibility with different cable systems.
B. It isan FCC requirement.
C. Decreases the alignment steps.
D. None of the above.

10.What are the steps for aligning the data channels on the tuner with the service menu?
A. Monitor the AGC voltage.
B. Adjust the secondary, primary and single tuned filters.
C. Adjust for lowest AGC voltage.
D. All of the above.

Exercise #5

1. How isAFT carried out in the CTC177 chassis?
A. AFT voltage is sent back to U3101.
B. The wide band amplifier controls the PLL.
C. Digital frequency inside U1001 sends AFT information over the serial bus to U3101.
D. None of the above.
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2. Why isthere no AFT alignment necessary on the CTC177 chassis?
A. The AFT coil isaligned at the factory and requires no further adjustment.
B. Thereisno AFT coil because digital AFT uses a frequency counter.
C. The AFT adjustment is auto programmed.
D. None of the above.

3. What are the three possible luminance sources on a fully featured CTC177 ?
A.IFvideo.
B. Aux Video.
C. S-Video.
D. None of the above.

4. How is OSD mixed with the rest of the video?
A. OSD lines are wired to the CRT socket board where the individual guns are biased.
B. Insdethe RGB IC.
C. OSD information from U3101 is sent to U1001 where it is mixed internally with the video.
D. None or the above.

5. If pin 39 were a constant HI, even with no OSD present, what would be the symptom on the screen?
A. Red video.
B. Green video.
C. No video.
D. None of the above

6. Why can't the 3.58 MHz chroma oscillator be monitored outside U1001?
A. The oscilloscope will load down the oscillator.
B. The crystal is connected in series with a comparator and is anull point.
C. Thereisno 3.58MHz crystal.
D. None of the above.

7. How can the color killer be defeated?
A. Apply approximately 4 voltsin U1001 pin 47.
B. Ground U1001 pin 47.
C. Unsolder U1001 pin 47.
D. Non of the above.

8. Whereisthe volume control for the audio circuit carried out?
A. In the audio output IC.
B. Inside U1001.
C.IntheTVBIC.
D. None of the above.
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0.

10.

If the stereo prompt on the OSD is displayed but thereis no audio, what portion of the audio circuit can
be assumed to be good?

A. Audio IF circuit.

B. At least part of the stereo decoder circuit.

C. The audio output circuit

D. None of the above.

If the voltage on pin 29 of U3101 is LO and the voltage on pin 3 of U1901 islow, what symptom will
be exhibited and what component would be a likely suspect?

A. No audio, U3101.

B. No audio, Q1903.

C. Loud audio, U3101.

D. None of the above.

Exercise #6

1.

2.

What are the two big differences between the PIP circuit in the CTC177 and the PIP circuits in the
CTC169?
A. Has more features.
B. It is built on the main circuit board.
C. It isprimarily composed of only two IC’s.
D. All of the above.

If the big picture signal does not contain burst, what symptom would most likely be encountered on the
insert picture?

A. No insert picture at al.

B. No luminance in the small picture.

C. No chromain the small picture.

D. None of the above.

What alignments in the PIP circuit are set over the serial bus using the service menu?
A. Chromagain.

B. Tint.

C. Brightness.

D. Contrast.

A complete failure of the PIP circuit would most likely create what type of symptom on the screen?
A. No small pix.

B. No large pix.

C. Novideo at all.

D. None of the above.
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5. When troubleshooting asuspected PIP problem, if the OSD does not indi cate PI P, what can be assumed?
A. The PIP circuit is definitely defective.
B. System control is the problem.
C. PIP is not the problem.
D. None of the above.

6. If thesmall picture doesnot work but the OSD doesindicate Pl P, what two signals should be confirmed?
A. 3.58 MHz oscillator.
B. U2901 oscillator.
C. Sandcastle signal at U2901 pin 19.
D. None of the above.

7. What aretwo good test pointslocated on thetop of thecircuit board to check selected videoand TV video
going to the PIP circuit?
A. TP 2606.
B. FB 2903.
C. TP 2301.
D. FB 2902.

8. If PIP operates normally but malfunctions when only certain video tapes are used, what could be the
problem?
A.Bad VCR.
B. Bad Tape.
C. Copy guard interference.
D. All of the above.

9. What are the four user controls with the PIP circuit?
A. Move.
B. Swap.
C. Freeze.
D. PIP on/off

10. Does the CTC177 contain a comb filter?
A.Yes
B. No.
C. Depends on model number.
D. 27" and higher TV’s contain the comb filter.
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