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TheCTC186/87 chassisisvirtualy thesameasthe CTC176/77 withtheadditionof a CTC186/87
dbx Stereo Decoder / Combfilter board. For completedescriptionsof thecommon

circuitry, refer totheCTC175/176/177 Technica Training Manual (publication number

T-CTC175/6/7/-1).

Later productionCTC175/176/177 chassishaveadifferent microprocessor (U3101). System Control
Thesechassiscanbeidentified witha“2” after thealphasuffix onthebar codelabel.

For example, aCTC177AA chassisthat had the new versionmicroprocessor would be

labeled CTC177AA2. Thisisextremelyimportant becausethepinoutsarenot thesame.

Inother words, they areNOT interchangeable. The CTC186/87 also supportsthis

newer versionmicroprocessor.

Theuseof thebuscontrolled stereo decoder (U1600) and thenew Thomson ST-9
microprocessor (U3101), changesthesystemcontrol block diagramdlightly to accom-
modatethedifferent parts. Thedifferencesarepin-out changesonthemicroprocessor
andtheadditionof U1600, figure 1. Withtheexception of thesechanges, thesystem
control circuit isfunctionally thesameasthe CTC177 (seethe System Control section

of theCTC177trainingmanual).
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Figure 1, System Control Block Diagram
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U3101 - Thomson ST-9 SYSTEM CONTROL MICROPROCESSOR

PIN NO. NAME VOLTAGE IN CKT. RES. DESCRIPTION
1 IR IN 4.5 >300K IR input signal from remote control.
2 RESET 5 >200K Micro reset - active LO.
3 NC - - B
4 DEGAUSS 0 >20M Activates 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 0.3 >20M Data out for commercial television.
10 ATE ENABLE 0 10K Used for factory testing.
11 CC VIDEO 2 >50K Closed caption video input.
12 PIP ENABLE 4.7 >20M ;irliigs)mrg:;lﬁgon line used to control data between
13 NC - - -
14 T-CHIP ENBL 46 >20M tSh(zrlarlLigr%m;{d Il_?fecrL:isF,)ed to control communication between
15 BLUE OSD 0 1K Blue OSD output.
16 GRN OSD 0 1K Green OSD output.
17 RED OSD 0 1K Red OSD output.
18 FSw 0 2K Fast switch - controls OSD and video switching in T-chip.
19 T-CHIP DATA 4.5 >20M Serial communication - data/clock.
TUNER/ST CLK
T-CHIP CLK : ot
20 TUNER/ST DATA 4.7 >200K Serial communication - data/clock
21 VDD 4.7 >20M Power supply input for microprocessor.
22 VSS 0 0 Ground for microprocessor.
23 PLL FILTER 2.6 >20M PLL filter network.
24 PLL BIAS 2.2 6K PLL bias resistor Connection.
25 PLL VCC 4.7 >20M Power supply for PLL.
26 H 0.7 8K Horizontal timing input for OSD.
27 \% 0.2 1.8K Vertical timing input for OSD.
28 ?T(F;,\Sllg,s\lvg 11/0 36K Expanded stereo, NWS-gain and mono /stereo control line.
29 SPK MUTE 0 >100K Goes HI to mute speakers.
30 TONE 0/5 >100K Goes HI for low tone and LO for high tone.
SCLOCK/FM Serial clock for DBX stereo decoder. FM on control for
sl ON/OFF 0 >20M commercial TV.
32 ST SENSE 0/5 >20M Stereo Detect line for non-DBX stereo sets.
33 RE SEC * VARIES >20M FHYnginOl:LF;UIt[;ngrontrOIS the secondary of the double tuned
3 RE PRI * VARIES >20M f”:/(\elrMinOL:L%utn;ngrontrols the primary of the double tuned
35 SINGLE TUN * VARIES >20M PWM output - Controls the single tuned filter in the tuner.
36 OSC ouTt 2.3 >20M 8MHz crystal connection.
37 OSC IN 2.3 >20M 8MHz crystal connection.
a8 TUN SYNC 23 >20M Sync |nqu to detect the presence of an active channel
when tuning.
39 FM TUN * VARIES >20M Input to detect an active FM station on commercial TV.
40 IF DEFEAT 0 >20M Output to defeat IF circuit via AGC.
41 STBY SW - >20M -
42 DATA IN 4.8 >200K Data input for commercial television.
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Thisboard containsananalog combfilter that isused to separateluminanceand chromi- ~ Comb  Filter
nance. Compositevideoisrouted fromthemain board from E2601 and appliedto the

input at pin 2 of thecombfilter IC (FL2651). Lumaisoutput at pin5and chromais

output at pin 3. Thesesignalsare sent back to the mainboard at E2602 and E2603

wherethey areinput tothe T-Chip (U1001), figure2. Refer to theluminanceand

chrominanceprocessing sectionof the CTC177 training manual for signal processingon

themainboard.
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. | | @ E2603
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T

STEREO DECODER / COMB FILTER PCB

Figure 2, Comb Filter

1. Check for compositevideo at E2601. If thereisno video present, theproblemison  Troubleshooting
themainboard and not thecombfilter. If video ispresent, go to thenext step.

2. Check for lumaand chromaout at E2602 and E2603. If lumaand chromaare
present, thecombfilter isworking correctly. 1f they arenot present, gotothenext

sep.
3. Checkfor 9voltsat pin1of thecombfilter (FL2651). If thevoltageispresent,

suspect adefective FL2651. If thevoltageismissing, check Q2651 and itsassoci-
ated components.
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Thestereo decoder (U1600) receiveswideband audio fromthemain board and de-

Stereo Decoder codesleft and right audio information. Wideband audio enterstheboard at JS107
(figure3) andiscapacitively coupledto U1600 pin11. Decodedleft andright signals
areoutput at pins29 and 28 respectively. U1601 bufferstheleft and right output and
providestheexpanded stereo featureinconjunctionwithQ1601. Whentheexpanded
stereoline(JS112) goesL O, Q1601 turnsonand cross-mixestheleft and right channel
informationto produceaperceived increaseinstereo separation. Pins1and 7 of U1601
output theleft and right signalsrespectively that arecapacitively coupled back tothe
main board viaJS105 and JS106.
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l e mem— e pe———— e —————————— ' 35106 |

= ---- 5 A
SCLK 11
<> I
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SDATA
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+12V P-AAn—e

EXP. STEREO ), |
Js112

STEREO DECODER / COMB FILTER PCB !

Figure 3, DBX Stereo Decoder
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U1600isdigitally controlled over thel2C bus. Analoglinesthat wereusedinthe
CTC177for stereo senseand stereo select (seethe Audio Processing section of the
CTC177trainingmanual) areno longer used. Instead, communicationsbetween U1600
andthetelevision’ smicroprocessor arecarried out over theseria bus, figure4.
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Figure4, Audio Circuit Block Diagram

necessary buscontrolsarecontainedintheSERVICEMENU.

Sgnal Description Summary
INPUT SIGNAL DESCRIPTION MEASUREMENT

ALIGNMENT

#25 ATT

#26 STVCO
#27 SAPVCO
#28 STLPF
#29 SAPBPF
#30 WBSEP
#31 SPECSEP

WBA Input;JS107

100 Hz, 424 mv rms

Open WBA or short ACto gnd.
78,670Hz (5xfH), 255 mvrms
9.4KHz,1.04vrms

88 KHz, 206 mv rms

JS106 (RIGHT OUT)
JS106 (RIGHT OUT)
Observe OSD * (star)
Observe OSD STEREO”
Observe OSD * (star)
Stereo, LEFT only, 300Hzw/ pilot JS106 (RIGHT OUT)
Stereo, LEFT only, 3KHz, w/ pilot JS106 (RIGHT OUT)
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NOTES.
. Allreplacement stereo | C’ smust bealigned accordingto thisprocedure.

» All Stereo/SAPaignmentsmust beperformedinthesequenceshown. Several
alignmentsarecoarseaignmentsfor onesthat follow.

*  Whentheset startsup, thedbx Stereo | Cwill bealignedwith |1 C alignment data
whichisstoredinEEPROM memory fromthepreviousl Cthat wasinstalledinthe
set. Inmost cases, stereo and SAP will be detected, but the stereo and SAP vco
free-running frequencieswill not beproperly aligned. Neither will stereo separation
nor thevariousinterna filtersbeoptimized. Thefull alignment proceduremust be
performedto makesurethel C performswithinspecification.

*  Amodulator or other signal sourcewithvideo must beconnectedto thetuner, and
the set tuned to the appropriate channel inorder to detect stereo. Stereo and SAP
alignmentscannot be performedwithVIDEO IN selected (channel 00).

Alignment Preparation

Makesurethat theEXPANDED STEREO functionisturned off, otherwisetheoutput
amplitudeswill beinerror. Also, STEREO SEPARATION aignmentswill beimpos-
shle.

Accessthe SERVICE MENU for thedbx | C asfollows:

1. PressandholdtheMENU button, thenwhileholding MENU pressthe ON button,
followed by theVOLUME + button. Thisaccessesthe GENERAL SERVICE
MENU display.

2. Released| buttons.

3. Increment VALUE (V) number to 76 by pressing and holdingtheVOLUME UP
button.

4. Increment PARAMETER (P) number to 13 by pressing and holdingthe CHANNEL
UPbutton.

5. Increment V numberto 77 withVV OLUME UPbutton.

6. Increment Pnumberto 25withCHANNEL UPbutton. Thisisthefirst alignment
parameter.
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Performtheaignmentsinthefollowing sequence.

Attenuator (ATT = Parameter # 25)
DAC range = 0to 15.
All following alignments depend on the correct setting of this alignment.

1.

Unsolder and lift thebottomend of R1609 fromthecircuit board. Thisisthe
Wideband Audio input (WBA) tothe CXA1734 stereo I C.

Connect anaudio generator to theunsoldered end of R609 (WBA). Adjust the
generator output for 100 Hz, 424 mv rms, +/- 10 mv at module pin#7, WBA. This
correspondsto afull 25K Hz carrier deviationmono audio signal fromthesound | F.

Connect an ACvoltmeter to module JS106, RIGHT CHANNEL OUTPUT. Thisis
also thebottomend of R612. (Do not usethetop end, or oscillationsmay result.)
AdjusttheATT DAC usingthevolumecontrol button. SettheDACfor anoutput
level ascloseto 489 mv rmsaspossible. Each DAC step will changethe output
level by about 25 mv.

Observeonanoscilloscopethat theaudio output at module pins#5 (LEFT) and #6
(RIGHT) arecleanand undistorted.

Observethat thermsamplitude of both pins#5 and #6 arewithin 20 mvrmsof each
other.

If thefinal DAC alignment valueisnot withintherangeof 7- 11, check to make
surethat thesignal amplitudeisproper. (Do not use1KHz, becausetheinternal de-
emphasisfilter will causeanamplitudeerror.)

STEREO VCO freerunning frequency. (STVCO = Parameter # 26)
DAC range = 0to 63.
This alignment is also a course adjustment for the next alignment.

1.

3.

Removetheaudio generator connectionfromthebottomend of R1609. False
STV COfrequency will begenerated if WBA isnot open, asV CO triestolock to
noiseor other frequency.

Connect afrequency counter to module JS106, RIGHT OUT. (4xfHvcois
automatically routed to JS106 whenin P#26.)

Adjust DACwhilemonitoring frequency. Set DAC for frequency =62,936 Hz +/-

200Hz. (4xfR). Thefrequency increment for each DAC stepisapproximately 300
Hz.
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SAPVCO free running frequency. (SAPVCO = Parameter # 27)

DAC range= 0Oto 15.

Thisisnot a direct frequency measurement. It usestheinternal status registers of
the stereo IC to indicate PLL lock. The previous alignment (STVCO) isa coarse
adjust for this alignment.

1.

Adjust audio generator for 78.67 KHz, 254 mv rms (559 Vp-p), +/- 10mv. (5x
fy SAPsubcarrier, equivalent to 15 KHz carrier deviation) at WBA inpui.

Set SAPVCO DACto step #0. Observe TV screen. No star (*) should be
present.

Increment DA C once per second or slower until * becomespresent. Recordthis
DAC setting. (A flashing* isOK. Usually, onemoreDAC increment will stopthe
flashing.)

Set DACto step # 15. Observethat no * ispresent. Decrement DAC until * once
againbecomespresent. RecordthisDAC setting.

Averagethe DAC settingsfromsteps(c) and (d). Set DACtothisaveragedvalue.
Thisistheproper alignment valuefor SAPV CO. Settingwill usuallybel- 14. If
not, verify that previousstep wasdoneproperly.

STEREO LOWPASSFILTER (STLPF = Parameter # 28)
DAC range = 0to 63.
This alignment is also a course adjustment for the next alignment.

1.

2.

Adjust audio generator for 9.4KHz, 1.04vrms(1.47 Vp-p) at WBA input.

Set STLPFDACto step#0. ObserveTV screen. No“STEREQ” indicator
should bepresent.

Increment DAC onceper second or ower until “STEREQO” indicator becomes
present. RecordthisDAC setting. (ItisOK for the* STEREQ” indicator toflash.
Usually, onemoreDACincrement will stoptheflashing.)

Set DACto step#63. Observethat no“ STEREO” indicator ispresent. Decre-
ment DACuntil “STEREOQO” indicator onceagainbecomespresent. Recordthis
DACstting.

Averagethe DAC settingsfromsteps(c) and (d). Set DACtothisaveragedvalue.
Thisistheproper alignment valuefor STLPF.
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SAP BANDPASS FILTER (SAPBPF = Parameter # 29)
DAC range = 0to 15.

1.

2.

Adjust audio generator for 88 KHz, 220 mv rms, +/- 10 mv.
Set SAPBPFDAC to step #0. Observe TV screen. No * should be present.

Increment DA C once per second or slower until * becomespresent. Recordthis
DACstting.

Set DACto step # 15. Observethat no * ispresent. Decrement DAC until * once
againbecomespresent. RecordthisDAC setting.

Averagethe DAC settingsfromsteps(c) and (d). Set DACtothisaveragedvalue.
Thisistheproper aignment valuefor SAPBPF.

WIDEBAND SEPARATION (WBSEP = Parameter # 30)
DAC range = 0to 63.
Thisalignment is for the dox WIDEBAND detector

1.

2.

Set stereo generator for STEREO LEFT CHANNEL ONLY SIGNAL, 300Hz.
Connect ACrmsvoltmeter to moduleJS106, RIGHT CHANNEL OUT.

Set WBSEPDAC o step# 31 (DAC midpoint).

Start incrementing WBSEP DA C (or decrementing, asnecessary) whileobserving
voltmeter reading. Find DA C setting which producesaminimumvoltmeter reading
(null setting). RecordthisDAC setting. Theexact null settingwill typically be
difficult to determine, becausethenull rangeisrather broad.

Measuremodule JS105, LEFT CHANNEL OUT, and check for at least 20 dB
separationbetween LEFT and RIGHT.

Thisalignment will berepeated after doing thenext alignment, becauseof some
interactionbetweenthe WBSEPand SPECSEPDAC's.
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SPECTRAL SEPARATION (SPECSEP = Parameter # 31)
DAC range = 0to 63.
Thisalignment is for the dbx SPECTRAL detector

1. Setstereogenerator for STEREOLEFT CHANNEL ONLY SIGNAL, 3KHz.
Note: If the MTS generator being used is not capable of generating a 3KHz signal,
the alignment cannot be performed. If thisisthe case, set the DAC to the nominal
default of 35.

2. Connect ACrmsvoltmeter to moduleJS106, RIGHT CHANNEL OUT.

3. Set SPECSEPDACto step# 31 (DAC midpoint).

4. Startincrementing SPECSEP DA C (or decrementing, asnecessary) whileobserving
voltmeter reading. Find DA C setting which producesaminimumvoltmeter reading
(null setting). RecordthisDAC setting. Theexact null settingwill typically be
difficult to determine, becausethenull rangeisrather broad. Dothebest you can.

5. Measuremodule JS105, LEFT CHANNEL OUT, and check for at least 20 dB
separationbetween LEFT and RIGHT.
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Atelevisontuner receives(or selectively tunes) a6M Hz bandwidth RF (Radio Fre-
guency) carrier that containsaudio and video informationand convertsit toacommon| F
signa (IntermediateFrequency). Thel Fsignal isdemodulated by thetelevisonintoits
audio andvideo components. All tunerswork ontheprincipleof atuned circuit whose
resonant frequency determineswhat channel istuned. By changingthetuned circuits
resonant frequency, different RF carriers(channels) areselected. Beforediscussingthe
different sectionsthat comprisethetuner’ scircuitry, itisappropriateto review certain
fundamental conceptsof inductors, capacitorsandvaractors. Thesecomponentsplay a
major roleinall tunedcircuits.

Inductors

Remember, aninductor issimply acoil of wire. Theability of acoil to opposeachange
incurrentisameasureof theinductanceL of thecoil. Inductanceismeasuredinhenries
(H). Forinductorsinseries, thetota inductanceisfoundinthesamemanner asresistors
inseries, figureb. Likewise, thetotal inductanceof inductorsinparallel isfoundinthe
samemanner asresistorsinparalel, figure5. Themainideato remember hereisinduc-
torsaddedinparallel reducethetotal inductanceand inductorsadded inseriesin-
creasethetotal inductance.

O~"VIO—"TVVO "0V *—-=rmmmmmn
Lr L L2 Ls [N |
[o]

Tl povep
'mni
'mw
I

=

Figure5, Inductorsin Seriesand Parallel
Capacitors
Capacitorsarecomponentsthat aremadeup of two parallel conducting platesseparated
by aninsulating material. A capacitor storesachargeonitsplates. Thestoragecapacity
CismeasuredinFarads(F). Thefaradisgenerally too largeaunit for most tuner
applicationsso the pico farad (pF) 10-12Fisused. Total capacitanceiscalculated in
theoppositemanner asinductance, figure6. Capacitorsinparallel increasetotal
capacitanceand capacitorsin series decreasetotal capacitance.

| I I
o—i| i | I — —
G, G G G G
(o]
1_ 1. 1 1 1

cTatet e o

G = C1+Cz+c34~-—cN
Figure 6, Capacitorsin Seriesand Parallel
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Thesetwo fundamental conceptsareessential to understanding and troubleshooting tuner
circuits. Thecircuitinfigure7isasmpleparallel resonant band-passfilter circuit, similar
towhat would befoundinatuner. Thefrequencyisdetermined by relationshipas
shown. Themain point hereisdecreasing the capacitance and/or inductance will
raise the resonant frequency. Increasing the capacitance and/or inductance will
lower the resonant frequency.

O—an o 4
+ +
1 Vi
Vi TC Vo
o > o >

fp f

1
fp =
P=2pJLC
Figure 7, Band-pass Filter

Varactor Diode

Oneof themajor componentsthat isfoundinanelectronictuner isthevaractor diode.
Thevaractor actslikeavoltage variable capacitor. Anincreaseinreversebiasacross
the diode causes the capacitanceto decrease. Conversely, adecreasein reversebias
causesitscapacitancetoincrease. Thisallowstheresonant frequency of atuned
circuitsto bechangeby applyingatuning voltage, figure8.

SIGNAL
SOURCE

TUNING VOLTAGE
SOURCE

Figure 8, Basic Varactor Tuning Circuit
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Input Filter Basic Tuner
A tuner iscomposed of the basic elementsshowninfigure9. Thefront end of atuner

hasafilter network that filtersout unwanted FM and | F frequenciesthat may be present.
It also containsasingled tunedfilter that tunesthefrequency of thedesired channel and
inputsthissignal totheRFamplifier.

-
CHANNEL 6 m
PIX = 83.25MHz 83.25MHz S 129MHz = DIFF. 45.75MHz
RF AMP MIXER 3 IF PIX = 45.75MHz
—>
ANTENNA O———] INPUTFILTER | RF BANDPASS IFBANDPASS |—QO IF
| i
$
< 129 MHz
OSCILLATOR -|_
OSC. NETWORK
AGC B+

Figure 9, Basic Tuner

RF Amplifier

TheRFamplifiersinthetunerswewill beconcerned withusedual gatedepletiontype
MOSFET’ s(Metal Oxide Semiconductor Field Effect Transistors). Thesetransistors
arevery highimpedance (inthemegaohms) voltagecontrolled devicesthat function
very muchlikevacuumtubes. TheN-channel depletiontypeMOSFET’ sarenormally
“on” without any typeof gatebias. Whenanegativevoltageisappliedtothegatewith
respect tothesource, draincurrent flow isreduced or pinched off entirely if thereverse
biasissufficient. Conversely, apositivevoltageonthegatewithrespect tothesource
will increasedraincurrent flow to apoint. Dual gateMOSFET’ shavetwo gatesboth
of whichaffect draincurrent. InRFamplifier configurations, theRF signal isinput on
Gatel andthe AGC (Automatic Gain Control) voltageisappliedto Gate2. Asthe
AGCvoltagerises, moredraincurrent isproduced increasing theoutput of therespec-
tiveRF stage. Asthe AGC voltagedecreases, theoutput of the RF stage decreases.
Thesefundamental principlesareimportant whentroubleshooting.

RF Bandpass

TheRFbandpassisadouble-tunedfilter that receivestheamplified signal fromthe RF
amplifier andre-tunesit. Thisperforms®sharp” tuning of theRFsignal to obtaingreater
selectivity. It also performssomeimpedancematchingtothelatter stagesof thetuner.
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Oscillator / Mixer / |F Bandpass

Theoscillator network comprisesthelocal oscillator withitscontrol circuitry. The
oscillator generatesasignal that isbeat or heterodyned against the incoming RFsignal.
Thisisdoneto obtainthel F picturefrequency of 45.75MHz. Toaccomplishthis, the
oscillator frequency isset 45.75MHz higher thantheincoming RFsignal. Thetwo
signalsare“beat” or heterodynedtogether inthemixer stage. Using channel 6 asan
example, thepicturefrequency of 83.25 MHzisheterodyned withanoscillator fre-
guency of 129MHz. Thisproducesasumsignal of 212.25MHz and adifferencesigna
of 45.75MHz. Thel Fbandpassextractsthedifferencesignal which producesthe
channel’ svideo carrier at 45.75MHz, thechromacarrier at 42.17MHz and theaudio
carrier at 41.25MHz. Changingthelocal oscillator frequency accordingly allowsall
channelsto producethesamel Ffrequencies.

PLL / Frequency Synthesizer

Thelocal oscillator frequency must changeover awiderangeto convert themany
channelstothel Ffrequency. Thelocal oscillator inmodernelectronictuners, and more
importantly thetuner inthe CTC175/76/77/86/87 chassis, usesafrequency synthesizer
to control theoscillator. A frequency synthesizerismadeup of aPLL (PhaseLock
Loop) and aprogrammabledivider circuit.

A basicPLL block diagramisshowninfigure10. A voltagecontrolled oscillator (V CO)
sendsafrequency sampleback to acomparator. Thecomparator comparesthesample
frequency of theoscillator to areferencesigna derived fromacrystal controlled oscilla-
tor. Whentheoscillator isoff thefrequency, thecomparator generatesanerror voltage
that correctstheoscillator. TheV COwill staylockedtothereferenceoscillator.

VOLTAGE

CONTROLLED ——
OSCILLATOR DC VOLTAGE

FREQUENCY
SAMPLE

N FREQUENCY
COMPARATOR

REFERENCE
FREQUENCY

CRYSTAL
CONTROLLED
OSCILLATOR

Figure 10, Basic Phase Locked Loop (PLL)
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Addingaprogrammabledivider tothe PL L enablestheoscillator to belocked at differ-
ent frequencies. Divisionlogic, usualy supplied by amicroprocessor, setsadivideratio
inthefrequency divider. Thedivided downfrequency iscompared against thereference
frequency. Thecomparator generatesacorrectionvoltageto keeptheoscillator locked
tothedesiredfrequency, figure11. By changingthefrequency divider, thePLL isable
to“synthesize” different frequencies.

VOLTAGE

FREQUENCY CONTROLLED —
SAMPLE OSCILLATOR

DC VOLTAGE

FREQUENCY
—P DIVIDER

(+N)

> FREQUENCY
FREQUENCY COMPARATOR
SAMPLE

=N

REFERENCE
FREQUENCY
DIVISION
LOGIC

CRYSTAL
CONTROLLED
OSCILLATOR

Figure 11, Frequency Synthesizer

TheCTC176/177/186/87 chassissupportsanew concept intuner design. Thetuneris CTCL176/77/86/87
built onthemainboardinstead of being aseparateassembly. Thischangewill require Tuner

thetechnicianto repair thetuner instead of replacingit. Althoughrepairingthetuner may

benew for some, it isno different thanworking onother discretesectionsof the TV.
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Thetuner onboardisdigitally aligned. Thetelevisonmicroprocessor addsoffset voltage
tothesingletuned and primary and secondary of thedoubletuned circuits. Thisallows
thethreestagesof thetuner to beindependently adjusted to optimizecircuit performance
for eachchannel. Thisimprovesthetunersoverall responseon cablesystemsaswell as
off-air sgnals, figure12.
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Figure12, CTC176/77/86/87

Whenachannel isselected, U3101 sendsclock and datainformationto U7401 telling it
what band and frequency to synthesize. Theoutput of pins1and 14 of U7401 setsup
thetuning voltagefor thelocal oscillator (VT/LO) andtheV REFtuningvoltage. The
VT/LOtuning voltageadjuststhefrequency of thelocal oscillator to producethel F
frequency of thedesired channel. A sampleof thelocal oscillator'sfrequency isfed back
to U7401 pin 11 to serveasfeedback for the phaselock loop (digital AFT informationis
alsofedto U3101 fromU1001 over theserial buswhichinturnadjustsU7401). The
band switching voltagesfromU7401 pins8 and 9tell thefilterswhat band to tune. At
thesametime, theVV REFtuning voltageissummed with D/A voltagesfromU3101and
sent tothesingleand doubletunedfiltersto tunethedesired channel’ sRF carrier, figure
12. TheD/A levelsareset viadigitally stored alignment data.
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Figure 13, Tuning Circuit Block Diagram

Thealignment datafor thechannelsisstoredin U3201, the EEPROM, andisused by
U3101, themicroprocessor, during channel selection, figure 13. Pins34, 35and 36 of
U3101 output aPWM (pulsewidthmodulated) signal that islow passfilteredand
summedinU7501 withtheV REF (voltagereference) fromthePLL circuitry. These
voltagescontrol thesecondary and primary of thedoubleand thesingletunedfilters
respectively. Theactual voltagetothefiltersisafunctionof thetuningvoltagefromthe
local oscillator plusacorrectionvoltagefromthe D/A’ sof U3101.

U7501 formstheinterfacecircuit that low passfiltersthePWM signal fromU3101 and
sumsit withtheV REFtuning voltage. Theinterfacecircuit responseisshownonfigure
13. Thehigher thetuningvoltage, themoreoffset voltagerangefromtheD/A’s. Thisis
necessary becausevaractor diodesrequiremorevoltageacrossthemto get thesame
changeincapacitanceat higher tuning voltagesthanat lower tuning voltages.
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RFfromtheantennaconnector ispassed through atrap network to removeany FM or
| Fsignalsthat might have been picked up by theantenna. Thefiltered RFisthentuned
by thesingletunedfilter. Thecircuit showninfigurel4istheVHFsingletunedfilter.
TheVHFlow band channels(2 - 6) spanfrequenciesfromapproximately 54MHzto
88MHz. TheVHF highband channels(7- 13) and the midband cable channels(A - 1)
spanfrequenciesfromapproximately 120MHzto 212MHz. Thereisanapproximate
32MHz gap betweentheVVHF highandlow bandsthat makesit impractical for asingle
varactor circuit totune. Therefore, inductorsareaddedtothecircuit withswitching
diodesto cover thisrangeof frequencies.

L7107 CR7106 C7113
_| TO RF
AMP

CR71071ER7113
4

EMIIE L7108 L7115
RF (O

IN TRAP _'[_ _'[§7110

— "CR7112

H L c714(T j

<
$R7112  R7138

VWA I

PCBL1 I
=

A A
BS1 SINGLE_TUNED

C7142 =

Figure 14, CTC175/76/77/86/87 VHF Sngle Tuned Filter

Inthe case of VHF low band channels, BS1 isset to approximately -14.5volts. This
reversebiasesCR7112 and CR7105. Theinductorsthat makeup thetuned circuit are
L7108, L7115,L7107 and L7106, figure15. Theinductorsaretuned by the
SINGLE_TUNED voltageappliedto varactorsCR7106 and CR7107. Thisvoltageis
affected by thedigital alignments but isnormally around O voltsfor channel 2and around
5voltsfor channels6.
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Figure 15, Sngle Tuned Filter (BSL = -14.5V)
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Inthe caseof VHF high band channels, BS1isset to approximately +11.5volts. This
turnson CR7112 and CR7105. With CR7112turned on, L7108 isshunted, removingit
fromthecircuit. CR7105 connectsPCBL 1tothecircuitinparallel withL7106. This
switching actionreducesthetotal inductanceallowingthehigher frequenciesto betuned
by CR7106 and CR7107, figure16. TheSINGLE_TUNED voltagewill vary from
approximately 0to +30 voltsdepending ontheband and channel beingtuned. The
higher thevoltage, thehigher thefrequency being tuned.
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<
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Figure 16, Sngle Tuned Filter (BSL= +11.5)

The BSL lineis switched positive (approximately +11.5) for cable channels 7- 13,
and 18 - 125. The BSL lineis switched negative (approximately -14.5) on cable TECH
channels2 - 6, and 14 - 17. TIP

TheUHFsingletunedfilterisanalogoustotheV HF circuit withoneexception. The

frequenciestuned by the UHF circuitry arecontiguous(no largegapslike VHF) so
inductor switchingisnot performed.
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Thetuned* channel” fromthesingletunedfilterissent totheRFamplifier (Q7102) G1
throughC7113. TheACG voltageisappliedto G2, figure17. Thehigher the AGC
voltagethehigher thegain of the RF stage. Q7403 and Q7404 make upthe VHFUHF
switch. WhenaVHF channel isselected, theswitchisturned onprovidingaground
pathfor thesource of Q7102. Whenthe UHF RF circuitry isused, theBV/U switchis
turned off, removing theground pathfromQ7102’ ssource, turning off theVHF stage
RFamplifier. Theamplified RFsignal isoutput and coupled to thedoubletunedfilter via
C7118. TheUHFRFamplifier isthesameconfigurationastheVVHFcircuit.

+12V
C7130 L7109
T c7118
= | RF
- i "our
R7123
RFFROM  C7113
SINGLE TUNED »—]| @) VHF RE *12V
FILTER
C7116
R7121
R7119 R7121
BV/U SWITCH

Q7403, Q7404

AGC =

Figure 17, VHF RF Amplifier

Thedoubletunedfilter re-tunestheRF signal to obtaingreater selectivity or “sharp”
tuning and providesimpedancematching. Theprimaryistuned by CR7108whichis
controlledbytheRF_PRI line. Thiscontrol voltageisderivedfromthePLL circuit and
issummedwiththedigital alignment offset voltage. WhentheBSvoltageisapproxi-
mately -14.5volts, thetuned circuit iscomposed CR7108, L7111 and L7112, figure
18. WhentheBS1 lineis+11.5, CR7109isforward biased, shunting L7112 by con-
nectingthelow sideof L7111 to groundthrough C7125, figure 19.
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Figure 19, Double Tuned Filter (BSL = -14.5V)
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TECH

TIP

C7118
RF FROM |

Thesecondaryistunedinasimilar manner. TheRF_SECvoltage, derivedfromthePLL
circuit and summedwithdigital alignment offset voltage, isapplied to thecathodesof
CR7111 and CR7113. WhentheBSlineisset to approximately -14.5, L7113 isin
serieswithL7114. They aretuned by CR7111 and CR7113. WhentheBS1 lineisset
toapproximately +11.5volts, CR7110isforward biased, shunting L 7114 by connecting
thelow sideof L 7113to groundthrough C7126, figure 20.

TheUHFdoubletuned circuit isanalogousto theVVHF circuit except thereisno band
switching. Thiseliminatestheneed for additional inductorsand switching diodes, making
theUHF circuit somewhat smpler thanitsVHF counterpart.

The BSL lineisswitched positive (approximately +11.5V) for cable channels 7-
13, and 18 - 125. The BSlineis smtched negative (approximately -14.5) on cable
channels2 - 6, and 14 - 17.
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Figure 20, Double Tuned Filter (BSL = +11.5V)
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Theoscillator and mixer arecontainedinU7301. UHFandVHFsignalsfromtheir
respectivedoubletuned filtersareinput to pin4 for VHF, and pins 10 and 12 for UHF.
Themixer and oscillator circuit for UHFisfunctionally thesameasVHF.

Asmentioned previoudly, themixer circuit beatsthe RFfrequency withthelocal oscilla-
tor toobtainthel Ffrequency. Thetank circuit for theVHF oscillator islocated of f
U7301pins9and 11. Thetuned circuitry off these pinsistuned by varactor diodes

CR7305 and CR7302. Thesediodesaretuned so theoscillator isset 45.75MHz above

theRFcarrier.

U7401 containsthePLL for thetuner. It decodes!2C businformationfromthemicro-

processor and setsup thetuning voltagefor thedifferent RF stagesand thelocal oscilla-

tor. Pin8istheBS1 (Band Select) linefor the VHF RF stagesand theVHF local
oscillator tank circuit. TheVHFtank circuit hastwo modesof operation.

Pin8isset HI for cablechannels2 - 6, and 14 - 17. Thisturns off Q7402 allowing the

emitter to bepulled low by the-12 volt supply. Thiskeeps CR7303 reversed biased
preventingit fromaffectingtheVVHF oscillator tank circuitry, figure21.
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Figure 21, Local Oscillator (U7401-8 = HI)
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Pin8isset LO for cablechannels7- 13, and 18 - 125. Thisturnson Q7402 causing
itsemitter togoto +12 volts. Thisforward biasesCR7303 whichshuntsL7305and
C7323 out of circuit by connecting C7315 (1000 pF) inparallel. Thisraisesthefre-
guency of thetank circuit for thehigher VHF channels, figure22.
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Figure 22, Local Oscillator (U7401-8 = LO)

Thevariabletuning of thelocal oscillator iscontrolled by aDC voltagegenerated by the
PLL’sloopfilter off pins1and 14 of U7401. Thereferenceoscillator isgenerated by
the4 MHz crystal onU7401 pins2 and 3. Thefrequency of thelocal oscillator (fLO) is
sampledat U7410pin11, divided downand compared against aninternal reference
frequency. Pins1and 14 output pulses(not readily seen onan oscilloscope) that are
low-passfiltered and usedto sink current through Q7401 to lower thetuning voltageat
itscollector. AsQ7401 conductsless, the+33V pull-up supply pullsthetuningvoltage
higher. Thetuning voltageissplit and sent to two places.

Page 27



First, part of thetuning voltageissent to R7401 and R7408 whereit isdivided to form
theVREFsignal. Thisissent totheinterfacecircuitry (U7501) whereitissummedwith
digital alignment offset voltages. Thesummedvoltagesareusedto control thesingle
tunedfilter and the primary and secondary of thedoubletunedfilter, figure23.

Second, thetuning voltageissent totheVHF and UHF|ocal oscillator tank circuits
whereit tunestherespectivevaractor diodes.
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Figure 23, Local Oscillator Tank Circuit Tuning
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After theRF signal ismixedwiththelocal oscillator, the 1st | Ffilter off of U7301 pins3
and5 helpstoremovethe”sum” signal andleavethe*difference” signal of 45.75MHz
for thelFvideo carrier. Thesignal isamplified and output at pin 1 whereispasses
throughthesecond I Ffilter composed of L7302, C7306 and R7317. Finally, the
resulting | Fsignal isamplified by the SAW amp (Q7601) which providesthenecessary
gainto overcometheattenuationof the SAW filter inthel Fstage, figure 24.
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Thetuner D/A’ sarealigned on 19" datachannels’ that spanall thefrequenciesto be
tuned (seefigure25). Linear interpolationisusedto determinethecorrect setting of the
D/A’sonchannelsthat fall betweenthe” datachannels’. Thisgreatly reducesthe
number of alignmentsand savesspaceintheEEPROM. The*datachannels’ arealigned
viatheservicemenudescribedinthe System Control section of thismanual.

Therearethreealignmentsfor eachdatachannel: Single Tuned, Double Tuned Primary
and Double Tuned Secondary. Becausechanging thesetting ononechannel will affect
thelinear interpolationcurve, all channelsmust bealigned if any parameter ischanged.
Thealignment must be performedwiththetop and bottomtuner coversinplacewiththe
bottomshield soldered.

1. Monitor IFAGCvoltageat pin 14 of the T-Chip, U1001.

2. Adjust eachparameter for minimumAGC voltageoneach stepwhileattenuating
the test ignal appropriately.

Note: The Double Tuned Secondary and Primary adjusments may have little effect
initially. After adjusting the Sngle Tuned filter for the lowest AGC voltage, go
back and re-adjust the Secondary and Primary before going on to the next align-
ment channel.

TEST TV GH. BAND FIx il GHROMA | sounp | W
GH. FREC FREC: FREC FREC: FREC
1 2 1 8525 a7 53.83 5975 104
2 G 1 33.25 il g5.5.3 gr.ra 1249
3 14 1 121 .25 123 124 .63 126756 167
4 17 1 139.25 144 14283 14375 185
A 15 2 14525 147 145.55 148756 194
6 13 2 211.25 25 214,683 21675 257
T 34 2 28325 285 286.63 28775 3249
g a7 2 g0 .25 g05 g04d.563 G06.7E 347
a 45 2 357 .25 369 FF0.83 37178 HE
10 S0 2 ar9.25 381 SE2.65 G835.75 4245
11 L) 3 355 .25 387 388.85 38975 431
12 a7 3 424 245 425 424 .63 42675 457
13 63 3 457 .25 4589 460,63 46175 H0.5
14 Fil 3 53525 537 H35.63 L3975 481
15 a3 3 BT .25 LT] hE0.835 BE1.75 B2
16 23 3 637 .25 B39 640,53 641.76 653
17 1o 3 0825 71 Ti12.83 375 T5h
18 17 3 751 .25 TES 784,85 TEETE a7
19 125 3 799.25 g go2.63 90376 945

Figure 25, 19 Data Channels
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Toproperlyaignthetuner, an RFgenerator capableof producing varibly attenuated,
FCC freguenciesup to cablechannel 125 must beused. Off-air signalsfromanantenna
or cablewill not do. Because RF generatorsareoftenquiteexpensive, Thomsonhas
developed aninexpensivealternative: theTAGOOL.

TheTAGO01 (Tuner Alignment Generator) operatesoff anexterna +5V DC supply and
modulatescompositeaudio and video signalson cableschannels2 through 125. Video
| Falso can be selected by entering 00. Thegenerator iscontrolled by astandard RCA
or GEremotecontrol. A standard coaxial cableconnectsthetelevisontothe
TAG001' s750hm*“F’ connector. Theoutput level canbecontrolledwiththebuilt-in
attenuator switches.

TheTAGO001 hasbeendesignedto not only bean effectivetuner alignment generator,
but aversatiletool for servicing all brandsof televison, VCRand MATYV (Master
AntennaTelevison) systems. Toorder aTAGO0L contact:

ThomsonConsumer Electronics
10003 BunsenWay
Louisville, KY 40299
Phone: (502) 491-8110

Troubleshooting thetuner isbest accomplished withadigital multimeter. By making
voltageand resistancechecks, tuner failurescanbeisolated inareasonableamount of
time. Certainprecautionsshould, however, beobserved. Alwaysput theshieldsback
onafter servicing and solder themif they wereunsoldered. Make surenoneof thecoils
inthetuner aremoved or inany way repositioned (thiswill prevent making painstaking
coil alignmentslater). Solder connectionsshould becleanand smooth. Do not use
moresolder thanisnecessary.

If any of thevaractor diodesarereplaced in either the VHF circuits (CR106,
CR107,CR108, CR111, CR113CR302 and CR305) or UHF circuits(CR101,
CR102, CR103, CR114, CR301 and CR304), all thediodesin therespective
circuit must bechanged. Thereplacement diodesarematched for capacitance
characteristicsand comeasa set. If theseguidelinesarenot followed, the
tuner will not function correctly. Thestock number for thediodekit containing
thematched diodesis215494.
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One Band Inoperative

If thetuner will tunechannelsonall bandsbut one, limit troubleshooting to theband
specificcircuitry. Obvioudy, if onebandisfunctional, U7501, U3101, U3201, U7401
and at least part of U7301 areworking properly.

1.

2.

Check theplusand minus12 volt supplies.

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

If the problemisonly VHF low (2- 6) or VHF hi (7 -13), make sure the band
switching voltagefromthecollector of Q7402 turnson (or off) CR7112, CR7105,
CR7109, and CR7110.

Picture Present But Not Good

1.

2.

3.

6.

Check theAGCvoltage

Check al thesupply voltagesto thetuner: +5V, +12V, -12V and +33V.

Check singletuned, primary and secondary tuning voltages(seevoltagechart).
Check for thecorrect voltageson U7501 (seevoltagechart).

Check for thecorrect EEPROM valuesby trying to improveonechannel by realign-
ingtheD/A’ s(makesureto recordtheorigina valueinorder torestoreit if alignment

doesnot fix theproblem).

Goto number 9onthe* No Tuning” symptombelow.

No Tuning

1.

V erify channel numberschangeonthescreen. If the OSD doesnot respondto
channel change commands, the problemliesinthe systemcontrol circuitand notin
the tuner.

Check al thesupply voltagesto thetuner: +5V, +12V, -12V and +33V.

Check for the correct band switching voltage on pins8 and 9 of U7401, pin 7 of
U7301, the collector of Q7402 and the collectorsof Q7403 and Q7404 (see
voltagechart).

Check thetuning voltageonthecollector of Q7401 (compareto Q7401 Collector
Voltage Chart). Note: If thetuning voltageisstuck HI or LO, thereisa prob-
leminthe PLL loop. Check for a4MHz oscillator signal on Y7401. Depending
on the loading of the oscilloscope, it should be around 1Vpp with a X10 probe.
The tuning voltage can be manually controlled by connecting a 100K potenti-
ometer from the collector of Q7401 to ground after shorting its base to emitter,
turning it off.
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5. ChecktheLOvoltageat R7301. Thevoltageshouldincreaseaschannelsgoupin
number and decrease and channelscomedowninnumber. If thevoltageismissing,

check the path between R7401 and R7301. Also check for aleaky or shorted
CR7301, 2,4 & 5.

0900 6. Checkthesingletuned, primary and secondary varactor diodetuning voltages(see

voltagechart onpage 35).

7. Check band switchlogic (BS1) on Q7402 (seevoltagechart).

8. Check B V/U logic on Q7403 and Q7404 (seevoltage chart ).

9. ChecktheRFAGC. Check the AGC linecomponents: R2313, R2314, R2315,
C2306 and R7130 (seeservicedataschematic). Attenuateservicemodulator
output. RFAGCvoltageshouldincrease.

10. Check the MOSFET biason Q7101 and Q7102 (seevoltage chart).

11. Check IFoutput, Q7601 and associated components.

U7301
Pin Lo V Chan. Hi V Chan. UHF Chan.
No. 2 6 7 13 14 40 69

1. 5.43V 5.42V 5.38V 5.38V 5.30V 5.22V 5.30V
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. 2.99V 2.99V 2.96V 297V 3.18V 3.16V 3.18V
5. 7.82V 7.81V 7.75V 7.71V 7.56V 7.51V 7.56V
6 ov ov ov ov ov ov ov

7. 3.06V 3.06V 3.04V 3.01Vv ov ov ov

8. 9.06V 9.03Vv 8.97V 8.89V 8.84V 8.80V 8.84V
9. 3.02Vv 3.02Vv 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 5.02Vv 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 8.90V 5.43V 5.39V 5.46V
15. 3.43V 3.43V 3.40V 3.37V 2.88V 2.84V 2.88V
16. 3.44V 3.43V 3.40V 3.38V 2.89V 2.89V 2.89V

Note: Voltages shown are typical voltages only. Voltages will vary from set to set
because of alignment differences.
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Pin LoV Hi Vv UHF

1. 1.75V 2.11V 1.72Vv
2. 211V 2.11V 2.11V
3. 2.11vV 2.11V 2.11V
4. 4.78V 4.78V 4.78V
5. 4.71V 4.71V 4.71V
6 ov ov ov

7. 1.32V 1.32Vv 1.34V
8. 11.5V ov ov

9. 7.41V 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. OV ov ov

14. 0.60V 0.60V 0.60V

U7501

Pin Lo V Hi Vv UHF

No. 2 6 7 13 14 40 69
1. 1.36V 1.96V 1.58V 1.93Vv 1.74Vv 2.90V 4.84V
2. 1.36V 1.96V 1.58V 1.93Vv 1.74Vv 2.90V 4.84V
3. 1.35Vv 1.95Vv 1.57V 1.92v 1.73V 2.89V 4.83V
4. 33.0V 33.0V 33.0V 33.0V 33.0V 33.0V 33.0V
5. 1.06V 1.74V 1.47V 1.87V 1.46V 2.53V 4.08V
6. 1.06V 1.74V 1.47V 1.87V 1.46V 2.54V 4.09V
7. 1.06V 6.05V 4.09V 7.03V 3.95V 11.8V 23.2V
8. 0.68V 4.57V 3.46V 6.19V 4.41V 12.3V 24.0V
9. 1.01v 1.54Vv 1.39V 1.76V 1.52Vv 2.60V 4.19V

10. 1.01V 1.54Vv 1.39V 1.76V 1.52Vv 2.60V 4.19V
11. OV ov ov ov ov ov ov

12. 1.05V 1.75V 1.36V 1.72Vv 1.44v 2.51V 4.15V
13.1.05V 1.75V 1.36V 1.72Vv 1.44v 2.51V 4.15V
14.1.01V 6.10V 3.24V 5.92v 3.78V 11.6V 23.6V
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Q7101
LoV HiV  UHF

2 7 14

Gl oV ov 4.84V

G2 503V 654V  7.19V

D 016V 020V 113V

0900 S 019V 017V 4.83V
Q7102

2 7 14

Gl 4.64V 4.58V 4.61V
G2 532V 6.85V 7.19V
D 11.3V 11.2Vv 11.4v
S 4.08V 4.20V 11.3V

Tuner U7301
Pin Band 1 Band 2 Band 3
Voltage Charts =, 17 18 50 51 75 99
Cable Signal 1 544y 540v 541V 540V 530V 528V 548V
2. 299V 296V 296V 296V 318V 317V 3.00V
3. 780V 7.78V 7.77V 705V 757V 757V 7.89V
4. 299V 296V 296V 296V 318V 317V 3.00V
5. 782V 778V 7.7V 707V 757V 757V 7.89V
6. OV oV oV oV oV oV Y
7. 3.06V 3.04V  3.05V  3.05V oV oV 3.08V
8. 9.02Vv 9.01V 898V 900V 884V 883V  9.14V
9. 3.0V 301V 298V 298V 336V  3.35V  3.01V
10. 3.26V 323V 322V 323V 288V  2.88V  3.28V
11. 496V 504V 507V 516V  9.62V  9.60V  5.14V
12.3.26V 323V 322V 323V 288V 287V  3.28V
13. 0OV oV oV oV oV oV oV
14.9.05V  9.00V 898V  9.00V 543V 542V  9.13V
15.3.43V 341V 342V 341V 288V  2.87V  3.46V
16. 3.41V  3.41V  3.41V 341V 287V 2.89V  3.47V

Note: Voltages shown are typical voltages only. Voltages will vary from set to set
because of alignment differences.
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2

1.36V

1.36V
1.36V
33.0V
1.06V
1.06V
1.07v
0.69V
1.01Vv

. 1.01V

ov

. 1.06V
. 1.06V
. 1.02V

U7401

o

WoNoa~,WNEZ

e
= o

el ol
Wb

Band 1
17
4.63V
4.63V
4.63V
33.0V
3.62V
3.62V
19.8v
24.2V
4,22V
4,22V
ov
4.36V
4.36V
25.2V

Band 1Band 2Band 3
2 18
1.74V 1.74V
2.11Vv 2.11Vv
2.11Vv 2.11Vv
4,78V 4,78V
471V 471V
ov ov
NC NC
11.5vV ov
7.47V 7.42V
4.85V 4,85V
2.31V 2.31V
2.31V 2.31V
ov ov
0.60V 0.60V
Band 2
18 50
1.30V 5.52Vv
1.30V 5.52Vv
1.30V 5.52Vv
33.0V 33.0V
1.16V 4.68V
1.16V 4.68V
1.78V 27.6V
1.30V 25.3V
1.10V 4.38V
1.09VvV 4.38V
ov ov
1.07Vv 4,76V
1.07Vv 4,76V
1.12V 28.1V

51
1.74v
211V
211V
4.78V
4.71V
ov
NC
ov
ov
4.85V
231V
231V
ov
0.60V

51
1.20V
1.20V
1.20V
33.0V
0.99Vv
0.99Vv
0.54V
0.86V
1.01Vv
1.04V

ov
0.99Vv
0.99Vv
0.54V
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Band 3
75
2.21V 2.86V
2.21V 2.86V
2.21V 2.86V
33.0vV 33.0vV
1.90v 2.54V
1.90v 2.54V
7.20V 11.9v
7.63V 12.5V
1.96V 2.62V
1.96V 2.62V
ov ov
1.86V 2.66V
1.86V 2.66V
6.91V 12.7V
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Q7101
Band 1 Band 2 Band 3

o1 SV é\? igzv Q7401 Collector
G2 505V 417V 7.19V CABLE |\~ TAGE
D oV 0.10V  11.3V CHANNEL
S 0.10V  0.10V  4.83V 2 1.6
6 5
07102 14 12.7
Gl 459V 465V 461V 17 22.7
G2 544V 450V 7.20V
18 1.8
D 113V 112V 11.1V
S 408V 371V 11.0V 13 5.6
34 10.8
Q7401 37 12.7
E oV oV oV
B 0.60V 0.60V 0.60V 48 26.2
C 205V  1.65V  1.00V 50 31
51 0.7
Q7402
E 113V 114V 11.4V 57 2
B 114V 106V 10.6V 63 3.8
C  -145V 112V 112V 76 3
07403 83 10.1
E oV oV oV 93 12.6
B 071V 071V 0OV 110 150
C 011V 011V 11.3V
117 18.3
Q7404 125 23.5

E 11.4v 11.4v 11.4v
B 11.0V 11.0V 10.7V
C 0.11v 0.11Vv 11.3V

Note: Voltages shown are typical voltages only. Voltages will vary from set to set
because of alignment differences.
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Varactor Diode Tuning Voltage Chart

CSQEI:;IEL CR7106, CR7107 CR7108 CR7111
2 0.69 1 1.1
6 4.37 5.7 6.3
14 14.92 14.5 14.9
17 26 25.5 23.5
18 1.6 1.3 1.9
13 5.7 5.5 6.7
34 11 10.5 12.8
37 12.8 12.2 14.7
48 22.8 23.1 26.2
50 24.1 24.3 26.6

CR7101, CR7114 CR7102 CR7103
51 0.6 0.64 0.69
57 1.7 1.81 1.98
63 3.06 3.28 3.68
76 6.88 7.09 7.76
83 8.92 9.08 9.83
93 11.45 11.63 12.3
110 14.43 14.73 15.61
117 16.54 17 18.2
125 19.6 21.6 26.5

Note: Voltages are approximate cathode voltages only and will vary
from set to set. This chart is supplied as a basic guide for typical
voltages on the alignment channels. DO NOT USE THESE
VOLTAGES AS A BASIS FOR TUNER ALIGNMENT.
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Figure 26, Components - Tuner Bottom
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Tech Tips

Dead Set -
Power Supply

Thefollowing repair informationisbased oninformationreceived fromthefield. The
symptomsaongwiththeir respectivesolutionsarenot all inclusive, but will aidinrepair-
ing commonly encountered problems.

1 R4101 openat U4101 pin4 (CTC176/77/86/87).

N

Corrupted EEPROM.

3. Immediate U4101 failure caused by an open R4129 or traceopenat pin5, or a
short onthesecondary of T4101.

Dead Set - 1. Makesurethestandby power suppliesareworking. (12, 7.6 & 5)
System | | | |
Control 2. Checkfor horizontal drivepulsesout of pin 24 of U1001 whenthepower buttonis
pressed. If thepulsesarethereevenmomentarily, systemcontrol isworkingandthe
problemisinthedeflectioncircuits. 1f thepulsesdo not appear, check the7.6 volt
standby voltage on pin22 of U1001. If thesupply isnot present onpin22,
unsolder the pinand seeif the supply comesup onthepad. If it does, U1001is
defective. If it doesnot, tracethe supply back toitssource. If 7.6 voltsispresent
onU1001 pin22incircuit, go to thenext step.
-------I r------- 75
ND U3201 g 1 U2001 GND
= EEPROM I g D-PP =
) ‘ I VDD :39|4— 5V
VDE?ATA CLOC£ a - DATA CLOCK ENABLE.
1~ Tij 20 2y B
NN NN BN BN BN BN BN B ---------|
COWER |c EEKSl TEEI?IIQPCEI)_AOT é*K Il <> EE DATA :
T-CHIP CLOCK ' I :
VOL. UP |c EEKSZ 'I-'UNER DATA !EA‘ > 3:CLOCK :
> y PIP - 1 1
voL. on.|? 6} exvoLE gL » uloo1 !
° B a0 - ' TcHP
. > = - 1
cr v | U R T Epene oz
I - - I
© 1
CH.DN.| 1 I 1 :
MENU | 1 Y 76V ]
o—¢ I VDD 5V E:l —>22n 1
= 1 oscC OSC I '- JD:/:QA- CLOCK STBY i BUS :
.n e =S g U7401 = | SE
’_g_‘ ! TUNERPLL |

D I BN BN BN BN BN B . —

2 |IR3401

Y3101

Figure 28, CTC175/76/77 System Control Block Diagram
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Note: () refersto the pins on the Thomson ST-9 microprocessor used on late
production CTC175/76/77 chassis and the CTC186/87 chassis.

3. Check for standby 5 voltson pin 20 (21) of U3101. If itismissing, check the
power supply. If present, gotothenext step.

4. Checkthereset pinl(2) of U3101for 5volts. Ifitislow or missing, check the
reset circuit. Ifitis, gotothenext step.

5. Check pins41 (36) and 42 (37) of U3101 for a5 Vpp oscillator. If thesignal isnot
5Vpp, check Y 3101 and itsperipheral components. If thesignal iscompletely
absent, suspect U3101 or Y 3101. Ifthe8 MHz signal ispresent, go to the next

sep.
------- r-------
35
_._—i:ND U320l I U2001 ewaim,m -
= s041| =
- EEPROM 1 1 D-PIP I
VDD 1 1 VDD :EId—SV
DATA CLOCK I DATA CLOCK ENABLE.
A -
U 20 k1 B2
| ® R R R B BB BRI ---------‘
. T-CHIP DATA P m
POWER | > EEKSl TUNER CLOCKI D ¢ lﬁ: DATA "
d T-CHIP CLOCK ! = :
VOL. UP >L7pKs2 TUNER DATA E‘ " |§:CLOCK i
- 1 1 1
1
1
- 3 KS3 E [ |
VOL. DN | g DKDl U3101 ewe I uloor I
+[5} mP I I TCHP
1 T-CHIP E: @:ENABLE HORZ.
CH. Upl : ENABLEI 1 108
| 1 1 1
CH. DN. | 1 1 1 :
1 RESET F‘—SV 1 "
1 A y 1 "
MENU | I v
] I VDD hd—zl 5V ;TGB\\/(_F 221 :
— ] 1 ]
0sC  0sC BUS
v ouT N GND GND :
I----- _ — N BN BN B BN BN OB .
36
Y3101 -
Pl 10[1] - |
|
- - - - I ' - - - 1
1= oA clock I DATA . CLOCK : I
— 1 1 1
- I u7401 1 1 | U1600 1 I
1 TUNERPLL 1§ I § STEREO DECODER g :
5V—b@: vee GND |9V—>|E= vee GND 1

Figure 29, System, Control Block Diagram (late production)
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TECH
TIP

TECH
TIP

Audio -
Low/No

Audio -
Buzz

10.

Monitor pins14, 15(19) and 16 (20) of U3101. Thereshould be no dataactivity
inthe standby mode. Whenthe power buttonispressed, 5V pp datapulsesshould
appear. If no pulsesappear whenthe power buttonispressed, unsolder pins20, 21
and 22 of U2901 and pins4 and 5 of U7401. Now re-check U3101 pins 14, 15
(19) and 16 (20). If dataactivity returns, suspect adefect inU2901'sor U7401's
circuit areas. If dataactivity doesnot return, go to thenext step.

Unsolder pins 14, 15 (19) and 16 (20) on U3101 and check for constant 5V pp
datapulsesinthestandby modeonthosepins.

Note: WhenU3101isinitialized, it checksto seeif U3201 ispresent. Under normal
conditions, itimmediately findsU3201 and ceasesdataactivity . Withtheenable,
dataand clock linesdisconnected, U3101 continuesto send out dataactivity looking
for U3201. Thisisnormal andindicatesU3101 isworking.

If no dataactivity isseenon U3101 pins 14, 15 (19) and 16 (20) with the pinsout of
circuit, U3101isprobably defective. If dataactivity ispresent, reconnect thepins
and goto thenext step.

Having confirmed dataactivity onpins14, 15(19) and 16 (20) of U3101 out of
circuit, disconnect pins5and 6 of U3201. Check for dataactivity inthe standby
modeonthecircuit board foil sideof U3201 pins5and 6. If dataactivity ispresent
onthefoil padsfor thosepinswiththel C out of circuit, U3201 isdefective.

Do not throw away theoriginal U3201 until theproblemisabsolutely confirmed. If
U3201 turnsout not to betheproblem, putting theold | C back inwill prevent a
completechassisalignment fromhavingto beperformed.

If no dataactivity isseenonthecircuit board with U3201 out of circuit, connect the
| C and go to the next step.

Unsolder pins52, 53 and 54 on U1001. Check to seeif the data pulsesare present
onthefoil that leadsto thepins. If datapulsesare present onthecircuit boardfoil,
U1001ismost likely defective. If no datapulsesappear oncircuit board foil side of
U1001 pins52, 53 and 54, suspect an open connection or resistor, or possibly a
leaky capacitor onthedatabus.

Oncetheproblemisisolated and repaired, do not forget to re-connect U2901,
U7401 and any other partsthat may have been unsoldered during troubleshooting.

Check the speaker mutelogic HI at U3101 pin29. Replacethe EEPROM (U3202)
whenHI. The EEPROM datahasbeen corrupted.

Change C4129 from 10uFto 100pF (194366) inthe CTC176/77 chassis.
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Bad connectiononthesystemcontrol andtuner shieldtabs.

Check for dightlyinsufficient 5V STBY supply voltage. 1flow, suspect leaky CR4104

(5.6V zener) inthe base circuits of Q4103 and Q4105.

Check for abovenormal DC voltageand/or noiseat U1001 pin18. Suspect defective

C4501 or C4503.
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