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m _ LC4.3E AA Technical Specifications, Connections, and Chassis Overview

1. Technical Specifications, Connections, and Chassis Overview

Index of this chapler:

1.1 Technical Speifications
1.2 Connection Overview
1.3 Chassis Overview

Motes:

11.2

+ Figures can deviale due to the difieranl sel execitions,
» Specifications are indicative (subjecl tv changs).

i1 Technical Specifications
111 Vision

Display typs
Screen size

- 26PF4310/10

- 28PF5320/10

- 32PF5320/%0

- 32PF73z0/10
Resolution (HxV pixels)
- 26PF4330/10

- 2BPF5320/10

- 32PF5320/10

- 32PF73z010
Centrast ratio

- 26PF431010

- 26PF5320110

- 32PF532010

- 32PF732010
Light oulput {cd/m?}
- 26FF43107110

+ 26PF532010

« 32PF5320M10

- 32PF7320110
Response lime (ms)
- 26PF431010

- 26PF5320/10

- 32PF5326/10

- 32PF7320/10
Viewing angle (HxV degrees)
- 26PF4310:10

- 26PF532010

- 32PF5320/10

- 32PF732010
Tuning syslem

TV Colour syslems

Vides playback
- 26PF4310/10
- 26PF5320/10,
- 32PF5320/10,
- 32PF7320/10;

Supporied computer lormals

Supported video formats

Presetsichannels
‘Tuner bands

118

LCD, PSS

26" {66 &), 15:0
© 28" {86 tm), 16:9
: 32° {82 cm), 16:9
1 32" [82cm), 16:9

. 1280 x 768

'

 1366x 768
T 1368 x TEB

1366 x 768

500:1

L 800

1 6001
T 6000

;400
: 400
: 500

1 500

16
o 18
o 18
18

. 17Ee176 1.2
: 178%178

176%176

o 17Ex176
; PLL
: PALB/G, DX I

. SECAMB/G. DX, L7

1214

© PALBIG; SECAM LI

. NTSC MM 3.58, 4.43
© PALBG

© SEGAM LA

T VGA (BA0x480)

1 MAC {640x480}

: SVGA (BOOX500}

: XVGA [1024x768)

© WXGA (12B0x7€8)

o B40x4B0i - 11H

: 720x5761- 11H

: E40x4BOp - 21H
720576 - 2IH
1920% 1080 - 21H
100G prasets

: VHF

T URF

: S-band

- Hyper-band

Sound

Sound systems

Maximum power {Wrys! :
- 26PF4310/10 :
- 26PF5320/10
- 52PF532010
- 32PFT320M0

Miscellaneous

Power supply:
- Miains voltage (V)

- Maine trequancy (Hz}

Ambient conditions:
- Temperaiure range (*C)
- Maximurm humidity

Fower consumplion
- Normal cperation (W}
- Stand-by (W)

Dimensions (WxHxD cm)
- 26PF4310M10
- 26PF532010
- 32PFE32010
- 32PF1320/10

Weight {kg)

- 26FF4310/10
- 26PF5320/10 H
- 32FF5320110
- 32PF7320110

Connection Overview

1 FM-mona

FM.-stereo B/G
NICAM B/G, D/K, L L

: AV Sterea

2x%5

: 2x%5
:2x15
: 2x18

: 95-240

: 50/60

: +510 H0
© 80% RH.

;=96
S |

D 78.2x43.1x24.2

80,45 x 47,7 x 22,2

L 924 x55.0x22.2
: B24x55.0x22.2

: 15

15

D182
182

Note: The {ofiowing connector colour abbreviations are used
tacc. to DINAEC 757): Bk= Black, Bu= Biue, Gn= Grean, Gy=
Grey, Rd= Red, Wh= White, and Ye= Yellow,

Side I/C conneclions

SVidso Wedew Audiv

\JIH

L R WAF

bobed

Figure 1-1 Side |/C connections

SVHE (Hosiden}: Video Y/C - In

1 -Ground Y Gnd 1
2 -Grownd G Gnd L
3 -VideoY 1 Vpp 1 75 ohm ®
4 -VigeoC 0.3 Vpe 4 75 obm ©
Cinch: Video CVEBS - In, Audio - in

Ye -Videa CVBS 1 Vpp / 75 ohm R0
wh - Audio L 0.5 Vs / 10 kobm R0l
Rd - Audio R 0,5 Vs / 19 kobm ©e@

1.2.2
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Mini Jack: Audio Head phone - Gul

Bk -Head phone 32 - 600 ohm / 10 mwW Bag
Rear Connactions
ACRIAL N
El o ® T o]
- ¥ Ezml
S L]
pusoin  EXTZ EXTT  UART  IC
ComPak
F_15270_DC1 epe
170508
Figure 1-2 Rear O
Aerisl - In _
- -IEC-typa (EU) Coax, 75 ohm ¥
Mini Jack: PC-Audiy - in
1 -Ground Gnd +
2 -AudioL 0.5 Vigus / 10 kohm «
3 -Audia R 0.5 Viyg / 10 kohm R =]
Sarvice connector (ComPair)
1 -SDAS G Data (0-5V) R cd
2 -SCL-8 G Clock {0 - 5V} ©
3 -Ground Gnd +
Sarvice connector (UART)
t -UART_TX Transmil o
2 -Ground Gnd 1
3 -UART_RX Recaive ©

DVI-: Digitalf/Analogus Video - in
[ TaTa ] ]
O (BREE 5o
e

Figure 1-3 DVI-} connector

1 -D2-

2 -D2+

3 -Shisld Gnd

4 -Da-

5 -Dds

&6 -DDC_SCL DDC clock

7 -DDC_SDA DOC data

8 -V-sync o-6Y

8 -Di-

10 -D1s

11 -Shield Gnd

12 -D3-

13 -D3+

14 -+5V

15 -Ground Gng

16 -HPD Het Plug Detecl
17 -D0-

18 -DO+

19 -Shisld Gnd

20 -D5-

21 -Do+

22 -Shield Gnd

23 -CLK+

24 -CLK-

Ct -Video Red 0.7 Vpp / 75 chm
C2 +Video Green 0.7 Vpp / 75 ohm
C3 - Video Blua 0.7 Vpp /75 ohm
C4 -H-sync 0-5V

G5 - Ground Gnd

+dddddd-dd.bod Fd)@@*..@@@%%m@@

EXT1: Video RGE - In, CYBS - in‘Out, Audio - InfOut

Figure 1-4 SCART conneciot
1 -Audio R 0.5 Vpysg / 1 kobm
2 -AudioR 0.5 Vpyg / 10 kohm
3 -Audiol 0.5 Viys f 1 kohm
4 -Ground Audio Gnd
5 -Ground Blue Gnd
6 -AudioL 0.5 Vs £ 10 kahm
7 -Video Blue 0.7 Vpp / 75 chm
8 -Function Seiect 0-2 Vi INT

45-7V:EXT 168
9.5-12VIEXT 4:3
9 -Ground Gresn  Gnd

10 -nc,

11 -Video Gteen 0.7 Vpp / 75 ohm
12 -nc.

13 -Ground Red Gnd

14 -Ground Gnd

1§ -Videa Red 6.7 Vpp / 75 ohm
16 -StatusFBL C-04 VI INT

1-3V:EXT/750nm
17 - Ground Video Gnd
18 -Ground FBL Gnd
19 -Video Terr. CVBS 1 Vpp/ 75 obm
20 -Video CVBSY 1 Vpp/ 78 chm
21 -Shield Gnd

EXT2: Video Y/C - in, CVES - infOut, Audio - InfOut

20 2

oooooboeon
Nopoooopnng

21

1
E_DB537_001.epe.
DDA

Figure 1-5 SCART conheiior

1 -AudioR 05 Vs / 1 kohm
2 -Audo R 0.5 Vs / 10 kahm
3 -Audiol 0.5 Veg /¥ kohm
4 -Ground Audio Gnd

5 - Ground Blue Gnd

& -Audiol 0.5 Vs / 10 kohm
7 -nc.

B

-Functicn Selest G- 2 V. INT
4.5-7VEXT 169
9.5-12V:EXT 4.3
8 -Ground Green  Gnd

10 -nc.

11 -n&.

12 -ne.

13 -Ground Red Gnd

14 -Ground Gnd

15 -YC/IC -t 0.7 Vap £ 75 ohm
16 -n.c.

17 -Ground Video Gid

18 -Ground Gnd

18 - Video Mon, CVBS 1 Vpp / 75 chm
20 -YC/Y-in 0.7 Vpe / 75 ohm
21 -Shield Gnd

& b Db PP

& PeHP P i

d. .

-kd)@4 ¢
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1.3 Chassis Overview

LCD PANEL

L T

FOWER SUPELY ‘
PANE i
I

CLASS D ALDI
ANPLIFIER PANEL

—— SMALL SIGHAL BOAAD B

| HEYBOAND GONTROL
PANEL

SIDE WO PANEL E

Figura 1-6 Chassis ovarview

LED & IR PAMEL n

F_15270_002.9p
2450505

2.2

Safely Instructions, Warnings, and Notes Ea
2. Safety Instructions, Warnings, and Notes

Index of this chapter:
2.1 Safety Instructions
2.2 Wamings

2.3 Noles

Safety Instructions

Sataly regulations requira the lolicwing during a repair:

»  Caonnact tha set to the Mains (AC Power) via an isolation
transtormaer {> BOO VA}.

= Reaplace sa'ety components, indicated by tha symbd A,
only by companents identicai to the original ones, Any
other component substitution {other than original type) may
increase risk of tire or slectrical shock hazard.

Salety regulations require that atier a repalr, the sel musi ce

returned in its original condilion. Pay in particular attenusn lo

the following points:

+  Houle the wire rees correctly and fix them with the
maunted cable clamps.

+  Check lhe insulation of the Mains (AC Fower] lead tor
external damage.

= Chack the strain retief of the Mains (AC Power) coed for
proper function.

+  Check tha slectrical DG resistance batwaen the Mains (AG

Power) plug and tha secondary side {only for sets thal have

a Mains (AC Power) isolated power supply):

1. Unplug the Mains (AC Power) cord and connect a wire
between 1ha twe pins of the Mains (AC Power) plug.

2, Sel the Mains (AG Power) swilch to the "on' position
{keep the Mains [{AC Power} cord unplugged!),

3, Measura tha rasistance value batwsen the pins of the
Mains {AC Power) plug and the metal shiglding of the
tuner or the asetial connection on the sel. Tha reading
should be between 4.5 Mohrn and 12 Mohm,

4, Switch “oit" the sel, and remove the wite belween the
two pins of the Mains {AC Power) plug.

= Chack tha cabinet for detects, to prevent touching of any
inner parts by e customar,

Warnings

= AllICs and many other semiconductors ara suscaptibla to
electrostatic discharges (ESD &), Carefess handling
during repait can reduce lila drastically, Maka sura that,
during repair, you ara connectad with the same potential as
the mass of tha set by a wristband with resistance, Keep
somponants and tools also at this same potential. Availabde
ESD protection equipmeant:
— Compiate kit ESD3 {small tablemat, wristband,
cotinaction box, extension cable and earth cable) 4822
310 10674,
- Wiristband tesler 4822 344 13089,
+  Be carsful during measurements in the high voltage
sectlon.
= Never repiace modulas or other componenis whila tha unit
is switched "on®.
= When you align the set, use plastic rathes than meta fools,
This will prevent any short circuits and the danger of a
cirouit becoming unsiable.

23
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Notes
Genaral

= Measura the voltagas and wavelorms with regard 1o the
chassis {= tner) ground {1, or hot ground [5), depending
onilhe testad area of citctiky, The vollages and wavelorms
snown in the diagrams ars indicative. Measure them in the
Sarvica Dafault Mode {see chapter 5} wilth a colour bar
signal and stereo sound {L: 3 kHz, R: 1 kHz unlass staled
otherwise) and picture carrier al 475.25 MHz for PAL, or
B1.25 MHz lor NTSC {channed 3).

= \Where necessary, measure the wavelorms and voltages
with {17} and without {7 aevial signal, Measura the
veltages in the pows supply section both in normal
operation (D) and in stand-by (f‘). These values are
indicatad by means of the appropriale symbols.

+  The sar i in the circuit diag andin
the parts lists, are interchangeable per position with the
semiconduciors in the unil, imespective of the typa
indication on thess semiconductofs.

Schamatllc Notes

= All rasistor values are in ohma, and the value multiplier is
olten used to indicate the decimal point locafion {e.g. 2K2
indicates 2.2 kohm).

+  Raesistor values with no mudtipher may be indicated with
either an "E” or an "R" (8.g. 220E or 220R indicales 220
ohm),

+ Ajl capacitor valuag are given in micro-farads (u= x10),
nanc-farads (n= %10, of pico-targds {p= x107'9).

+  Capachtor valyes may also yse the value multipher as the
decimal pcint indication (e.g. 2p2 indicates 2.2 pF).

= Ancasterisk’ ('} indicates component usage varies, Refer
1o the diversity labies for tha comect values.

»  The correct component values are listed in the Spare Parts
List, Theretorg, always check this list when thera is any
doubt.

Rework on BGA {Ball Grid Array) ICs

General

Although (LFYBGA assembily yields are very high, thare may
stil be a requirement for companent rework, By rework, we
mean the process of removing the componant from the PWB
and replacing it with a new component. If an (LF)BGA is
temoved from a PWE, the sclder bails of the component are
deformed drastically so the temoved (LF)BGA has lo be
discarded.

Davice Removal
As is the case with any componant that, iz baing removed, it is
essontial when removing an (LF)BGA. thal the board, tracks,
soider lands, or surrouhding components are not damaged. To
remnove an (LF)BGA, the board must be unitormly heated to a
temperature close to the reflow soldering temperatura.
Auniform temparatura reduces the risk of warping the PWB. To
dothis, wa recommend that the board is healsd unii it is certain
that afl the joints are molten. Theh carefully pull the component
off the board with a vacuum nozze. For the appropriate
temperature profiles, see the IC data shest.

Area Propatation

When the component has been reimoved, the vacanl (C area
must be cleaned balora replacing tha (LF)BGA.

Removing an iC often laavas varying amounts of sclder on the.
mounting lands. This excessive soider can be ramoved with

sither a solder sucker or sclder wick. The ramaining flux canbe
removed with a brush and cleaning agent,
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After the board is property cleaned and inspected, a2pply flux on
the solder lands and on the connaction balls of the {LFIBGA.
Note: Tio not apply solder paste, as this has been shown to
resull in prablems duting re-soidenng.

Device Replacement

The last glep in the repair process is to solder the naw
component on the boara. ideally, the (LF)3GA should be
alighed under a microscope or megnitying plass. If this is not
possible. iry to align the (LFIBGA with any board markers.
So as not to damage neighbouring components, it may be
necessery 1o reduce sotne temperaiuses and imes.

More Information

For mote information on now 10 handle BGA devices, visil this
URL: www.alyourservice. ce philips.¢om (needs subscription,
not available for all 1egions). After login, selec! “Magazine”,
then go 1o "Workshop Information”, Here you will find
Information on how to deal with BGA-ICs.

{ead-free Sofder

Philips CE is producliyg iead-fres sels (PBF) trom 1.1.2005
ophwatds,

IdentHication: Tha battom line of a type plale gives a8 14-digit
serial numbar. Digits 5 and € reler to the production year, digits
7 and 8 reler to production week (in axample below it is 1991
week 18).

PHILIPS =)

220 240%— BONT 130w
s

2857 1780 /028 MADE ]N
o e
AT

€.06532_024.apu
230205

Figure 2-F Setia! number example

Regardiass of the special lead-lree logo {which is not always
indiczted), one must reat all sels trom this date onwards
according to the rules as described below.

&)

Figure 2-2 Lead-free logo

Oue to lead-free lechnology some rules have 1o be respecled

by the workshop during a repair:

+  Use only lead-free soldering 1in Philips SAC305 wilh order
code 0622 145 00105. It lead-fae solder paste is required,
please contact the manuiacturer ol your soidering
equipmant, jn general, use ol soldar paste within
wotkshops should be avoided besause paste is nol easy Io
store and 1o handle,

+  Use only adequale solder tools apphcable 1or lead-free
soldering tn. The soider tool musl be able:

- Toreach g solder-tip lemperature of al least 400°C.

~ Tostabilise the adjusted lemperature at the solder-tip.

~ Toexchange solder-tips tor ditteren| applicalions,

»  Adius| your solder lool so thal a lempetature of around
360°C - 3BO°C is reached and stabilised al the soider joint,
Heating ime of the solder-joint should hot excoed ~ 4 sec.
Avoid temperatures above 400°C, otherwise wear-cut o
tips will Increase drastically and Hux-fluid will be destrayad.

Safety Instructions, Wamings, and Noles

To avoid wear-out of lips, swilch "ofl” unused equipmenl o
reduce heat.

+  Mix of lead-¥ee soldaring in/parts with leaded scldering
tindparts is possible but PHILIPS recommands strongly to
avold mixed regimes. |f this cannot be avoided, catelully

clear the soldet-joint trom old tin and re-solder wilh new tin,

»  Lise only originai spate-parts listed in the Service-Manuals,
Not listed standard material (commedities) has to be
purchasad at extemnal compahies,

*  Special inormation forlead-free BGA ICs: these ICs will be
delivered in se-calied "dry-packaging” 1o protect 1he IC
agninst moisture. This packaging may only be opened
shettty before It is used {soldered). Otherwise the body of
the IC gats “wet” inside and during the heating time the
structure of the IC will be deslroyad due to high {steam-}
pressure inside the body, If the packaging was opened
belore usags, the IC has to be healed up for some hours
{around 86°C) for drying (think of ESD-protecticn’).

Do not re-use BGAs at ail!

+  For sels producad belore 1.1.2005, conlaining leaded
soldeting 4in and componenis, all nesded spare parts will
be avaiable till the end of the setvice period. Faor the repair
of such sets nothing changes.

In case of doubt whether the board is lead-lree or kol {or with

mixed technoiogies), you can use the following methed:

+  Always use the highest itemperature to solder, when using
SAC305 {see also instructions below).

= De-solder thoroughly (clean soldar |cints to avold the
mixing of two alloys).

Caution: For BGA-ICs, you muat use the correct temperature
profite, which is coupled to the 12NC. For an overview of thass
profiles, visit The website www. atyourssnvice. ce. phitips.com
{reeds subscription, but is not available for all regions),

You will find this and more lechnical informaton within the
“Magazine”, chapler “Workshop information®.

For additional questicns piease contact your local repair fielp
dask.

2.35 Practical Service Precautions

= [ makes sanse to wvold exposure to eslactrical shock.
While some sources are expecied 1o have a possible
dangescus impact, others of quile high polential are ol
Yimiled current and are sometimes held in less regard,

+ Always respect voltages, While some may not be
dangerous in themselves, they can cause unexpecled
reactions that are best avoided, Before reaching into a
powered TV sat, it is best 1o test tha high vollage Insujation.
ILis easy la do, and is & good service precaution.

3. Directions for Use

You can download this inlormation trom the {ollowing websites:

24 10
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4.

4.1

4.2

4.21

Mechanical Instructions

Indax of this chaplar: Notes:

4.1 Cable Dressing = Figures below can deviale slightly from the actual situation,
4.2 Service Posilion dus 10 the difterant set execulions,

4.3 Assy/Panel Removal + Follow the disassembling instryctions in described arder,

4.4 Sel Re-assambly

Cable Oressing

F_15270_043.8ps
140505

Figure 4-1 Cabls drassing

Servica Position The foam bars {order coda 3122 785 90580) can be used for
all types and sizes of Flal TVs. By laying the plasmaor LCD TV
flat on the (ESD proteciive) toam bars, a stable situation is
created to perform maasurements and alignments. By first
placing a mirror Nat on tha table under the TV you can aasily
saa if somathing is happening on the screan,

First, put tha TV set in its servica position. Theretore, place it
upside down on a table lop (Use a protection sheet of foam
bars).

The Foam Sars

4.3 Assy/Pansel Removal
4.3.1  Rear Caver

Warning: Disconnact the mains power cord before you remave
the rear cover.

1. Remove the screws that secure the rear cover,

2, LiR tha rear cover from the cabinet cauticusly, Make sure
that wires and othet Internal componenis ara hot damaged
during cover removal.

Flgure 4-2 Foam bars

4.3.2

Mechanical Instructions LC4.3E AA

Side VO Panel 433 LED Panel

1

2.

Flgure 4-3 Side 'O panel

Disconnect the cabla {1) trom the panel.
2. Release the two Aixation clamps (2) and lift the panel out of
tha bracket.

Flgure 4-4 LED panel

Retease the fixation clamp (1) and take the panel out of the
bracket.
Discennact! tha cable {2} from tha panel.

4.3.4 Kayboard Control Pansl

Figure 48 Koybontd control patiel

Remave the two fixation screws {1) lrom the bracket and
take out the panebbracket combination.

Remova the lixation tape (2) from tha panelbracket
combination,

Release the thres Meatich clamps [3) and )ift the panel out
cf the brackat.

Disconnect the cable {4) from the panel.
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4.3.5 S5B Board Cover Shisld (depending on model)

F_15270_044.008
180505

Figure 4-6 Cable clip on cover shisld

Figiure 4-7 SSB board covar shield

1. Release the cable from the plaslic cable clip {1} on the
shield (see Figure "Cable clip on cover shield™ abova),

2, Remove the tour fixalion serews {2, see Figurs "SSB board
cover shield”; the screws ars slso indicaled by arrows on
the shisld} and remove the shield.

Notice thal on one side, the shield is not only held by two
screws, bul alsc by two brackets (see Figure "Cables clip on
cover shield” above).

436 5SBBoard

F_35270_i+E.aps
180505

Figurs 4-B 558 board connsctors

000008 0BRPL-&(

F_15270_04T.epc
1BOSOE

Figure 4-8 DVI-] connector screws

1. Very cautiously disconnecl the L VDS cable {1) trom the
panel {see Figure “SSB beard conneciars™), Notice that this
cable is very fragite.

2. Disconnsct the six remaining cables {2) irom the panel.

3. RAsmove the fixation screws that secure the SSB board
(depending on madel) and also the two fixalion screws (3)
frem the DVI-l connector on the 558 board (see Figure
"DVl conneclor screws”),

4, Take the pane! out of ils brackets.

Mechanical Instructions EN EEE

437 Powar Supply Panel (various models used) 438  Audio Ampiifier Panel

B
¥_15270_045.000
180505

Figure 411 Audio amplifier panal

4. Disconnect all cables {1) from the panel.
2, Remaove the fixalion sctews (2) from the panel.
3. Bemove the panel.

Figure 4-10 Power supply panel

1, Disconnec! all cables (1} from the panel.
Notice that tha two connectors for X520 and X530 on
this panel are similar, and should not be mixed up inter
when they are r ted (X520 is wia its
fiatceble 10 connector CNO1 on $he LCD panel, near the R-
speaker; X530 is connected via ifs flatcable to connector
CNO4 on the LGD panet, near the L-speaket},

2, RAemove the hree fixation screws (2} from the panel.

3. Take the panat out of its brackets.
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4.3.9 LCDPanel

15390 _047 ops
280205

Figurs 4-12 Anti-stalic copper fail

F_T527¢_0&1.opa
2m205

Flgurs 4-13 LVDS connector

F_15270_052.eps.
180505

Figurs 4-14 S5B board connectors for side /0, keyboard contral,

and LED

'Yeoee

Flguras 4-17 LCD panel

Mecharical nsructons XN

To remova the LCO-panat, carry out the tollowing sieps:

1. Cauliously pull back the upper parts of the anti-static
copper Toils next [o the L.” and "R* loudspsakers (see
Figura ~Anti-static copper foil"). Do tis in such a way thal
the Jorls are ho longer attached lo the matal ground plate
on which the SSB board is mounted.

2. Disconnect the cables (2) trom tha “L* and the "R"
loudspaakars {see Figure “Anti-static copper loil").

3. Imporiant: Unplug the LYDS connector (3) on Ihe LCO
panel (sea Figure “LVGS connector”),

Be careful, as this is a very fragila connector!

4, Unplug the connectors (4] of the Side KO panal, the Top
Caontrol panei, and the LED panel on the SSB board (see
Figure “SSB board conneclors for sida /O, keyboard
controd, and LED™).

5. Unplug the X520 and X530 connecters {5) an the Pawer
Supply board {see Figure * Connectors X520 and X530 on
pawer supply panel”), Insteac af X520, also connector 668
{6) on the other end of the flatcable can be unpiugged [see
Figure “Connector 668 on LCD panal),

6. Litl the metal frame {logether with alt PWBs) from the LCD
panal.

Taike cate nol te damage the fragile LYDS cable, the
§68 cannactor and the anti-static capper foils near the
“L" and “R" loudspeakers (Lake care of this too when
later re~assambling the TV set and replacing the
coppar Tail).

7. After removai of tha metal frame, you can it the LCD
display (7] from its plastic frams (see Figure L.CO panel’).

8. If the plastic frame s damaged, replace it by a new lrame,
after removing the loudspeakers, the Side 'O panel, the
Top Control panel, and the LED panel.

44

Set Re-assembly

Tore-assembls tha whela set, execute all procasses in reverse
ordar,

Nates:

*  While re-asssmbiing, make sure that all cables are placed
and connected in thewr original positions, See Figure *Cable
dressing'. Alsa make sure thal the anti-static copper foils
ars nal damaged and that they make gocd electrical
contact with the metal frame. Be careful with the tragile
LVDS cable.
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Service Modes, Error Codes, and Fault Finding

Index of this chapter:

5.1 Tasl Poinis

5.2 Service Modes

5.3 Problems and Sotving Tips Aelated 1o CSM
5.4 ComPalr

5.5 Error Codes

£.6 The Blinking LED Procedure

E.7 Fault Finding ape Repair Tips

Test Points

This chassis is equipped with 1es1 points in the service printing,
In the schematics test points are identified with & rectangie box
around Foac or oot

Perlorm measurements under the tallowing conditions:

+ Television set in Service Default Alignment Mode.

*  Video input: Celour bar signal.

»  Audio input; 3 kHz left channel, 1 kHz rght channel.

Service Modes

Sedvice Dafaull mode (SOM) and Service Alignment Mode
(SAM} offers several fsatures for the service technician, while
the Customer Service Mode (CSM) is used for commumnicaiion
betwaen the cal cenlre and the cusiomer.

This chassis alsc offers the option of using CemPair, a
hardware interface between a computer and the TV chassis. i1
ofiets the possibililies of siruciured Irpubieshooling, error code
reading. and software version readcut for ail chassis,
Minimum requitemeants for ComPair: a Pentium processor, a
Windows OS, and 2 CD-ROM drive (see also paragraph
*ComPair).

Service Default Mode (SDM)

Purpose’

+ Tocreate a predefined setting lor measurements to be
made,

To ovenide software protections.

To start the blinking LED procedure.

To inspact the emat buffer,

Ta check the life timer.

Specitications
»  Tuning frequency: 475.25 MHz.
»  Golour sysiem: PAL-BG.
* Al picture setlings al 50% (brightness, colour conlrast,
hue).
» Bass, treble, and balance at 50 % volume at 25 %.
+ Al service-uniriendly modes (if presen!) are disabled. The
sarvice unfriendly modes are:
- Timer / Sleep limer.
— Child / parental lock.
- Blue mute.
= Hotel / hospital mode,
— Aulo shut off (when no "IDENT™ video signal 15
received for 15 minules),
~ Skipping of non-tavolrile presets / channels,
- Aulo-slorage ol personal presels.
~  Auto user meny fime-oul.
= Auto Volume Levelling (AVL).

How to Enter

To enter SPM, use one of the Tolowing methods:

+  Press the Iokowing key sequence on the remole control
transminer; “082596" directly lollowed by the MENU button
{do nol aliow the display to ime oul between antrios while
keying the sequence}.

»  Shorl "Service® jumpers oh the TV board during ¢old star
and apply mains {see Figure ‘Service jumpers’). Then '
prass the mains bution (remove the shorl afier stari-up}.
Caution: Entering SDM by shorting *Service’ jumpers will
overmide the +8V-pretection. Do this only for a shorl period.
When doing this, the service-technician must know axactly
what he is doing, as it could damage the television set.

+  Orvia ComPair.

Figure 5-1 Service jumpers

After entering SDM, the following screen is visible, with SCM in
the upper right comar of the screen to indicale that the
1elevision is in Service Dalaull Mode.

00035 LC4XEP1 1.08/84XGVX 1.10 SDM
ERROCOOD
OF 0D0 057 140 032 120 128 GO0

F_152¥0_003.ens.
1

Figure 6-2 SDM menu
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How 10 Navigats

Use one of the jollowing metheds:

»  When you press the MENU button on the remote conirol,
the se! will swilch on the nomal user menu In the SDM
mode.

+ Onthe TV, press and hold the VOLUME DOWN and press
the CHANNEL DOWN for a lew seconds, 1o swilch from
SDM ta SAM and reverse.

How o Exit

Switch the sst io STANDBY by pressing the mains butian on
the remate controf ransmitier or the teievision set.

It you tum the television set oif by removing the mains (Le.,
unphugging the television) without using the malns bution, the
1etevision set will remain in SDM when matns is re-applied, and
the error buffer is not cleatad,

Servics Alignmaent Mode {SAM}

Purpose

» To change option setlings.

«  To display / clear the error code butler.
= To perfohm alignments.

Specifications

Operation hours courter (maximum five gigits displayed).
Software version, Emor codes, and Opfion settings display.
Emror butter clearing.

Qplion selings.

AKB gwilching.

Software alignments (Tuner, While Tone, Geometry &
Audio).

+  NVM Editor.

= ComPair Mode switching.

P R I

How io Enter

To enter SAM, use one of the following methods:

»  Press the lollowing key sequence on the remote control
transmitter: “062596" directly tolowad by the OSD/
STATUSANFO(#+) bution (do nol allow the display 1o tme
out between entnes whiie keying the sbquenca),

«  QOrvia GomPair,

Atter anlaring SAM, the following screen is visible, with SAM in
the upper Hght comer of the screen to indicate thal the
1elevision is In Service Alignment Mode.

00035 LC4XEPY 1.08/S4XGVX 1.10 SAM
ERR0O0OO0DG

QP 000 057 140 032 120 128 000

. Clear Clear? P
. Options

. Tuner

. White Tone

. Audic

. NVM Editor

. §C NVM Editor
. ComPair Mode

YYYYYYY

F_15270_004 ops
250500

Figure 53 SAM mehu

Manu Explanation

1. LLLLL. This represants e run timer. The run timer counts
normal opetation hours, hut does not count standby hours.

2. AAABCD-XY. This is the software dentificalich of the
main MiCroprocessot:
= A= the projecl name {LCC4.x}.

—~ Bz tharegion: E= Europe, A= Asla Pacific, U= NAFTA,
.= LATAM.

- C=the software diversity.

+ Europe: T= 1 page TXT, F= Full TXT, V= Voice
cantrol.

+  LATAM and NAFTA: N= Sterea non-dBx. S=
Slereo dBx.

+  Asian Paclfic: T= TXT, N= non-TXT, C= NTSC,

*  ALL regions: M= mono, D= DVD, 0= Mk2.

- D= thelanguage clusier rimber.

—  X=the main software versigh nitmbar (updated with a
major change tha! is incompatible with previous
vetsions).

— Y= the sub sottware versior number {updaled with a
minor change that is compatible with previous
versions).

3, EEEEE-F.GG. This is the sottware identification af the
Sealer:

- EEEEEE= the scaler sw cluster

—  F=the main gw varsion no.

— GG= the sub-version ne.

4. SAM. Indication of the Service Alignment Mode.

5. Error Bufter. Shows all errors detecled since the last ime
ihe bulfer was erased, Five efrors possible.

6. Option Byles, Used to sl the cption byles. See “Options”
in the Alignments section for 3 detailed dascriplion. Seven
codas are possible,

7. Claar, Erases the contents of the error bulfer. Select the
CLEAR menu dem and press the MENU RIGHT key, The
conlenl of the error bufier is cleared.

B. Options. Used to set the option dits. See “Oplions” in the
Alignments section for a detailed descrption.

6. Tuner. Used to aligr the tunet, See “Tuner” in 1he
Alignmants section for a detalled description.

10. White Tene. Used lo abgn the white Tone, See “White
Tone" in the Alignments section tor & detailed description,

11, Audie. No pudio alignment is necessary for this television
sel.

12. NVM Editor. Can be used to change the NVM daia in the
television sel, See table NVM data” further on.

13. SC NvM Edltor. Can be used lo adit Scaler NVM.

14, ComPalr. Can be used 1o swilch on the television 1o In
System Programming {ISP) mode, for sofware upioading
via ComPait,

Caulion: When this mode is selected without ComPair

connecied, the TV will be blocked. Remove the AC power

1o reset the TV.

How to Navigate

«  InSAM, salect menuilems with the MENU UPDOWN keys
an the remote control transmitler. The selected item will be
highlighted. Whan hot all menu rems fit on the screen, use
the MENU UP/DOWN keys 1o display the nexd / previcus
menu Hems.,

«  With the MENU LEFT/RIGHT keys. i is possible (o
- Actvale the selected menu item.

- Change the value of the selected menu flem.
- Aglivate the sefecled subment.

+ In SAM, when you press the MENU bution twice, the set
will swich lo the normat user menus {with the SAM mode
still aclive in the background). To relum lo the SAM meny
press the MENU or STATUS/EXIT bution.

+ When you press the MENL key in while in a submenu, you
will raturn 1o the previous menu.
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How to Store SAM Settings

To store the settings changed in SAM mode, leave tha lop lavsl
SAM menu by using the POWER button o the remote centrol
transmitier or the television sel,

How to Exit

Switch the sat lo STANDBY by prassing the mains button on
tha remata control transmitter of the television set.

11 you turn the telovision sal *otf” by ramaving the mains (i.e.,
urpligging the television) withoul using the mains bution, the
television sat will remain in SAM when mains is re-agplied, and
the error suffer is nat cleared.

Customsr Servicea Moda (CS5M)

Purpose

The Customer Service Moda shaws arror codas and
intormation ch the TV's operation settings. The call centra can
Instruct the customer (by telephone) to enter CSM in order lo
idanidy the stalus ol he set, This helps the call centra to
diagnose problems and lailures in the TV set befors making a
service call.

The CSM is a read-only meds; iherefore, maditicatiens are nat
possible in s mode.

How ta Enter

To antler GSM, press the lollowing ey sequance on the remots
control transmitter; "1 23654" (do nol allow the display to time
aut beiween entries while kaying the sequenca).

Upon entering the Customer Service Modas, the tollowing
screen wilt appear:

100035 LC4XEPT 1.0/S4XGVX 1.10 CSM
2CODESOO0COO

3 OP 000 057 140 032 120 128 000

4

5

6 NCOT TUNED

7 PAL

8 STEREQ

9 CO 50 CL 50 BR S0

0 AVL Off

E_15270_M05.%p%
120505

Figurs 5-4 CSM many

Menu Explanation

1. Indication of tha decimal value of the eperalion hours
caunter, Software identification of lhe main microprocassor
[see "Service Default or Alignment Mode” for an
explanation), and the sarvice mode {CSM = Customasr
Service Mode),

2. Displays tha Inst fve errors delected in the error code
tutler.

3. Displays the opticn bytes.

4. Displays the typa number version of tha set.

5. Heserved itern for P3C call cenlias (AKBS stands for
Adgvanced Knowledga Base Syslem),

6. Indicates the television is raceiving an "IDENT" signai on
tne salactad source. fl no IDENT" signal is detectad, the
display will raad *"NOT TUNED"

7. Cisplays the datected Colour system (e.g. PAL/NTSC),

5.3

5.3.1

8. Displays tha detected Audio {a.g. sterec/mono).
9. Displays tha picture setting information.
10, Displays the sound selling informatien.

How o Exit

To axit CSM, use one of Ihe lollowing methods:

»  Presstha MENU, STATUS/EXIT, or POWER butlon on the
remaota control transmittar.

»  Press the POWER buttan on Lhe television set,

Problems and Solving Tips Related to CSM
Picture Problems

Nola: The problems described below are all refated to the TV
settings, The procedures used to change the value {or status)
of the difterent seltings are descrbed.

Picture too Dark or too Bright

i

*  The piclure improves when you press the AUTO PICTURE
bution an the remate centrol transmitter, or

* Tha picture impreves when you enter the Customer
Service Mods,

Than;

1. Press the AUTO PICTURE button on tha ramote control
Fansmittar repeatedty (it necessary) 10 choosa
PERSONAL picture moda.

2. Press tha MENU button on the remote control transmitier,
This brings up the normal user menu,

3. In the normal user menu, use the MENU UP/COWN kays
to highlight the PICTURE sub menu.

4, Prags the MENU LEFT/RIGHT kays to enter the PICTURE
sub manu.

5. Use the MENU UP/DOWN Keys (if necessary) to select
BRIGHTNESS,

8, Press tha MENU LEFT/RIGHT Keys lo increass or
decraasa the BRIGHTNESS vaiua.

7. Usathe MENU UP/DOWN keys to selact PICTURE,

8. Press tha MENU { EFT/RIGHT keys to increass or
decrease the PICTURE value,

9. Press the MENU buttan cn the remola control transmitter
twice lo axit the user menu.

10. The naw PEASONAL praference values are automatically
stored.

White Line around Piciure Elaments and Text
i

The plcture improves after you have presged the AUTO
PICTURE button on the remote control iransmitter,

Then:

1. Press the AUTC PFICTURE button an the remote conbrot
r repeatedly (it Y¥) ta choose
PERSONAL picture mode.

2. Prasg the MENU button on Ihe remote centrol transmitter.
This brings up the normal user menu.

3. Inthe normal user menu, use the MENU UP/DOWN keys
1o highlight the PICTURE sub manu.

4, Pressthe MENULEFT/RIGHT keys o enter the PICTURE
sub manu, .

5. Usethe MENU UPTDOWN keys to sedact SHARPNESS.

B. Prass the MENU LEFT Key to decrease the SHARPNESS
value,

7. Press tha MENL bution on tha remote control transmitter
twice to sxit the user menu,

8. The new PERSCNAL preferenca value is automatically
slored.

5.4

5.4.1
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Snowy Picturs

Check CSM kne 6. 11 this line reads “Nof Tuned”, check the

foltowing:

+  Antenra not connectaed. Connect the anlenna.

» Naantenna signal or bad antenna sighal, Connect a proper
antanna signal,

»  Tha tuner i3 faully (in this case fine 2, the Error Buffer line,

will contain error numher 10), Chack the tunar and replace/

repair the tuner il necassary.
Black and White Picture

i
« The picture improves after you have pressed the AUTO
PIGTURE button en tha ramote control transmitter,

Than:

1. Press the AUTQ PICTURE buiton on the remote control
transmittar repealedly (if necessary) lo choose
PERSONAL pictura mode.

2. Press the MENU bution on the remate conirol ransmilter.
This brings tp the narmal user menu.

3. In the normal user meny, use the MENU UP/DOWN keys
to highdight tha PICTURE sub menu.

4, Prass the MENU LEFT/RIGHT keys to anter tha PICTURE
sub menu.

5. Use the MENU UP/DOWN keys to select COLOR.

6. Prasstha MENU RIGHT Xay to increasae the COLOR value.

7. Press the MENU button cn the remote control ransmitter
twica to oxit the usar rmenu,

8. The new PERSONAL preferance value is automatcally
stored.

Menu Taxt nat Sharp Enough

:
= The picture improves after you have pressed the AUTO
PICTURE bution an the remote contrel fransmitier,

Then:

1. Press the AUTO PICTURE butian on the remote control
transmitter repeatedty {If necessary) 1o choose
PEASONAL pictura mede,

2. Pross the MENU button on the remote control transmitter,
This brings up the normal user menu.

3. In the normal user meny, use the MENU UP/DOWN keys
1o highlight the PICTURE sub menu,

4. Pross the MENU LEFT/RIGHT keys to enter the PICTURE
sub menu.

5, Usa the MENU UP/DOWN keys lo salect PICTURE.

8, Press the MENLI LEFT Key lo decrease lhe PICTURE
value.

7. Press the MENU batton on the remota control transmitter
twice to exit the user menu.

8. Tha new PERSONAL praferenca value is automaticalty
stored.

ComPair
Intreduction

ComPair (Computer Aided Repair) is a sarvice tool far Philips
Consumer Electronics products. ComPair is a further
davelopmant on the European DST {sanvice remgte control},
which allows faster and more accurale diagnostics. ComPair
has thres big advaniages:

» ComPar halps you to quickly gat 2n understanding on how
to repair the chassis in a short time by guiding you
systematicatly thrgugh the repair procadures,

=  ComPair aliows very detailed diagnostics (on I°C level} and
is tharetore capable of accurately indicating problem areas.
You do not have to know anything about 1°C commands.
yaursell because ComPair 1akes care of this,

5.4.2
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5.4.4

* ComPair speeds up the repair imae sinca it can
automatically communicata with tha chassis (when the
microprocessor is working) and all repair information is
directly available. When ComPair is installed logalher with
the Force/SearchMan electronic manyal of the defective
chassis, schematics and PWEs are only a mousa click
away.

Spacitications

ComPair consists of a Windows based fault frxding program
and an inlerface box between PC and the {dslsctive) praduct.
The ComPair interface box is sonnecied to the PC via a serial
{or RS-232) cabte.

For Ihis chassis, the ComParr interace box and the TV
communicate via z bi-directional service cabla via the service
connector(s).

The ComPait fault finding program is alde to determine the
problem cf the delective tetevision. ComPair can gather
diagnostic information in two ways:

*  Automatic (by communication with the letavision): ComPair
can automatically read oul tha contents of the entire afror
butfer. Diagnasis is done on FCAJART level, ComPair can
access the PC/AJART bus of the telavision. ComPar can
sand and receve |*CAUJART commands lo the micro
controller of the television, In this way, il is possibe for
ComPay to communicate (read and wrila) to devices on
the PC/UAAT buses of the Tv-set.

+ Manualy (by asking questions to you): Automalic
diagnosis is only possible if the micro controller of the
tstevision ks working correctly and only 1o 2 certain extend.
When this is nol the casa, ComPair wdl guide you through
tha fault finding res by asking you quastions (e.g. Doss the
screan give a picture? Click on the correc! answer: YES /
NCY and showing you oxamples {e.g. Maasiva lest-point {7
and dlick on the corract oscilfogram you sae on the
Qgcillogeopa), You can answer by clicking on a Sink (e.g.
text or a wavelor pictura) that will bring you ia the next
step in the fault finding process.

8y a combination of automalic dlagnostics and an interactive

uastion / angwer procedura, ComPair will enable you to find

maost problems In a fast and alleclive way.

How ta Connect

This is dascribed in the chassis faull fincing database in
ComPair.

CAUTION: It is compulsory to connect the TV ta the PC as
shown in the picture below (with the ComPair intetlace in
betwaen), as the ComPair intarface acts as a level shifter. it
one connecls the TV directly to the PC (via UART}, iCs will b
blown!

Flgurs 5-5 CamPulr Interface connection
How to Order

ComPair order codes (EU/APAATAMY:

= Slarter kit ComPair32/SearchMand2 soitware and
ComPair interface (excl. ransformer): 3122 785 90450,

» ComPair interfaca (excl. rangformer); 4822 727 21631,
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= Starter kit ComPair32 software (registration version): 3122
785 60040.

+  Starer kit SearchMan32 sotware: 3122 785 60050,

+  ComPair32 CD (update): 3122 785 60070 (year 2002),

3122 785 60110 [year 2003 onwards].

SearchMan3? CD (update): 3122 785 600BD {year 20G02),

3122 785 60720 (year 2003), 3122 785 60130 [year 2004).

ComPair firmware upgrade IC: 3122 785 80510,
Translormer (non-UK): 4822 727 21632,
Transformer UK: 4822 727 29633,

GomPeir interface cable: 3122 785 S0004.

ComPait interface extension cable: 3139 131 03781,
GamPair UART intertace cable: 3122 785 B0630.

amames

In case ot non-inlermittent taults, write down the atrors present
in the stror buler and claar the error butier betore you begin
the repair. Thig ensures thai old error codes are no jonger
present.

I possible, check the entite contents of the error bufter. in
some situations, an efror code is only the tesull of another error
and not the actual cause of the problem (for example, e faull in

the prolection deleclion circuliry ceh also lead o a protection).

Table 5-1 Error code ovetview

5.5.3 Etror Codes 5.6

The Blinking LED Procedure

Using this procedure, you can make the contents of the emor
butter vislble via the fror LED. This Is espacially usetul when
1here is no piciure.

When the SDM Is entered, the front LED will blink the contents

of the arar-buffer:

«  The LED blinks with as many pulses as the eror code
number, foBowed by a time period of 1.5 seconds. in which
the LED is off.

« Then this saquance is repealed.

Eror | Davica Ervor Description ] Check Rem Tangraee Any ACS command terminates this séquence.
Note: I you encounler any problems, contacl your local m o ooy e ———
suppont desk. 1 Mot mphcavie | Mas-mualch of TV Example of ertor butier: 12 § 6 0 0
Hacules §W st Afier entering SDM. the foflowing occurs:
Gl W «  17ong blink of 5 secohds 1o start the sequence,
5&  Error Codes 2z Nol phcable |- « 12 short blinks followed by » pause of 1.5 seconds,
. ) Hol applopide |- - - + 8 shost blinks followed by 3 pause of 1.5 seconds,
The error code buffar contains all errors detected since the last P Ganen's Scaer | I°C anpr while 7A01 87+ Ba « 6 short blinks foliowed by 2 pause of 1.5 seconds,
time the butfer was erased. The butier is wrilien from left to cammurcoling wih + 1 long biink of 1.5 secands to finish the sequence,
right, When an eror octurs that is not yet in the error code B e oot | 301 a10 »  The sequence slaris again with 12 shor blinks.
butfer, #is displayed at the latt side and all other errors shift one ' taylaimgy
Rosition 1o the ight. B Seae =V piotech e [ . A
7780 i i 5.7 Fault Finding and Repair Tips
E.5.f Howto Read the Error Buffer 6 Mot apphcabls | General PC emor 1102, 704 TMO00 | BE + B8
. bhaid Notes:
You can read the srror butler in 3 ways. : ADC o :?g"'vm :;’: :” + his d that the come: arem d correctty
«  Onscreen via the SAM (it you have a picture). Scmte m';,""‘:mwm " with correct valuas and no bad solder joitis,
Examples: the Bealer + Betore any tautl inding actions, chack if the coract options
~ ERRCR:00000: No errors dsiected EEPHOM are set.
~ ERRAOR: £0000: Emor code 6 is the kast and only 3 Harcuins. 12C error while 7207 B2
detacied emor EEPROM m“x“““’"‘ 579 NvM Editor
- EAROR:9E O G 0: Eror code 6 was detected first and EEPR”BM :?:VM .
ermor code § is the last detected (newest) error ™) In some cases, it can be handy if one directly can change the
*  Via the biinking LED procadure (when you have no Ramurk: when the NVM cortents. This can be done with the “NVM Edilor” in SAM
picture). See “The Blinking LED Procedure”. ::::;5:’:"“ mode, With this option, single byles can be changed.
+  Via ComPair, Horcuies
oparats wilh it Caution:
5.52 How to Clear the Error Butfer dolauh vahues. + Do not change the NVM saftings without
e Turer 1C e "“’:mm Jraz.Fr0z Flod. 181 understanding the function of each setting, becauss
comemurical .
The error code butfer is cleared in the foliowing cases: Yie PLL luner incorrect NVM settings may seriously hamper the
+ By using Ihe CLEAR command in the SAM menu: 1 Cohombuis T2C arror whie a0 ) cotrecl tunctioning of the TV set]
— Toenler SAM, prass the following key sequence on the communicating with + Do nol change tha Scaler NVM settings, as this will
remole conlrol transmitter: “062596" directly Tollowed te 20RO hampar the DVI functionality of the TV sat!
by the OSD/STATUS bution (do not allow the display P o w"' = Always nota gown the existing NYM settings, before
to time out between entries while keying the e v " - - ch;nging 1hs.settlngs. This will enable you lo return to the
sequence), o - O Canaie |G aves wiis o =2 Prgmlnal settings, if the new setlings tum oul 1o ba
— Make sure the manu flem CLEAR is highlighted. Use Facaver ComURCAURG win fonty m incomect.
the MENL UP/DOWN butions, if necessary. Decodar the iBoard HUWE NAFTA
~ Press the MENU RIGHT bullon lo ciear the error Panslink “:"""’ snd AP Table 5-2 NVM editor overview
butter, The text on the righl side of the “CLEAR" line will NaF u.‘,: :: st
change from “CLEAR?" {0 "CLEARED" 515} Hex Dec Deseription
+ If the contents of the etror butfer have net changed for 50 T4 Scaler SDRAM | Read-writs smos | 7801 Big isti
hours, the error bufler regals avtomatically, with Tha Sealar -ADR Ox000A e Existing value
SDRAM VAL x0000 o New value
Note: It you exit SAM by disconnacling the mains from the ® Mot uplome |- - .Stare Slore?
lelevision set, the ertor butfer 15 no! reset. 6 EPL G erron while N2 bzo .
commurecanng with B21
EPID
12 Oigelal Module | FC evior wikle Trgital Mosule
{onty on Dngital | communicating with | jonlty on Cigilal
sats] the Digstal Mpouie | 36is)
{only oh Dighal
sotel
18 ol apphcatla |- I- T




[ 5. ] LC4.3E AA Service Modas, Emor Codaes, and Fault Finding Service Modes, Error Codes, and Fault Finding LC4.3E AA | 5. JeEND |

Table 5-3 NVM Osfault valuaa (option bii ssitings through NVM Editor in SAM Mods) aTale |o
HHE
FRERERE Efyte Nr. (B FeatureMode Description [N
515(5 |8 EIg|E s
Byte Nr. |Bit Faature/Mads Description ] E E E EREREY]
Ll &2 =TT Tast Tlier o a0
188 & 179(dec) [T [NNA No red reduction duting biua svatch T11]1]1
Byla 0 0 [Qs5(L58) THods of quast spht sound amplifiar (NSEENER PRIV NTSC matrx NIERENE
1741dec) 1 [FMI Connection of outpul of G55 amplifier T TCAM Gamma contal T T 1
2 |Hco EHT lracking maode vjayeje FREEE] Control sequence of beam currentiming | 0 | 0 | 0 | 0
3 [HP2 Synchronizaion of GS0/Texl display tirr R Tow level of Dearn current imtar 9 o000
4 [FSL Forced sheing level for verlical sync vy 5 1OEA Dynamic skin fone angle area IBENERE]
5 [TFA OC transfer ratio of luminance signal IR 7 T08K Dynamic skin tone angia o off 91 a0 1
& [OSVE Black current measuring in overscan [RIERIERE Total Dac Values 78 | 78 | 79 1142
7 [MVK (MSE) {For Euture Usage, as definedby software} | 0 | 0 | 0 | O Total FHex values 4C | 4€ | 4E | BE
Total Cac Vaiuas 59 |53 | 59 | 58 | Byle€ | 0 |LTistalis LT} (sl status [RIEERERE
Towl Hex Vahies EENESES 180{dec) [ [inc_Lite_Time ne_Lite_Time Glo|aQ]a
2 [PC_Mode PG_Meode cjojo|q
Byle1 |0 jPSE PSE ojelsln 3[R _Miode HE_Mode IR
175(dec) |7 1OPC oFT NN 7 Tact Swhch Taci_Switch RN
[ 2 [PRIS FRIS ojojofao & {Sar_n_Special Sby | Sel_n_Spocial_Sky T(o] 070
3 [CONTINUQUS FACTORY |Continuous factory mode olaflolo B [Fotel_OSDOspay Hotel_OSDDispiay NN
4 [WHITE PATTERN ON Last color pattern status in factory mode CRIERIEERE 7 [Fotel_MonftorOdt Hatel_Monftortut slololo
[5 [SOM MOCE Sarvice default mode onvotf ojlofojo Tolal Dec Values G100}
§ [SAM MODE Sarnce Align mode or/of gofolojo Tolal Hax Valies o |00 | 00 | 00
7 [SVMA Scavm On f Off afojo]o
Total Dec Values ojojoja Bye7 | 0 [Fowl_iconMode Hotel_eonhods IR
Total Hex Valuas Q0 { 00§ 00 | 90 181(dec) I T [OBE DBE i H 7 ]
HES SD CRIERIENE
Byle 2 | 0 [MUTE STATUS Mule stalus (RERERIE T[Set I PC_Sieep Mode |SeLn_PC _Sieep_Mode 1o Ts T o
176(dec) [T [TUNER AUTO MGDE Autc mode IREBERE + (Fssorved Resorved T To T Ta
? [CABLE MODE Cable/Antanna mode afe]o]o 5 [Boserved Resorved (BRI
3 [LAST POWER MODE Last pawer status of the set 1 1 1 1 ® |Fesarved Reserved o ] ) )
4 [CHILD LOGK MODE Child Jock snabied CRIERIER T Reserved Fosarved T 9 o
5 [SURF MODE Surf mode orvofl RIERIENE ~otal Dot Vaiues st 7 T3 T3
§ [FACTORY MODE Faciory mode on RIERIRE ol Fiax Valiss TRTRE R
7 |PSNS For PAL colar enhancement in ES4 1 1 1 1
Tolsi Dec Valuas 133138138 138 §.7.2 Load Default NVM Values 573 Tunerand IF
Tolai Hex Values BAT8AT 8A [ 8A .
Ir: case a blank N¥M 15 placed or when the NVM content is Mo Plcture in RF Mode, but there s a Noisa Raster
Byte 3 0 FAADITY MGDE Radic mode or TY mode gjolofo gorrupted, default values can be downlcaded into the NYM, 1. Ghack whether picture is presant in AV. If nct, go (o Video
177(dec) [T TWAKE-UP MODE WAKE-UP MODE R (For ampty NVM _replacemen::.' shorlm:m tSDM with Thjum . :rmﬁl?gu::ucﬁlmugzg;wu;:\n —
~ maihs voltage, Remember to remove the jumper . asent, i sel
2 [HOTEL MODE TV in Hotel mods ololale :ﬁfrﬂa"&d :Tm::l:?ed). Aot the detauk valiez e g 3 Checkaatne supply voltagas are ;umm (335812133
3 [HOTEL KBD LOCK Keyboard locked ejoeje downloadad, it will be possible to start up and to start akgning V.
_L HEBL HBL glojo] ¢ the TV set. This is no longer initiated automaticalfy; to initiate 4. Chack if the G lines are working comractly (3.3 V),
5 |BLS Blue sirelch mode T 1 the download the following aclion has te be performed: 5. Manually store a known channef and check if there is IF
6 |SL L o 1019 5 1. Swilch "off* the TV set by disconnacting the AC Power output at Tunqr pigéllm Loz el the T The DG
ug. 6, Check the tuning DC voltage at pin @ Tuner. The
7 ?:l:lcam Falas Comb titar Gr/Of ;2 ;2 ;’2 302 2. ghgn cirouit the SOM jumpers (keep shor(—clrmilaqj. vuqtaga should vary according to the frequency/channei
3. Press P+ or Ch+ on the local keyboard (and kesp it being chesen. .
Total Hex Values 20|20)2c |20 prassed), 7. Hthe tuning voltage is OK, check the tuner oulput, pin 11.
4. Swilch on the TV sel via the AC Power plug, 8. ¥it has no output, the Tuner may have a defect. Change
Bylad | C |Signal Srength Signal Strangth Swilch In MK2 glalo|o 5. Kaep pressing the P+/Ch+ burion unt] the sat nas started the Tuner,
178{dec [T 1LPG PG s T aTs o up and the SCM is shown,
7 |DVD TRAY LOCK Cock/Unlock DVD tray 0 a|0|o0 Allomative method: ::::)d in Picture Problam for L* System {roiling horizonial
| 3 |SCRSAVER MOCE Soraen saver mode N ERE 1. Golo SAM. 1. Check whetfier AGG L' in SAM moda 1s sel 10 0,
¢ |8KS Slack Strateh Mode KRR 2. Select NVM Editor {not SC NVM Editor). 2. # yes, align the set o comrect value.
5 |8sD Black Stratch Dapth 1 1 1 [i] 3, Select ADR (address) o 1 (dac).
6 |[CRAD Coring on SYM IR RENE 4. Changa tha VAL {vaiua) to 17C (dec), Raquired System Is not Selsctad C 1y
7 {FF 0S8 P 055 a1 alolo :— g!ﬂf' lh:;ﬂu'-‘i:- s phug and wattfora | " Check whather a Service jumper (#4204 & 4205, 0BOS size) is
. Disconn mains and wait tor a lew saconds.
Tatal Dec Values +20[120; 120) 58 7. Reconnect he mains pug and wait unt e saf goas ito prosent.lyes, remate L
[ [Telal Hex Valuas 78| 78|78 |38 its standby mode (red LED lights up).

8. Restart the sat.
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574 Videp Procassing

575

No Power

1.
2.
3.

Check +12 V and 3V3 at position 1J02.
I s supply, check the connector 1J02.
118 is correcl, check the power supply boerd.

Power Supply is Correct, but no Green LED

1.
2.

Check # 1he conhectors 1KOC are properly inserled.
11 they are inserted correctly, cheak il the 3V3 is prasent.

Ne Picture Dispiay (blank scresn with corrszt sound
output)

1.

wM

Check whather the user menu is visibla,

Il the user menu is OK, activale talelexl mode,

I{ teletext is OK, the probtem is in the ADC (B18) &
Columbus 30 combfiter (818), if presenl (depending on
model, see also paragraph "Teletext Path® In chapter B).
if the user menu is not visible, check il the LCD panel
backlight is ON.

11 the backlight is OFF, the problem is in the power supply
board or LCD panel. Also ¢heck pin 12 (LAMP_ON_OFF)
of 1J02. it shouid be HIGH duting narmal operation.

Note: For faultiinding purposes, i is Important 1o know the

foiowing: in Pixel Plus and Digital Grystal Clear models, which

have an ADC (B18) and Columbus 30 combfilier {818}, the
digial inpul of the scaler is used 1o the Sigital video palh

(Hercules output), whereas the analogue RGE inpul (analogue
inpuit of the scaler) is only used for teletexi. This means thatno
rixed mode {video plus leletext simullanecusly] is possiole, |l
there is sound and teletext, but ro video and user menu (blank
screen), the digital path {Hercules - ADC » Columbus - Scaler}
is faulty. 1t there is sound but ho leletext, the back-end part
{Scaler - LCD panel) is Jaulty. in Crystal Clear models, which
do no! have an ADC and Columbus, the RGE path (analogue
input of scaler) is used for both video and teletexl.

Nea TV, but PC is Prasant

1.

Check il Hsync_SDTV and Vsyne_SOTV are present al pin
1 & pint3 of 7E0Q,

it thay are present, chack lefelext oulpul.

1 there is ne leletext output, 1he IC TDA1500: may be
detecl.

Power Supply

Check Fuse
The power supply (varicus models are used) conlains one fuse
near the AC Input connector X002

1.

2.

3.

Theck with power supply in "off” state by means of chmic
measutement.

Fuse X102 may open in case of sevete lightning strikes
andior tailures in the power supply.

Check the standby signal al pin 10 of X200, ON is HIGH,
CFF 15 LOW. During slandby mode only the 3V3 is present
stpin 10,

Prn!«:non: Concepl on Powsr Supply Board {fwo models)

12 V oudput (pin B of X200}): Shorl-circuit prolecled by 2.5
A fuse X&10. Over-valtage prolection when oulput voltage
ts mere lhan 40% above nominal value.

Vaudio output (+18 or 424 V, depending on powsr
supply model used); (pin 1 of X200): Shoricircuit proot
{(+18 ¥ version has 2.5 A tuse X660). Over veltage
protection when ouipit vollage is mote than 40% above
nominal value.

IVaSTBY owetput {pin 3&4 of X200): Shorl-circuit proof
wilh auto-restart. Over voltage prolectian when oulput
voltage is more than 40% above nominal value.

4,

24 ¥V output {for Inverter X320 & X530): Short-circuit
proof with auto-restart. Over vollage protection whan
auiput voltage is more than 40% above nominal valus,

Sundby Mods

Apply a 12 ohm load resistor of suflicient power rating to all
oulputs mantioned above {+12 V, +18/ 24 V, +3V3 and +24
V. Sonnect the STBY pin {pin 10 of X200} to Joglcal "L*
Gow), L.e. 1o GND,

Over an inpul voltage range of 9G V. 10 276 V. ohly the
+3¥3 STEY output shafl be up,

Normal Moge:

1.

Apply & 12 ahm load resisicr of sufticient powaer rating to all
oulputs mentioned above (+12 V, + 1R/ 24V, +3V3and +24
¥}. Connett the STRY pin (pin 10 of X200) to fogical "H"
{Righ), i.e. to the +3V3 STBY oulput via a 2,2 k pull up
resislor.

Qver an input voltage range of 80 V- 1o 276 YV, ali
oulpuls shall be up, The vollage on the +3V3 STBY output
shal be 3.3 V over the entire input voliage range, The
voltage on the big 400 V capacilor on the power supphy
should also be 400 V £10%.
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6. Block Diagrams, Testpoint Overviews, and Waveforms

Wiring Diagram

RIGHT
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|OL;

INVERTER

14P

8903
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X220
POWER VDS CONNECTION
SUPPLY TO SCREEN
3P
=
—pos oLass 0" L_g 030
X200 AUDIO 1002
ampLIFER [ 9P
H e 002 ] l 80a—
1 1
X530 30P 2P} 3P 9 I
705 2 TI03 1104 1W5Z)
& =
---pE E 558 2
|
L H
! £
X520 —
8.
o ==
3520 bd 2
Et
8l
X002 —
TUNER
POWER 103
N
] ] |
8002
8 8
AC POWER
INLET

LEFT
SIDE AV |

‘ 12P
1304
{1M06)
KEYBOARD CONTROL

J IRALEDAIGHT
SENSOR

F_15270_09 a0m
190805
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Block Diagram Video
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Block Diagram Audio
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7. Circuit Diagrams and PWB Layouts
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SSB: Sync Interface
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SSB: Audio Delay Line (Reserved)
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SSB: Audio Processing
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SSB: DC-DC Converter
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SSB: Diversity Tables B1-B6
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2048 B4
2051 C3
2052 E10
2053 E10
2054 E10
2055 E11
2050 F11
2061 F11
2062 Bb
2063 EB
2064 B4
2065 FS
3001 A3
3003 C4
3004 B4
3005 B7
3006 AL
307 BE
3008 B85
H9BS
301088
301108
1288
13Cs
3014 C8
3019 F3
3020 F5
3021 G2
22 ET
3023 EB
3024 F5
J025F5
3026 EB
3027 €6
3028 Fa
3029 Fa
3030 EB
303t F9
3032 EB
H32F5
3034 F4
303785

Ko7 C6
1008 D3
1003 D4
1010 D4
011 88
w2cr
oz Cr
014Cc?
015 C7
W06 F7
1017 C9
1019 E4
1020 F6
1021 Fg
1022 G4
1023 Fe
lo24 F?
025 be
1026 G6
IXXX F3
XXX F4
XXX F4
XXX F5
IXXX BE
IXxX B&
IXXX E6
XXX E6
XXX AT
XXX C?
XXX F7
XXX F7
IXXX C8
IXXX EB
IXXX F8



Circuit Diagrams and PWB Layouts m m

Layout Class D Audio Amplifier (Top Side)

1001 A2 1003 A3 2004 A3 2019 Ad 2024 A4 2037 Al 2043 A2 5007 A2
1002 A3 2001 A2 2012 A4 2023 Al 2029 Al 2042 A2 5006 A3

3139 123 59701 .
| 1 | 5] 2 | 4 |

Layout Class D Audio Amplifier (Bottom Side)

2002 AZ 2011 At 2020 A1 2031 A4 2039 Ad 2051 A2 2062 A1 3005 A1 3012 Al 3023 Ad 3030 A4 3039 A2 3046 A2 5004 A2 7004 A3
2003 A3 20%3 A2 2021 A1 2032 A4 2040 A4 2052 A3 2063 A4 3006 At 3013 A2 3024 A4 3031 A3 3040 A3 3047 A3 5005 A3 7005 A2
2006 A2 2014 A1 2022 A2 2033 A4 2041 A3 2053 A3 2064 AZ 3007 A2 3014 A2 3025 A4 3032 A4 3041 A3 4001 A4 6001 Al
2007 A2 2015 Al 2026 A1 2034 A4 2044 A3 2054 A3 2065 A4 3008 A2 3019 A3 3026 A3 3033 A4 3042 At 4003 A2 6002 A2
2008 A2 2016 AZ 2027 A3 2035 A3 2045 A3 2055 A3 3001 A3 3009 At 3020 A4 3027 Ad 3034 A3 3043 A3 5001 A3 6003 A3
2009 A2 2017 AZ 2028 A3 2006 A4 2047 A2 2060 A1 3003 A1 3010 At 3021 A3 3028 A3 3037 Al 3044 AZ 5002 A2 7000 A1
2010 A1 2018 A1 2030 A4 2038 A4 2048 A3 2061 A4 3004 A2 3011 A1 3022 A4 3029 Ad 3038 A2 3045 A2 5003 A2 7001 Ad

- - : ) : F_15390 024.eps

3139 123 5970.1 . ‘ 270205 |
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Keyboard Control Panel
1 2 3
1 l | J 1008 D1

Personal Notes:

1311 D3
1312 D3
i : ) 1313 03

' " A iz
1684 C1
3317 C1
3318C2
331902
3320C3
3321C3

. |HERCULES| OTHERS 305303

BASED , 3324 G2

- 3999 D1

150R 20R
3318 0 620 B 6306 C1
3319 390R 1K1 Fans C1

3324 560R 2K0 F300 C1
3320 1K8 200R F310 D1 : -

3321 820R 390R ' F311 D1
. 1303 C2

I 1304 C2
1305 C2
1306 C3
1307 C3

KEYBOARC ) _ 1308 D3
= 1309 D3

3317 3318 3319 3324 3320 3321
RES * * * * *

§ 1304 & 1305 41303 1306 1307

E KEYBOARD CONTROL : per

1684

tafhaf—
)
o
3

S53B-PHK

6306

F3oo

BZX384-C4V7

TO 1402 OF SSB BD E

3322 3323

108 1309 D

Diversity Resistor "l 1308 " 1310 "I 1314 gRRE! 112 1313
SKONAB SKQNAB SKONAB SKQNAB SKONAB .| SKONAB

F310 3988 Falt . > che cH- MENU ¥ vOLe VOL- ¥ oNOFF
*—\ \A\—®

RES

2
I

F_15390_030-eps

3139 123 59741 280205

1 2 3

_ - E_06532_012.eps
131004




Circuit Diagrams.and PWE Laybu!s “
Layout Keyboard Control Panel (Top Side)
1309 A1 1310 A3 1311 A5 1312 A7 1313 A8 1314 A4 1684 A1

3138 123 5974.1 F_15390_032.eps

e b2 bz b ts g 7 g

Layout Keyboard Controt Pane! (Bottom Side)

3139 123 5974.1 F_15390_033.8ps
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Side AV Panel
| 1 | 2 3 | 4 i 7 8 l
Logors | 59
RES a7p
SVHS [ :
1301 o
i 22,
1302 18R
: L™ Los
o B B3R | ]
p 7%A =
05 4 1308
3%
g g
<l
+5VEW
1302-1 ¢
cvesl,.
YELLOW r\
+5VEW I‘Wﬂ)
fa0s
FRONT ¥ _CVBS _IN ¢ﬂ10 ; m
1302-2 3 FRONT C_IN 41311 3 8
N b L FRONT I S04 : §
WHITE 7 a
—{ 5
lm | =
—| B
Gﬁigs? _—
1302 o8
R = =
AZD l
3 Res 5 28 --§§8;
e +5vSW
6308
RES aan
10K
m 1303 =
2 X
O & A
2 1, i
2 A 59 - ﬁm
3139 123 5956.4 T T = T T F_15270_ﬁ2%
I ] l 5 | 3 [ 4 | 7 8 !

1301 A1
§302.1 81
1302-2 G1
1362-3 D1
1303 E1
1304 5B
2301 A4
2302 Ad
2303 A4
2304 Ad
2305 &2
2306 D3
2307 D3
2308 E3
2309 E3
2310C3
3361 A2
3302 Ad
3300 A4
3304 83
3305 C3
3306 D3
3307 C3
3308 D3
3309 C2
3M0C3
3311 E3
6301 A3
6302 B3
6303 A3
6304 B3
6305 D2
306 D2
6307 D2
6308 £2
7301 C3
1301 A2
la02 A2
1303 A3
1304 G
1305 B3
1306 Da
1307 Bt



Circult Diagrams and PWB Layouts [ 66 |
Layout Side AV Panel (Top Side)

l I | 2 l 3 | 4 |

3139 123 5956.1

I I I
| | 2 3 4
Layout Side A/V Panel (Bottom Side)

| I | Z | 5 4 |

F_ 15380, 0208 eps
3139 123 5956.1 280205

| 1 | 0 I 3 4 !

1304
1302

1303

1304
9390
g3
9392
9383

2301
2302
2303
2304
2305
2306
2307
2308
2309
231
3zm
3302
3303
3304
3305
3308
3307
3308
3308
3310
33n
4301
6301
6302
6303
6304

" 8305

6306
6307
6308
73

CERBEREZ

A3



i gl A o ey SIS SO W

IR-LED and Light Sensor Panel Layout IR-LED and Light Sensor Pane! (Top Side)
180 81 3801 B2 3806 E2 4307 E3 8663 C3 7804 C4 F02 Ct Fg0e 81 1504 C4 wio 04 B9 AL A1 ez A Tion A1
2801 C3 3802 A4 3809 E2 £801-1 B4 7801 B2 7807 E3 F80a B 1801 B2 1805 B4 1811 E4
2802 C4 2803 C3 JB1Q E4 8801-2 83 7802 C3 7808 E3 F804 B1 1802 B4 1808 B4
2803 E3 3807 E2 /M Es 6802 E4 7803 84 Fag1 C1 Faos B 803 B3 1809 E3 I l
| 1 | 2 i 3 4 !
~VISTBY
A
A
)
™
< B
E', 1478
o F0b o LIGHT-SENDOR-50M
z .
%] FaR "
0 e B IR
S 1=k o . S
3 JU— ot 3130 123 5972.¢ i
o = - BCHTE |
" o 1
| 358 - c
g - Layout IR-LED and Light Sensor Panel (Bottom Side)
01 A4)  ZBOD AV R AT DT AT 3809 AT SATY A1 4E1E AT 8803 AT T AT TMGT Al
V5 20 A} 36O AT JBGI A1 JOOE A1 3810 A1 4BOT Al MDZ Al TR Al BD4 At
s - E 2
AEL o dour 1# ] 3 g = — ‘E
. . ’ [ ) I
TSOPMBISLLIB - L
+avastey D
E
§2d A
3139 123 5972.2 . e s |
1 } 2 3 | 4
3139 123 59721 r.un.n:é-
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Personal Notes:
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8.

8.2

8.3

Alighments

Index of this chapter:

8.1 Ganeral Alignment Conditions
8.2 Hardware Alignments

8.3 Softwara Alignments

MNote: Figures below can deviate slightly from the actual
situation, due 16 the different sel executions.

General: The Service Default Mode (SDM) and Service
Alignment Mada [SAM) are described in chapter 5. Menu

navigation is dona with the Cursar Up, Down, Left or Right keys
of the remete contrel transmitter.

General Alignment Conditions

Parfonm alt siectrical adjusiments under the lollowing
conditions:

Mains voltage and trequency: 100-240 V / 5Q/60 Hz.

Allow the sat to warm up for approximately 16 minutes,
Tast proba: Ri » 10 M(Y; Gi < 2.5 pF.

Hardware Alignments

There are no hardware alignments foreseen for the LCD-TV.

Softwars Alignments

With the software alignments al tha Sarvice Alignment Mode

{SAM) the geametry, white tone and tuner {IF) can be aligned.

To store the data: Use the HC button Menu to switch to the
main manu and next, switch to "Stand-by' mode.

Alignmants LC4.3E AA “ EN 69

8.3.1

132

SAM Manu

O v 7 (ah0t 10 T 00

EN 70 LC4.3E AA Alignments

[t Lorem e 1w LM |

Tuner Adjustment

AGC (RF AGC Take Cver Point)

et 2

o i
o 12
ami
o v
ot

BE}
pre

ndAm
| mcmad e 38
)

R RN |

Aclivate the SAM meru,
Go to the sub-merm Tuner,
Selact the AGC sub-menu.

Adjust the AGC valua to AGC = 27,

e e

oot - Oallz arm Moy T

| Marsnst » Duks a3

o - Dana e iy )
[

o on

" om

| ecaut snpamert 21

L v ot

e on
)

AR b ¢

i e R

[oa et

I ——

MA om0

S

[

LT 00k e
)

Figura 8-1 Overview SAL menu.

Adjust the AGC |.’ valua 1o AGG L' = 27 {(Europe obly}.
Adjust the IFPLL vakis 1o IFPLL = 32 (Eurcpe only).

Switch the set to standdy to store the data.

832

BCXO {Digital Xtal Osclllator) Allgnment {for NICAM sets
only)

*  Inputa Colour bar signal with a colour subcarier irequency
of 4,43 MHz on SCAAT1 or SCART2,

»  Sslact as a signal source EXT1 of AV1,

*  Gotothe SAM menu and select Audio.

+  Activale DCXO Alignmant and wait untll this process has
finished (DONE).

+  Chack if tha NICAM audia reception is CK, if not: rapsat the

re.
+  Switch the set to slandby ta store the data,



8.34 ADC Gain, Grey Scale Alignmenl & Panal Slze Settings

The table below shows a numbar of NVM seftings used for
sach model of TV set, Be sure 1o use the comect editar in the
SAM menu (NVM Editor or SC NVM Editor), because the first
one is used for the Hetcules NVM, and the second one for the
SCALER (SC) part of the TV set, For further importart NVM
seltings, see also the other NVM tables etsewhere in this
manual.

Alignments £ C4.3E AA [ 5. |

LCaution:

= Do not change the NVN settings without
understanding the function of sach setting, becauss
Incorract NV sattings may seriousty hamper the
correct functioning of the TV set!

+ Do not change the Scaler NVM sattings, as this will
hamper the DV functionality of tha TV sst!

»  Alwsys niole down the sxisting NVM setlings, betore
changing the seitings, This will enable yot ts return lo the
orgitinal settings, it the new settings turn oul to be
Incoract,

“ LC4.3E AA Alignments

835 Sound

¢ For NICAM sels: see parsgraph 8,3.3.
«  For other sais; No adjustments needad for sound.

2.36 Oplions

Cplionis OP1...0P7 in the SAM meny ¢an be used jor quickly
restonng 64 faatures or setlings of the SCALER part of tha TV
sel to their orginal detauil factory values (B groups of 8

features/suttings sach). When the decimaf vatue of one option

588 also the NVM setlings in the Table “ADC Gain, Grey scale
alignment & panel size settings" slsewhare in this manual.

oyte OP1...OP7 is changed {see the first table balow) then &
group of 6 bits, representing 8 SCALER options or features, is
changed as well (sew the sacond 1abie below lor & detailec

Tabie 81 AGC galh, grey scale alignmaent & pansi size ssttings

EOTV ADG Guin asttings: Une the NV Edror In SAM 15 ki thass values In the Herculas NV description of ihe leatures or setings thai are changed).
Thase modely iy with ADC & Without ADC & 30 The sacond table shows which option byte {OP1...OF7)
Sadurmbus 30 Combfiler reprasants which group of 8 option bits. Each bit (0...7)
H § gt i Setiings swi1chels » particular SCALER leature or setting ON or OFF,
Setling Hareylon WII:::M“ {aealmsl Range H Range depending on its value {1 or 0},
vehsal gk ‘mp s b .," It is also possible to change the feziures or settings mehtioned
RN A% CRI-H [l 1';0 :?o ‘fu LR LY Ly in the gacond \abie directly a1 bil level, by means of the SC (ie.,
NS BRI E war L o SCALER) NVM Editor inthe SAM meni, In tha SC NVM Editor,
VN _ADC_GAIN_S [0 T | ¥ | 115 | OI5- 155 L R first the corract NV address (ADR) has 1o be pntered, thenthe
correct value (VAL, 1 or 0)for each bit (see second table). and
SOTV Greyucale settinga: Uss Uhe 5C NV Editer In SAM 1o set Thews values In the Scaler NVM finally the usttings have to be siored (STORE). For quickly
'ﬁ-mmdd-.;'mm} Without ADC L 30 restoring the SCALER part of the TV set o its uriginel factory
T — - - Settings, however, it is more convenient 1o simply enler the
i Sattingy |9 Gatiings defautt factary seflings OP1..0QP7 that are given in the first
Setting . | Soaler HVM Atdepas (Sechmal yahie} g 1““"- 2 ‘fz- table below. How 1o o this, is descried in the next paragraph.
] ] 13 value) E valua)
[ADT REH - OFFEETE sl Lo L L SRR W | 5110 | How fo Change sn Optioir Byte
[XOC _GHR_DFY e 12 kil Lo L L L) OO [ 050 175 As has been explaingd above, an Option byle (OF) represents
TN RET-2AN ks LA m—% e a number of ditterert SCALER options. Changing these bytes
[ATC_ ARG ETE) RE TR e T TR T directty makes it possible i set all SCALER aptions very fast.
| XDC_BO_GAI L) TS | 5 | o5 | D0 -5R% TR I8 10| All options are controbed via seven oplicn byles. Select the
oT option byte (OP1.. OP7) with the Merw Up/ Down keys, and
e enig the new (decimal] value. For the comect Factory Detfauft
e Modela P b A 4 W e settings, see the first table below. For mare detaded
r r = - information, see the second table.
g § Baltinge i Satlings
Batting Bealer VM Addrmas (secimel valua) — 2 ‘m Leaving the Option subment saves the changes ih the Option
s % valus) E vaus} Byle setlings. Some changes will only take effect after the set
[ADC_RET,_GFFBE 17 k-4 TR | OO TR0 L has been gwitched “off” and “on” with the AC power swiich (cold
[ADC_GAR_OFFEL T2 X D50 | DB0 | 000 | %0 000 T | 0A0- 56| start).
[RET_BOU_CITEETZ =T L I ) TG | 040 - 060
| DT _ED GATN T o I I B ] TS | YRGTIIN Y
[ADT_GRR_BAW 50 W X | B | -0 T | T8~ 770 3 Table 82 Oplion codes OP1...0P7
RO, SO0 CA k53] i e oL} il TRI- 278
WD Greyscale settngs nn-yr’;-summ;-
Mnnd-h:m.mca ‘without ADC & 3D Tz slsle
™ ERERERE
TTE s - 333112
ilalz % g | s HISERE
Safting Scaler HYM Addrase [dncimal valps) § ] ” H:":"- 7 [:‘U'll.m‘ i ] E % i¥
B § 5 value) § value) TPT T TR TR
—HEL | ES) Ted | 06 | D6 g oad O - B | OF3 AR AR
AL _GAR_OFFSETE ] AT | 88z | 0AZ | T T ofG- 00| (k] kAL BERRL
[FBEZEr: ] =3 L TE | O050- 0| i) LiEDRAE] REEI NN
ROT_NED_GATN i TR 50T 1 1% 50 TS { T50- L] BHLE R
KI5 _GRR_ GATR L Tad | Jad | Tad [ 155000 Toa | T50-300 | BT T
P LI kit 47 a7 147 TR PO 147 170 - 700 orY TR e[10] 7
hL ndl wi
Punef sixe sattings Optione (cwn ba changed only vin the SAM minu) | us tor l:ch oplion
por mudsl numbar
WXGA izt panel, brand: LPL WXGA 15v8 panal
= ~
a E How lo Change Options at Bit Leve!
$18 |8 E 3 It you wish to know which fealures or setiings of he SCALER
Setting Scaler RV Addrass (sechwal value) 3 5 2 ) 3 are changed via OP1...OP7, of I you want 1o change sack
! E ; g 3 3 oplion or jeature bit by bit, usa the more dalailad lable below.
LA g 2 Note: the table balow conlains onty part of the NVM settinge
£ E that can be changed {i.¢., only part of the SCALER settings). A
TRV PAREL_BEL = I T gs T second range of seltings and fealures, belanging 1o the

HERGULES part of lhe TV sel, can be tound in Ghapler & of
this manug!, in Table 5-2. The HERCULES NVM settings
mentioned thare can only be changed via the NVM editor, and
not via the SCALER “Options” QP1,..0P7, For further setings,
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9. Circuit Descriptions, Abbreviation List, and IC Data Sheets

Tabie 83 Option codes in detall, at bit level

Howaver, only 2 Y/C sources can be selected becausa the
circuil has 2 chroma inputs. i is possible 1o add an additional
CVBS(YVC input [CVBS/YY and CX) when the YUV interface
and the RGB/YPAPE input ars not neaded. Two SCART-
connectors are used: SCART1 is for RGB-in, video in (CVEBS}

. Jar vy ot g (e @ Thw ory ge vin (e A The ] N N .
ArErErEes Indax of this chapler: Cristal Clear and Cristal Clear, The block diagram below
HERFEEE 9.1 Introduction (Figure 2.1) shaws tha Pixel Plus architecturs; the
; 3 E F] 9.2 Block Diagram architectures of the other models are shown in the block
§ 5 £ (& 9.3 InpuvOutpul diagram o the next page (Figure 2.2).
L] A 9.4 Tuner and IF
T waroption Lo by ewhaked OW or OTY T 9.5 Videc: TV Part (Diagrams B, B2, and B3) The architecture consists of a TV and Scalss panel, ¥ panal,
R e TV TETT 9.6 Columbus Skds 140 and Local Keybeard panel and Power Supply panel.
H OF_LRA T (2[00 9.7 Video: Scaler Parl {(iagram 87, B8 and BY) The functions for video/audio processing, microprocessor (),
ﬁ T GP_ATS T lor OO LS I L 9.8 Audio Procassing and CC/Teletaxt (TXT) decader are all cormbined in one |G
; LS I AN 9.9 Control (TDA150%x, iter 7217), the so-callad third generation Ultimate
l§$ gajm‘m,uoug ¥ ¥ ; 9.10 Abbraviation List One Chip {UOC-HI) or *Hercules®, This chip has the folowing
(B0 ek |[OF_“HINA LR ERERL 9.11 IC Data Shests features:
TEATTET Vahie TS [YSyTER T +  Control, smalk signaf, mono/sierac, and axiensive Audic/
. TORTHEX Yalun L LK) . Vidoo switching in ane IC.
R ECT IR [+ I RERLRE 21 Introduction +  Upgrade with digital sound & video procassing.
BF 5 CHIEEY LEEEERE] *  Alighmant frae IF, incluging SECAM-LA1 and AM.
5 TF_RARREL_IAMIAG T 7117 The L.C4,3LCD TV is a global LCD TV for the year 2008, Itis » FM sound 4.5/5.5/8.0/8.5, no traps/dandpass filters.
OCP*;TLT"‘_“"' TR ey : g g g the successor of the LC4.2 LGCD TV and covers screens sizes +  Full mui-standard colour decoder.
: AR TR 1T 26 inch (in 15:9 and 16:9 ratio) and 32 inch (in 16:9 ratio) and +  Ona Xtal retarence lor all functions {microprocessor, RGP,
T TR PRIPS _TORER LB ER R has a new siyling, called MES. There are trae different picturg TXT/CC, RDS, colous deceder, and stereo seund
E’m TF_AUE T[T |11 qualities available, depanding on the moded: Pixel Plua, Digital [raCessor),
Tow DEC Vaiow R AR SR
"ol FEX Jalan LRI EEE R
TFT - .
(597 TrabT [ OP_EW_FURETRIN T 9.2 Block Diagram
[BE | CP_MIREL_PEDS LN )
L L L A Lo N I
=T TP _SPOTTER — ere LN LN
LA ILEY T T T 171 e con
e A T
[RT | CP_Wase T 1 T[T {1 t
[0 a0y |OM_DP) o | fory T 7T
Tolal DEC Valus T 51154 m-*
Tl FES Vakua TF | oF | o | O | n
TR S R F il i R e - PR
TOF T
bt e S s o saner
WY TP _OLTHA_TARE T {7 1 {1
=] TR ECTA, WL TNE T 1 T[T
¥ TP _TAIWAN _KOFER T {0010
Gz TP _VOLCHE_ W TER I T T 0
=T iy ] T {01015
[GT5T5] | OF_STEREC_NCAM TS T {11117
Toll DEC Valis TSIy
Tl REX Jakon LAl il gl kil
i)
O Al T
3 OP_Ave T T T
3 SF_AYY ey
L) ko T[T
[SF_SVASE T [ T[T
[SF_EVREY LI B s
[ER-ROTEL 0T LN R F 1o o0 e
[ SIPY P ACTORY -0 ETC AVETERED T{o1e yooec
Tol UEC Vane pivg Bt Fes i
T T Ve PR tre e Figure B3 Block Diagram
. [
?Tmﬂm";‘-ua?"“"“ LR L The PLL luner UV1 318 delivers the |F-signal, via audio & video and lerrostrial out (CVBS), and SCARAT2 Is meant for VCR
W T TUTIGE T R R SAW-fitters, o the Video Signal Processor and FLASH {CVBS out and ¥/C In}, The CVBS-out on pin 19 of SCART2
[T T _EZEFICTER IBRERESR ambedded TEXT/Control/Graphics Micro Controlier TDA1 201 £an be used for monitoring purpeses: WYSIWYR (What You
Lt OF_KLTIVE CONTRCL TirrrTT {item 7011, also called Harculas). This IC has the lolowing See 1s What You Fecord).
E ‘: m-ﬁscn ? ‘: ‘: ‘: functions: Depending on the model of the TV set, the Hercules delivers its
P By gp:-}Wj-Exr T+ «  Analogue Video Processing AGA signals sither directly to the Scaier 1C or indirectly, via a
T ALk ¢+  Sound Demoduiation Columbus chip (for 20730 combr fitering and spaitaltemporal
okl FEX Vil TE [ THITETTE *  Audio Intariaces and switching noise reduction, lor its description: sas further dowr: in this
‘;rnnmr T WK IBER ] s Volume and tohe contral Tor loudspeakers taxt). The EPLD, which is present in Pixel Pius models,
W B I UST = OF ALY ] - «  Reflection and dalay for loudspeaksr channels provides additional sharpening to the picture. For a genaral
{2k = T 1O 1070 *  Micro Cortrofier outiine, see the tabls and the block dlagrams below, in which
W“""WWN:US ; ; ; ?r « Data Caplure tha archilactures of tha various modals arg given, logether with
WY P _ORHY Y T +  Display their slectronic building blocks. '
B - ! T T T T
(o RET [T QUL T BT AN IAA_EOR L L Tha Harctiles has one inpt for the intermal CVBS signal and a
L L Ll ELARCH vidso switch with 3 axternal CVBS Inputs and a GVBS output,
LIS Al CVBS Inputs can ba ussd 25 Y-input for Y/C signals.
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Tabie 81 Models and picture quality 9.4 Tunerand IF 9.5 Video: TV Parl (Diagrams B1, B2, and B3)

Model Picture quality A Philips V1218 Tuner is used in the TV board, The SIF £ e e
32PF7320410 Pixel Plus. signals are decoded by the Hercules. Tuning Is dohe via 1%C. | R e = = ?gl
B2PF5320/10 Dighal Crystal Clear i & L f o é I

| Z6PFS3ZI0 Dighal Crystal Clear 9.4.1  Video IF Amplifier £
2EPF431010 Crystal Clear I |
The IF-filier is intagrated in 8 SAW [Suriace Accustic Wave) | !
Titer. One Tor filtering IF-video (1104, in some models: 1305) — |
and one for IF-audio {11086), The type of these lillers depends ! {A] |
o = = = on T standard(s) that hashave 1o be received. 1 :
e . en e L
The output of the tuner i cantroliad via an IF-ampiitier with ¢ FANE AN i
AGC-conirol, This is & vollage feedback trom pin 31 of the i !
o Harcules 10 pin 1 of the tuner, The AGC-delactor oparates on | i
[ e s lop sync and top white level, AGG Iake-over point is adivsted e g g i
. I_I u via the setvice abghment mode Tuner’ - 'AGC’, If there is too | H
much hoise in the picture, then # could be thal thwe AGC satling | i |
is wrong. The AGC-seliing could also be mis-afigned if the £ = |
o, cuaan | ez L2 e picture detorms with periect signai; the IF-ampiifier ampiifies | d q g -
u - oo much. | |
o L] H
Figure 82 Block dlagram of the intetal bullding blosks : (= -E—— . ol sl s i
I £j,. 5 [Bo® L ri g3 g} 1
The Genesis GM1501 Maflbu Scaler IC ¢an receive two video | !!gs Cald 3 z H ._._,m_:..-f} ¥ g §. £ |
input signats: SDTV (directly trom Harcules of via Columbus), : E; M ;i - .,._ME_( |
DVI {trom an extemal DV] source), or PC {from extesnal | 1 §§§ . i
compirer). _ : _ | s i H T, 7 !
Altar the video procassing, the digital data Is sent via a Low | 3? 53 e D |
Voliage Differential Sigrafling bus to the LCD parel, LVDS s 0 =2 T o |
used 1o improve data speed and Io teduce EMI significantly. i u 82 A !
Thers are two [°G lines and two interrup! and communication i 5 I ;I_. = x e b {
lines {TV_HRO and TV_SG_COM) for the Scaler control. The 0 g 3271 i LS bt e ]
Scaler communicatas with the Hercules as a slave device, To | E .S 12 9 i i‘! = = akndid te .
avoid buffer overfiow et the Scaler eide, the TV_SC_GOM line i T L H || i il N I
provides the necessary hardware flow control. To allow bi- hEEN VRS0 i
directional communicalion, the Scaler can imitiale a service | :
interrupt-raquasi 1o the Hercules via the TV_IRQ line. | |
The Hercules, and EEPROM ara supplied with 3,3 V, which is | e l
slso present during STANDBY. i L !
The EEPROM, or NVM (Non Volatle Memory) is used o siore i "{ |
the seltings. | " E § |
The sound part is buil up around the Hercuies. The Source | z g 2 2 I
Necticn, Decading and Pr ing are all done by the i
Hercules. | ;
i 0 T ) _

Power supply input are several DC vohages coming from a 2 i — “.; = |

Supplypanat g . - i

Ra P ]
E 3 B i
Input/Output — 5 3 |

3t

ECIGVI DA 0 Y M

SC1_CW1 D B8P N

|
|
!
The I/0 is divided over two parts: Rear I/C and Side 17O, The I l H
rear has two SCART inputs, a FC/DVI- input (VGA to DVI-l via | i & ¥ g
an exiernal adaptor) and an Audio input, The side has a CVBS i i o H v
and Y/C (SVHS} Input, combined with L+R audia inputs, and l i i ; A1 E 5
has alsc @ headphone output. ! | 2 Bl 3L 81 ¢ w0
1 &
EXT1: The mput of SCART! is CVBS + RGB + L/R and the l § EED | E - :(_I _____ }
oulput is the video (+ sound) signal from the tunsr . ¥ 3 - =z z - I 2 |
(SC1_CVBS_RF_OUT). ¢ = I b ; oa g [ :
_ [ : 2 I I !
EXT2. The inpul of SCARTZ is ¥IC + GVBS + UR. The output : 8 g # i 1
signal is CVBS_SC2_MON_OUT (+ seurd). - 2 e ver I3 g ! '
SCART2 is meant for VCR and has theretore some additional .- F e 1% i . |
signals n relztion o EXT1 bul ne RGE: it has the passibility tor find o5 i'E§ gL N 1] IEE |
Y/C_ir: Y_in on pin 20 and Chwoma,_in on pin 15, 1% s3k § . - 8 :
The setechion gt the external LX0's is Gonirollad by the Hercules. 12 E‘g E 5 B E B 1 i

VIDEQ
m

PCh (DVH, or V&A via axternal VGA to DVI-l adaptor): This

input is directly going 1o the Scaler IC. Ses paragraph “Video:
Sealer Part”, Figure 9-3 Block diagram video processing
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The videc processing is completely handled by tha Harculas
« IF demodulator.

+ Chrominance decxier

*  Sync separator.

+ Honzontal & vartical drive,

+ RGB processing,

~  CVBS and SVHS source select,

it has also built-in features like:

CTI.

Black stralch.

Blue stretch.

White stretch,

Slaw start up.

Dynamic skin tone correcticn ete.

e e e

Further, it also incorporatas sound IF traps and fifters, and
requires only ong crystal lor all syslems.

Columbus
Introdustion

The Columbus is a comeination of.

» A 2D/30 Comb filter for both PAL and NTSC, and

= A spatisltemporal noise red system for both
colour and luminance signals,

The Columbus 30 Comib fiter uses digitalised CVBS, U, and V'
(or C) signals and can be used with or without an extatnal 16
Mbit SDRAM. Without external 16Mbit SDRAM, 3D comb
fitering and temporal noise reduction are not pessible.

The noise reduction part of tha Columbus is contrelled by the
FaX software using tha SNERT interface, Tha 20/30 Comb
fitter part is controllad by the Main software using the 12C bus.

20430 Cotnb Fliter

Introduction

The 30 Comb filter Columbus® is a combined 20/30 Comb
fiter function that is part of the Columbus chp (circuit diagram
B19, item TM00). [lis a comb filter for both PAL and NTSC.

The 30 Comb fter is used i separate chroma and kiminance
components out of a CVBS signal. It is of ne yse when the
CVBS signal is a SECAM signal (SECAM signats canhcl be
combed) The Columbus chip can be used with or witheut 16
Mbit axtemal SORAM (cirguit diagram 810, item 7B01), When
an external SDAAM is connected ta the IC, the Comb filter
tnction can work in combined 20730 processing (depending
on the detscted pixsl based mation), When na extarhal
SDRAM is cohnecled, ohly 20 Comb filtering is possible.

The Columbus can comb the toflowing standard signals;

+  PALB, PAL G, PAL H, PAL |, PAL D, PAL K: Colour
standard PAL, Colour carrier at 4 43 MHz, field frequency:
S0 H

+ PAL M: Colour standard PAL, Colour carrier at 3.58 MHz,
field frequency: 50 Hz

+  PAL N: Colour standard PAL, Colour carrier at 3.58 MHz,
fietd frequency: 50 K2

+ NTSC M: Colour standard NTSC, Colour carfiar at 3.58
MHz, fleld fraquency: 60 Hz

For NTSC signals, the PAL delay kne must always be
bypassed.

The fellowing signals CANNQT be combed:

¢ Double Window signals or Multi PIP. For these signals,
only one part or even na part of the signal is In relation with
the burst. Tha part that Is not in relation with the burst can
becoma very biurred when combiad by the Columbus

Comb fliter. Such a signal must be bypassed. Notch mode
is not even an option since e.g. in double window, one part
tan be a PAL signal while tha other part la NTSC ar
SECAM,

* [Incases whara a SECAM signal is presented to tha
Columbus Comb fittar; both the Juminance and UV path
must be bypassed. The PAL delay lins inside the
Columbus cannot be used for SECAM signals so it must
also ba bypassed, The luminance path must have
luminance at its Input instead of CVBS. A chroma delay line
outside Columbus musl be used for SECAM signais.
Reason for this: the Columbus PAL delay line halves the
outpul of the chroma signals in case of SECAM.

* Y/C, YPbPr, anc RGB signals do nct have !o ba combed,
Sa bolh the luminance ang UV path must be bypassed.
The PAL delay line will also be bypassed,

= Incases whete the Coumbus Comb filter does not recaive
a CVEBS signal with burst at the right place according to the
standard (Ihis includes black and white signals wilhout
burst), phase corraction resulls become unpradiclable and
the Comb filter musi ba set in bypass {= luminance path
bypassed, UV path bypassed, PAL delay {ine bypassed}

*  VCR signals cannot be combed and must ba procasaed in
noteh mode, of bypassad.

Columbus Modas
The several modes of tha Columbus 30 Gomb filter ars:
+ Bypass moda,
* Band-Pass-Noich mode,
* 20 Comb fifter modes.
= Simpie median.
= Median,
+  Field Comb tilter mode.
*  Frame Gomb filter mode.

Bypass Mode
The 30 Comb filter can ba set in bypass made. in this mode,
the CVBS, U and V signals are just bypassed Lo the output,

Band-Pass-Noteh Mode

This is 2 mode whare no Comb filtering is appliend. A “Band
Pass Filter” is ysad to filter the chwoma information out of the
CVBS signal, A “Noteh Filter” is used to sublract the sub carrier
out of the CVBS In order lo make a luminance signal without
chromma sub carier,

In terms of crass colour and cross luminance, this mede has
the worst performance of adl. it is only used on these signais
whara no comb fitering can be applied (non-standard signals
and most VCR signals for example).

2D Comb Fitier Modes

A Como fitter does an action on a current pixel and & detayed
pixel. When the delayad pixel ix a line-delayed pixst, wa talk
about a “Spatial or 20 Comb Fiter® (for NTSC the delay must
0a 1ling, lor PAL it must be 2 lines).

Spatlal or 20 Comb filters shaw problams on vartizal colour
ansienis and on single coloursd linas, For these situations,
wxtra hardware is added in the Columbus chip to avoid these
onds of problams. However even with these exira measuras,
there are still situations whets the 2D Camdb filter does not
pevform optirmally (diagonal resolution and single linas with
equal luminance conient]. In order Lo resinct the working area
of the 2D Comb filter to the frequenctes whera the sub cartler
is prasent, a horizontal band pass filter always precedes a 20
Comb fitter.

Whan a 20 Comb filter has no extra hardware o avoid
problems al verticai calour transients (of this extra hardware is
swilched "off*), the Comb flitar is called & “simple median fiter".
When thete {3 axlra hardware to avoid thess kinds of problems,
the filter is callad a “‘mediar filter”,

Fiaid Comb Filler Mode
A Comb flter does an acticn on a current pixel and a delayed
pixel. When lhe defayed pixef is a freld-deiayed pixel, we talk

aboul a “Field Comb Filttar*, Field Comb fillers ara only for PAL
of commercial Interest.

Fiald Camb filtars show alse problems an vertical colour
transients and on molion, For the vertical ransients, a hanging
dots detector has been added, howevear the periosmance on
vertical transients of the lisld Comb flitar, even with this
hanging dots detector, s worse than the performance of the 20
Comb fitter. On motion, the fieid Comb filter performs very
badty. A motian delector mus! detect the pixels whera there is
motion and on these pixsis, the Gomb filter must ba forcad back
to 20 Comb filter mode, This swilching back is not
implementad with & hard switch, but with a molion controlled
fader. Whan thera ig a lot of motion, the fadar will take a lot of
the 20 Comb fiiter output, when there is bess motion, morg figld-
combed signal will be taken.

A field Comb filter is also called a “verlicaktemporal liftar*
because it filtars in the vertical and temporal direction.

Frame Comb Filtar Mode

A Comb fitter does an action on a current pixel and a delayed
pixel. Whaen the delay is a frame, we taik about a “Frame Comb
Filler". For NTSC wa nead a delay of ona trame, for PAL
howavar the delay must be twa framaes,

Frame Cornlb fitters have the best performance, but just kke the
Fleld Gomb filter, thay perform very badly on matioh. A motion
datectar will have o datect motlon and on these motion pixels,
2D Comb filtering wilk have 1o bs appfied. A frame Comb filter
is a pure “termporal filter”,

The Columbus haeds an axternal memory connected to R,
Welore it can do a temporal or vertical-temporal Comb filter
action. When no external memaory is connecled, field or frama
Comb fitering is impossiie.

flock Dizgram

In the next block diagram, tweo main parts of the Columpus 20/

30 Gemb fier can be seen:

«  Tha upper par is whal is called the luminance Comb fiiter.
It tries la make an as clean as possible luminance signal

- out of the CVBS signal at the input.

= Thalowsr part recewves U and V signals (sequentially) that
are normally only band pass filtered in front of the 23D Comb
filter. It filterg all [alt over minance sighals oul of it, in order
to make an as clean as possile U and ¥ signal.

Rl
COMS FETER [y

e LURLANCE m HOR IO TA| k_.ﬁ

pmFemaday
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oesr ¢
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Figure 3-4 Columbus 20/3D Comb Filter block disgram

The Cainb filter has two inputs. One ia the CVBS where clean
luminance (Y) will be exiracted from; the other one is UV whore
aclean U and V signal will ba exiracted, Both input signals are
digital signal.

Tha fleld or frame defay is used for the Fleld and Frame Comb
tilter mada, An sxtetnal memery cohhected to the Columbus IC
provides this delay.

Phasa carrection s done at the inpuls of both the Comdb filter
blocks. There is a phase correction for apatial flering (called
the spatial phase corractor) and a saparate phase correction
on the signals used for temporal {Frama or Fleid) Comb Miering
{calied the temporal phase corractor).

[ 9. | LCA.3E AA Circuit Descriptions, Abbraviation List, and IC Data Shests

The oftsel block receives the motion dependant 20/3D Comb
filtered signal as input, The black level of the luminance signal
is rastorad and the result is output. The black level restoration
is comecied continuously. However, en VCF signals, this
restoralion can becoma unstable. Therefore, on VCA signals,
a fixed plack loved rastoration value must be lorced.

A horizontal dynamic peaking can be done on the fuminance
signal. This peaking is adaptive in arder nat 1o amplily any
¢ross luminance distortion. it detecis whera there could ba left
over sub carner in the luminance signal and reduces the
paaking over theta, Tha detection of tha left over cross
kiminance is different depending on the pre-filer or post-filtar
moda.

The amount of peaking and coring can ba chogen, The peaking
atgorithm behind it is a simplified copy of the luminance
peaking of picnic. Aftar the peaking block, the signal is oulput
aa clean luminance,

Tha bypass switches have tha obvious purpase of bypassing
the input signed. in case no Comb fitering is wanled.

A PAL delay line is added in the UV path. This is done bacause
a delay line in front of the 3D Comb fiker does need an extra
vertical fiter action on tha UV signals. This vertica) Nittering
dateriorates the vartical transient performance for colours. The
Columbus Comb filter cannot undo this. Howaver, this
reduction in performance can be omitted by pulting the PAL
delay lino aftor the 30 Comb filter block.

For PAL signals, the PAL deiay Inein front of the Colembiis 30
Comb fiter is bypassed and the Columbus delay Bne is
switzhed “on". In cases whera the delay fine in front of

Coh cannot be byp d, the Columbus PAL delay ine
is .

For NTSC signals, the PAL delay fine Is bypassed as usual,
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Molee Reduction and Noise Estimator

The nolse reduction funciion is & sophisticaled successor ofthe
noise reduclion module from the PICNIC-chip, also known as
“LIMERIC*.

the noise 1 pan, the C nolse

raduction module ulso comprises B naise eslimalor. This hoise
estimatar (the LORE-hoise eslimalor) is a new desigh with the
embition of more accuracy and with less controt complaxity
than the existing noise estimators,

8.7

Video: Scaler Part (Diagram 87, BE and B9)

The Genesis gm1501 Scaler Is a dual channe! graphics and
vidao processing - jor LCD monliors and ielevisions
incorporating Piclure in Picture, Up lo SXGA ouiput resolulions.
The Scaler controls the display processing in an LCD TV, e.g.
Tike ihe defiection circuit in a CAT-based TV, i contrels all the
view modes {6.g. like "zooming" and “shifting"). Fealures like
PC {VGA) or HD inputs, are also handled by this parl,

SCALER
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W% BYNC WTERFACE
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Flgurs 9-5 Block diagrant acalet part
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8,7.3

9.7.4

Teletext Path

1n Pixel Pius and Diglial Crystal Clear models, which have an
ADC (818} and Columbus 3D combfiller (B19), the dightal input
of the scaler is used for the digital video signal {Golumbus
output), whereas the analogue RGB input input of the scaler is
uged 1or leletext, This means that no mixed mode {video ples
tefetext simutlaneously) is possible. In Crystal Clear models,
which da hot heve an ADC and Columbus, the shalogue RGB
input of scaler s used lor both video and telelex! (generated by
the Hercules), The digital input of the Scaler & not used in
Crystal Claar TV sels. See ake0 ihe block diagrams at the
beginning of this chapter. When fauitfinding, checking the
iubatext path may be usaful: ¥ there is sound and telsiext, but
no video and usar manu (blank screen), the digital path
{Hetcudes - ADC - Columbes - Scalar) is taulty, it thers is sound
but no imelext, the back-and part (Scaler -1 GO panel) is faulty.

Features

The Scaler provides several key IC fuhctions;
*  Scaling.
*  Aulo-tonfiguration’ Auto-Detection.
= Various Inpul Poris;
—  Anslog RGB.
~  Video Graphics,
v integrated LVDS Transmitter.
+  On~=chip Micro-controliet

ihpute

Analeg RGH

Thé RGB input Is fed to pins B2, C2 and D2 of the Scaler IC
{Geneosis GM1501, item 7801, aee circult diagram B8). This
INpAR cohsists of either the Hercules RGB cuftpul or the RGB!
YpoPr inpul of the VG A connector. The Scaler cah swilch
beiween the Wwo signals via the PG_HD_SEL signal and

- seieclion IC SM5301 (see circuit diagram B13).

PC (VGA)} Input

The VA inpul is processed by the VG A biock of the Scaler,
The Scaler supports pixel frequencies up to 165MHZ.
YpbPr jormat is #lso supported via the VGA inlertace and
covers a resolulion of 480p/S60p/720p/1080

Output

The Display Quiput Port provides dala and control signals that
permit the Scalet 1o connect 1o a variety of display devices
using 2 TTL o LVDS intertaze, The output interface is
configurable for single or dual wide TTLAVDS in 18, 24 or 30-
bit AGE pixels lormat. All display data and timing signals are
synchronous with the DCLK output clock. The integrated LVDS
transmittet is programmable to allow the data and controi
signals 1o be mapped into any sequence depending ch ihe
specified recaiver format.

.61

Audio Processing

il

) i

b
e

Figure 86 Block disgram audio processing

The audio decoding is done entirely via the Hercules. The (F
output from the Tuner is Ted directty 1o either the Video-IF of tha
Sound-IF Input depending on the iype of concepl chasen.
Thers are mainly two types of decoder In the Hercules, an
analogue decoder that decodes only Monn, regardiess of any
standards, and a digial decoder (or DEMDEC) that can decode
both Mane as weli 25 Starea, again regardiess of arry
standards.

In this chassis, the analogue decodes is used m (wo cases:

«  his used lor AM Sound demodulation in the Eutope
SECAM LL' ransmission.

»  Itis used for all FM demodulation in AV-Sterea sels.

Diversity

The diversity tor the Audio decoding can be broxen up into two

main concepls:

+ The Quasi Spil Soung concept usad in Europe and some
AF sels.

« The Infer Castier concept, used in NAFTA and LATAM,

The UOC-II family makes no differance amymore betwesn

OS5~ and Intarcarriar IF, heary all types are software-

switchable between the two SAW-filer constructions.

Simple date settings are required for the set lo determine
whather il is using the Inter Carrier or the QSS concept, These
settings are cone via the “0SS" and "FMI* bit found in SAM
mode. Dua lo the diversity involved, the dala lor the 2 bits are
placed in the NVM location and i Is required to wrile once
during slarlip,

On top of thal, it can be further broken down inlo varicus
systems depending on the region. The sysiems or region
chasen, will in turn aflect the fype of sound standard thal is/are
allowed 1o be decoded,

+  Forthe case of Europe, the standard comsisie of BG/DKA/
LL' for & Multi-Systom set. There aré also versions ot
Easteim Europe and Wastern Europe s#t and the standard
for decoding wik be BG/DK and VDK respectively. FM
Radio is a feature tiversity for tha Europe sets. The same
version can have either FM Radio or not, indapendent ot
the system (9.g. sets with BG/DKALL' can have or not
have FM radio).

« Forthe case of NAFTA and L ATAM, there is only one
transmission standasd, which Is the M siancard. The
diversity then will be based on whether it has & dBx noise
reduction or 8 Non-dBx (no dBx noise reduction).

s Forthe case of AP, the standard consists of BG/DKAM for
& Mult-System sol. The diversity here will then depend an
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the region. AP China can have a Mutll-System and YDK
varsion. For India, it might only be 8G standard.

Functianality

The teatures available in the Hercules ars as foflows:
+ Treble and Bass Conlrol.
= Surrcund Sound Effect thal inciydes:
— Incredibla Sterao.
- lIncredible Mona.
~ 30 Souna {nct tor AV Starao).
- TrgSurround (nat ter AY Stereo).
- Virtual Dolby Swrround, VDS422 (not lor AV Slareo).
= Virtyal Dolby Surround, YOS423 (not for AV Sterea).
- Dolby Pro-_ogie (not tar AV Stereo).
« Bass Feature thal includes:
- Dynamic Ultra-Bass.
- Dynamic Bass Enhancement.
= BBE (rot for AV Slereo).
«  Auto-Volume Loveler.
*  §Band Equalizer,
« Loudness Control.
All he features statad are available for the Full Steroc varsions
and limited teaturas for the AV Stereo

Audic Ampilifisr

The audio amplifier part is very straightforward, It uses two
infegrated TDAB8I1T powsr atnplifiers tor the L and R
channels; each amplifier IC is able lo deliver a maximum output
o 20 Wy continuously in a 4-6 ohm speakear without needing
& heatsinik.

The operating supply lor the amplifier may range from 12 ¥ to
32 V; in tha LCO4x TV sa!, depanding on ths model, supply
vollages of 13 V (for the 5 W / 4 ochm version) or 24 V (for the
15 W/ 4 ohm version) are used.

Muting is donae via the SCUND_ENABLE line connected 1o pins
7 of both amplifier-iCs, which comes from Lhe Hercules.

Audtlo: Lip Syne

Mo Lip Sync adjusimants are neccessary in this model.

Control
Hercules

The System Board has two main micro-controllers on board,

These are:

+  Onchip x86 micra-centroller (OCM) from Genesis LCO TV/
Maonitor Controliar,

+  On-chip 830C51 micro-controiler from Phiips
Samiconductor UOCHI (Herculas) series,

Each micro-controlier has it own [2C bus which hosts ils own

internal devices.

Tha Ha:cutas is intagrated with tha Video and Avdic Processor,

For dynamic data storage, such as SMART PICTURE and

SMART SCUND setlings, an external NVM IC is being used.

Another feature includes an opticnal Talatext/Closed Caplton

decoder with the possibility of differant page storage depanding

on the Hercules type numbar,

Block Qisgram

The block diagram of the Micra Controlier appllcation is shown
betow.

8.8.3

9.9.4

Flgure 8-7 Micro Contrelier block diagram

Baslc Spacification

The Micro Controller operatss at the following supply voltages:
+  +3.3 Vpc atpins 4, 88, 94, and 109.

*+  +1.8 Vp atpins 93, 86, and 117,

+  BG pull up supply: +3.3Vp,

Pin Contiguration and Functionality

The portg of the Micro Gentrolier can be contigured as foflows:
A normad input port,

An input ADC port.

An auiput Open Drain port.

An output Push-Pull port,

An output PWM povt,

InputfCutput Part

e e

The Iollowing table shows the poris used lor the LC04 contral:

Tukis 9-2 Micto Controller ports overview

Pin |Nama Description Conflguration
LT TR TA T TNTG

B8 (PL.GINTT  {TY_RQ INTZ

39 [P/ 10 TV_SC_COM K]

103 [P0,/ [25WS |EXT_MUTE Fo.4

103 |P0.¥ 125CLK [Lip Sync 125CLK

[154 [P0.2/125D02 |[NVM_WP P0.2

[105 [P0.1/128001 |Lip Syne 125001

[106 [P0.0/ 125000 |Up Sync 128070

107 [P1.A/T1 PC-TV_LED P1.3

[70B |PT.&/SCL  |BGL SCL

(106 (P1.7/SDA | SOA S0A

111 |P2.0F TPWM |SOUND_ENABLE _ [F20 |
112 {P2.%/ PWMO  [(for tuture use) .

113 |P2.2/ PWM1  {(for fulure use) -

114 |P2.5/ PWM2 |SELJF P23

[T75 [P3.0/ ADCO _ |Light Sensor - SOM [ADGD

776 [P3.1/ ADCT  |STATUS_1 ACCA

119 JP3.2l ADGZ  |[GTATUS_ 2 ADCZ

120 |P3.ATADC3  |KEYBOARD ADC3

122 |P2.47 PWM3 |STANGEY [FX]

123 [P2.5/ PWM4  |{for future use} -

126 [P1.27INT2 {for future use} -

127 |P147RX HERG_AESET B

128 |5/ TX  [FOWER.DOWN  [Pis |

Tha description of each functional pin is explained below:

+ LED, This signal Is used as an indication for the Standby,
Remote and Errex Indicalor, Region diversity:
= During prolaction mode, the LEG bfinka and the set is
in standby mode.
During error conditions. it biinks al a predefinad rate.
After racaiving a valid RC-5 or jocal keyboard
command it Hashas once.
~  For sols with error message Indication, the LED binks
when message s active and 1he set is in standby
moda.
+ SCL This is the clock wire of the two-wire single mastes bi-
diractional I°C bus,
= SOA. This is the dala wire of the two-wire single master bi-
diractional I°C bus.
= STANDBY, The Harcules generates this signal. This can
gnabla the power supply in normal oparation and disable it
during Stardby, N is of logic "high™ (3.3 V) under normai
operation and “ow” (0 V) during Standby.
= IR. This input pin is connected to an RCS romote control
Teceiver.
«  BEL-IF. This Is an output pin to swiich the Video SAW filler
Datween M gystem and other systems.
- O:NTSC M [defaull)
= 1:PALB/G, DK, | L
«  NVM_WP. The global protection ke ls used to enable and
disable write protection to the NVM. Whan wtita to the
NVM is required, pin 7 of the NVM must be pulied 1o logic
"0’ first {via White_Protect of the micro-contreder pin) before
a writa /s parformed. Otherwise pin 7 of NVM must always
be at logic “1*
— O Digabled
= 1: Enabled (default)
»  SOUND_ENABLE. Thig pin is usad to MUTE the audio
ampiifier. It is configured as push pull,
+ 8TATUS_1, This signal Is used ta read tho status of the
SCART 1 input.
« STATUS_2, This signal is used to tead the status of the
SCART 2 input.
+  HERGC_RESET. This pin is used to swilch the +1.8V

supphy.

+  POWER_DOWN. The power supply generates this signal.
Logic "high {3.3 V) under normal operation of tha TV and
goes Tow" {3 V) when the Mains input voltage supply goes
Delow 70 Vac.

* KEYBOARD. Following are the Keyboard functions and
the step values (8 bit) for iL

Table 8-3 Local keyboard values

Vollage Stap valuss
Function Vpo) by
NAFTA, Stanaby 0 0-6
Ch + 0.43 7-33
Exil Factary (Ch- and Vol-) |0.69 34 -53
Ch - 0.8 5473
Menu (Yol - amd Vol +) 11,19 74-96
Yol - 1.48 #7 - 121
DVD Ejact 14 122 - 147
Yol + 212 148 - 168

* TV_IRQ. This signa! is the interrupt {tom tha Scaler IC.

+  TV_SC_COM. This signal is used for the communication
with the Scaler |C.

» EXT_MUTE. This signal is used to raduce the Swich-off
plop.

we/12

10801
16800
C5
480i
480p
AC)

ARC
AFC

AGC

8-3C2-IN
B-TXT
BG

BOGMA

C-FRONT
CBA

T
COLUMBUS

ComPair

CEM
CVRS

LCVBS-EXT

CVBS-INT
CVES-MON
CVES-TER-QUT
DAC

DBE

DFU
DNR
DRAM

DspP
osT
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9.10 Abbraviation List

SCAAT switch control signal an AV
board. 0 = loop hrough {AUX to TV}, 6
= play 18:9 lormal, 12 = play 4.3
formal

1080 visible lines, interizcad

1080 vigibla lines, progressive scan
2 Carriar Sound {or 2 Channel Stereq)
480 visible lines, interfaced

480 visible lings, progressive scan
Automatic Charnal Installation:
algoriibm that installs TV channels
directly irom a cable netwark by
means of a pradefined TXT page
Analogue to Digital Corverler
Automatic Fraquency Gonlrol; Conlrol
signal used to tuna and lock Lo the
correct traquancy

Automalic galh control (feedback}
signal to the tuner. This circuit ensures
a consiant outpu! amplilude
regardiess of tha input ampiitude
Amplitude Madulalion: A “dala
enceding lo a carrer* mathod, such
that the carrier amplitude is
proportional 1o the data vaiuve

Asia Pacific

Aspact FRatlo: 4 by 3or 16 by 8
Automatic Standard Detection
Exlamal Audio Vidao

Blua SCART1/EXT1 in

Blue SCART2/EXT2 in

Blue TaleteXT

Monochrome TV system, Sound
carier distance is 5.5 MHz, B= VHF-
band, G= UHF-band

Simos one Chip Mid-end Architecture:
video and chroma decoder
Chrominance front input

Gircuit Board Assembly {also called
PCB or PWB)

Constant Level: audio output to
connacl with an external amplifier
Colour Look-Up Table

COLour LUMinance Baseband
Un | Sub:

noisa reduction and 20/3D comb
filtering

Compuler aided rePair. A tool for
diagnosing a TV through a PC
controfled interface

Customer Service Mode
Composite Videt and Blanking Signal:
A singla video signal thal contains
luminanca, colour, and timing
informallon

CVBS signal from external source
(VCR, VCD, etc.)

£V8S signal from iniernal Tunar
CVBS monttor signal

CVES TERrestrial OUTpul signal
Digital to Analogue Converter
Dynamic Bass Enhancement: extra
low frequancy ampiification
Directions For Use: Owner's manual
Dynamic Noise Reduction / Digital
Ncise Raducton; Naiss raduction
lewture of the set

Dynamic RAM; dynamically refreshad
RAM

Digital Signat Procassing
Dealer Sarvice Tool; Special remota
control designed for dealers ic entar
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oTs

VD
EEPROM

£PG

£
EXT

FBL-SC1-IN
FBL-SC2-IN
FBRL-TXT
Fn

FMR

FRC
FRONT-G
FRONT-DETECT

FRONT-Y_CVBS

G-EC1-IN
G-SC2IN
G-TXT

H

HA

HO
HP
1

rc

I2s

Ic

IF
Imeriaced

1A
IRG
Last Status

LATAM
LCo4

LCD
LED

LINE-DRIVE

2.9. service mode {a DST-emulater is
available in ComPair)

Digital Theatre Syatem; A multi-
channgl surreund sound femat,
similar to Dolby Digita!

Digital Versatile Disc

Elecirically Erasable and
Programmabie Read Cnly Mamory
Elactionic Program Guide: system
used by broadeasters to transmit FY
guide ihformation (= NexTView)
Europe

EXTema! {zowrce), enteting the sat by
SCART of by tinthes {jacks)

Fast BLanking: DC sighal
actompanying RGB signals, To blank
the video signal when fl is returning
rom the right side of the screst’ 10 he
lefi side. The video lavel is brought
down below the black video level
Fasi blanking signal for SCART1 in
Fasi blanking signal for SCARTZ2 in
Fasl Blanking Teletext

Field Memory; A mamory chip thal is
capable of slofing one or more TV
piclure fiskds / Frequency Modulation:
A technigue that sands data as
frequency varialions of 3 cartier signal
Radio receiver thai caneceive the FM
Band B7.5 - 108 MHz

Frame Rale Converier

Front mput chrominance (SVHS)
Contral kne for detection of
headphone insartion, Service Mode
jumpet, power lailure defection

Front input luminance oc CVBS
{SVHS)

Green SCARTI/EXT1in

Green SCARTZ/EXTZ in

Green lalelext

H_sync lo the module

Horizontal Azquisition; horizontal syne
puise

High Dsefinition

HeadPhone

Monochrome TV sysiem. Sound
carier distance is 6.0 MMz, VHF- and
LBHF-band

Integrated IC bus

Integrated IC Sound bus

Integrated Circuil

Intermediate Frequency

Scan mode where two helds are used
1o form one trzme, Each field conlains.
half the number of the 1ctal amount of
lings. The tields are writlen in “pairs”,
causing hne flicker,

Infra Red

Interrupt ReChsest

The settings tast chosen by the
cusiomer and read and stored in RAM
or in the NVM. They are caled al starl-
up of the sel lo configure it accerding
to the customer's prelerences

LATIn AMetica

Philips chassis name 1ot L C0 TV 2004
projest

Liquid Crysial Display

Light Emitting Diode; A semiconducior
diode that emis light when a current is
passad through 4

Horizontal (line) deflection drive signal
{for the Line transistor)

w

%]
LVDS

MOSFET

MPEG

MSP
MUTE

NIGAM

N¥SC

NVM

oic
ON/OFF LED
0sn
PAL

PC
PCB
PIG
PIP
AL

Progressive Scan

PWB
RAM

RC
RC5o0r 6

RGE

RGBHY
RCM
SAM
SC

SC-N
SC-OUT

ECART

Monachrome TV system. Sound
carrier distancs is 6.5 MHz. L' is Band
I, L is all bands except for Bang |
LoudSpaaker

Low Voltage Ditferential Signalling,
daia yansmigsion sysiem for high
speed snd low EMI communication.
Monochrome TV system, Sound
carmier distance Is 4.5 MHz, M= 525
fihes @ 60 Hz, N= 25 fines @ 50 Hx
Metat Oxide Semiconducior Field
Effec Transistor

Moation Pictures Experts Group. An
ISOAEC body that has given its rame
1c an Image compressing scheme for
maving video

Multi-standard Sound Processor: [TT
sound decoder

MUTE Line

Not Connected

Near Instantanecusty Companded
Audio Multiplexing; This i a digitaf
sound sysiem, mainly used in Europe
National Television Standard
Commitles. Colour system used
mainly in North America and Japan_
Colour carrier NTSC MN = 3.579545
MHz, NTSC 4.43 = £.433615 MHz
(this is & VCR norm, It is hat
transimitied ofi-air)

Non Votatde Memory, IC containing
data such as alignment values, preset
slations

Open Circuit

OnifOff contred signal for the LED

On Screen Dispiay

Phase Alternaling Line. Colour system
used mainly in Western Europe
{colour carmiar = 4. 433619 MHz) and
South Amsrica (colour carrier PAL M =
3.575612 MHz and PAL N = 3.582056
MHz}

Persona) Computer

Printed Circuit Board (or PWB}
Picture In Graphie

Picture In Picture

Phasa Locked Loop. Used, for
exampla, in FST tuning systems. The
cusiomer can directly provide the
dasired raguency .

Scan mode where all scan lines are
displayed in one frame at the same
time, creating a double vertical
resclution.

Printed Wiring Beard (aiso called PGB
or GBA)

Random Access Memory

Remaote Conltrol ransmitier

Remole Controt system 5 or 6, the
signal from the remote contral receiver
Red, Green, and Blue colour space;
‘The pnmary colour signals fer TV. By
mixing lavels of R, G, and 8, all colours
{¥/C} are reproduced

Aed, Gresan, Blue, Hotizonlal syne,
and Verlical sync

Read Only Memory

Senvice Alignmenl Mode

SandCasile: two-level piise derived
from sync signals

SCART in

SCART out

Short Cireuft

Syndicat das Constructaurs

&' Appareiis Radiorécepteurs et
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8CL

SBA
SORAM
SECAM

SEF

SMPS

SND
SNDL-SC14N
SNDL-SC1-OUT
SNDL-3C2-IN
SNDL-8C2-0UT
SNDR-SC14N
SNDR-SC1-0UT
SNOR-SC2-M
SNDR-SC2-0UT
s0PS

S/PDIF

SAAM
STBY
SVHE
sw
THD
TXT

up
VA

VCR
VGEA

WYSIWYR

XTAL

YiC

YPEPr

Téléviswurs; This is & 21-pin connector
used in EU, that carries varlous audio,
video, snd control signals (it is also
called Périlel cohneclor)

Serial ClLock Signal on I°C bus
Standard Dafirition

Setial DA Signat on I°C bus
Synchronous DRAM

SEquance Couleur Avec Mémolre;
Colour system mainly used in France
snd Enst Evrope. The chroma is FM
modulated and the R-Y and B-Y
aignals are transmitied line
saquentially. Colour camiers=

4 406250 MHz and 4.250000 MHz

* Sourd Intermediate Frequency

Switched Mode Power Supply
SouND

Sound jeft SCART1in

Sound it SCART1 ot

Sound left SCARTZ in

Sound left SCART2 out

Sound right SCART1 in

Sound right SCART1 out

Sound right SCARTZ out

Sound right SCARTZ aul

Sell Oscillating Power Supply

Sony Philips Digital InlerFace; This is
a consumner interface used Yo transter
digital audio

Static RAM

S5TandBY

Super Video Home Syslem

Softwara or Subwoolsr or Switch
Total Harmonic Distortion

Teletext; TXT s a diglaf addition to
andlogue TV signals that conlain
textual and graphical information (25
rows x 40 columns). The information is
transmitted withies the first 25 lines
during the Vartical Biank Interval (VBI)
Mictoprocessor

Vertical Acquisition

Variable Level otit: processed sudio
output lowards external amplifier
Video Cassstte fscorder

Video Graphics Amay. B40x4B0 (4:3)
‘Watch Dog

Wha! You See ls What You Record:
record selection thal follows main
piciure and sound

Quarz crystal

. Luminance signal

Y consists of uminance signal,
blanking kevel and sync; C consists of
chroma (colour) signal

This is @ scaled version of the YUY
colour space, Y= Luminance, Po/Pr=
Colour differance signals B-Y and R-Y,
other ampliludes w.r.i 1o YUV

Colour space used by the NTSC and
PAL video systems, Y is the luminance
and U/V are the colour difference
sighels
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8.11 IC Data Sheets 2.11.2 Diagram 819, Type TETUSXE {ICTM0, Columbus)

Thig section shows tha internal block diagrams and pin laycuts
ot 1Cs that are drawn as “black boxes” in the electical diagrams

{with the exception of ‘memory” and "logic” ICs). Figure 1 Package outline (top view}

9.11.1 Diagram B2, Type TDA15021H (IC7217, Hercules) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
]
A ;'f‘z oy UvAz | v | e | See bsesse| TsT | vaz | v | ovas | vas va | WmEr | soa | A
Block Qiagram B | owme | ves [N W e Liar | e Jesten| v | ovas | ws | ovar piv | vee | s | B
Block diagram of 1he “AV-slpan’ TV procetdal with swka DSP
Iassa‘unﬂ‘ i [ B JR C ] v | v | vss | voos | vss | vss [ vooe | vope | vss | vss | vooo [ voos | wss | swoa |swAsT|
awn " oqqe
] Tt IR M T
H B v5s SHCL oK
‘ {i “jmu—! 1 D vas | vas [ vooc | Mo D
o Py
o ssazwror ] smeors LM | e, E | vas | vz | ves vooc | s | oo | E
a5 VA —| DETLPraSE J’: ’hnl‘\(‘ﬂl o
- oed
: - |
mﬁ‘ﬁ“” £ . F [srz| @ | ws ves | TRer | Toi F
e M ] wetave et s H 10N OECoeh 3} .
= e ettt o ohsrit 7] cm e e s ] G |owass| 20 | voos COLUMBUS voos | aoice | peseT | G
— e - . T
E e = e T L H [oo [ TOP-VIEW EHEIERE
e I a0
e e oyl | BT I e Y ot e
ey | Py - soa vnactry TR o J o | o | ves vES ok | weN J
S A [ gl SN =E
L —— e uves | uveu H
M [ r L | o K | o5 | ot | o PPA Version 2.7 ves | o | s | K
e ey
gl iR § Y RoaveR, AT o rone ]
T el L carraeer ot mnacL ol hyvoplanio UVB3 | UVBZ |. ygg voos | som | oo
T = ] T — '*‘";:‘r: L Doy Moz L
T [ e | uveo
—l B j i IO M | oo | oo | P08 ves | oo | ooss | M
p 1
} < [ Trwnfomsi] N ao | we | voos | ves | ves [vonc | vss | voos [ vooc | ves [ vons | vss [ ves [ voos J oo ] N
’\A . W --;i ! .l'[u
'
i “‘ o P avE | ves A7 A Az 0 At 0q7 | poe | pos | Dos | om | voos | vss | ooz P
R N A5 ] A8 As Al a0 | pas | ves | pos | vss | po2 | oge | Dowo | oan R
Pin Contiguration
£33 5 6 7 8 9 10 11 12 13 14 1i5
34t 5 E_14600, 050,058
L 7
LR TP
§. FEFTEEER. §§§f§§§‘§§§ L3 EB§§. . Flgure 9-8 Pin configuration
AH BH ==l 2 z]]- A . o
mam @ ® 3 IFwRErAT
m.amx T AICINEL
zerz O  wacren
bty [ MOOUTIL
vecy [ I ALOOLTIA
CECSOEN
PLAPwR [ ANCAST G SMONITEEN
e 1] Ead
L1003 AuF
a AN
DECY VA
veocit b i oaeuno
rrabci B weros
mswncy pn
reaman o
e el T FOTCve
L PSS [ . Dl
omen prrsien
vcora v vasTe
v &
LI -8 RO, L
Ty ACIN R
P DRSO
S )
Puzsoar Ppeninl
e < B LR
LT ) CwCs
Vi O B auooile
v B atouTLIN
s Jreceaied
momn

wraPas [ QFP-128 0.8 mm pitch “lace down varsi

T
I gﬁé o Eg;% ﬁéi i e

Figure 9-8 Internal block diag and pin g
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9.11.3 Diagram B7+88+84, Typs GM15D1 {IC7401, Genesis)

Block Diagram

Pin Configuration

A} ue |apcas | ancis | ancas [ [ N

n o | e |aoea ", e s oo | owas | omexy .

c | omess | omecns | woo ™

o [ neo | meoe | abcaa ac NETURE

£ AE_ad

P e S e

a B i By Vil Tax ATAL

" { pocer | aoeed

* fraeBF teos "o

T N - cone_23 | coni_1a

L [oou mreiocu i} avemc | aamwe cone_ 1A |

¥ [oos ueolocu vtif B wi

M | vaa sok | vos scl | Dv_eDa | DVLCL

P[00 GEISOCH_BIASTR SDNMETA_KCL 2

* [now_cas | ocu_nen|ocw_wan] Exvex ;

C e i T = fomena i

e u m w CORE, 14 [conz, 1o |- e,

v + ”» " ”

1 s 7 +

M £ 4 E

el L [ H

AR

. e e i =

- RO Tt e pa | e

" e e e e E

» i oo | oamin | Sonia | Beiio | DOREh | st | v | wrosn | pesamn
1 L * 4 E L] ? L] 1" " At} "

Figurs 810 Internal block diagram and pin configuration:

E_14490_003.4p8
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9.11.4 Dingram B12, Type §4903CT (ICTD03, HDMI Panelink), Reserved

Block Diagram
H
RESETH —_—-.-———--—‘I 1
o G csba
DEDA 12C e Slave csCL
i . .
DscL}—w Slave Gonfiguration
Legic Block
3 l
Aux Data
X .
Keys == Decryption C? MCLKOUT
EEPROM Engine en
RUEXT Audio
! Data e
Mode Decode e
Gontrot[ ]  Logic o
RXC: | . Block o
P_?rgqelek oiF
AXD: DS~
Digital T oE
T Core ﬂ Video HSYNG
" oo Color ey
- Space o0CK
Converter N azael
Up/Down
Sampling Video AnGY
>
*7 oac ey

Pin Configuration

o] »
o
o] =
o] b
o] s
over ] s
o6e0 [ v
im
o] s
o[ e
es[] &
] ez
ad s
weJ w4
ann] s
oo =
ovec[] &7
o [
o w
aOm
=R
acaete [y 12

55555255355u53ﬁ38E355

58:d
ajuls]ls(u[ala]nlsis]s]a}lo[als]s/u]e]s|sulu]ein]n]
BESSRCIOUSRANGERIRRARRAESSK

Sil 9993

100-Pin
TQFP

(Top ¥iem)

ESEREGYEINNSESEE ¥FIRERESE
DOCOCoL0o00D00DCO000B000a0

QEEEEE%EEE&SEQESégigﬁéﬁﬁﬁ
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Figure 8-11 Internal block diapram and pin configuration
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10. Spare Parts List

Spare Pars i oL enos |

Set Level

Various

0032 2122 137 21171 Powsr Supply Lint (32
incl

Q032 3122 137 23181 Power Supply Unit (26
inch}

8188 2422 070 98151 MAINSCCRD EUR 1M5
BK B

3303 3104 311 09141 Cable 4P/560

ago3 3139 131 05771 Cable D4P:232

5213 2422 264 00506 Loudap. 851 SW fulllangs

5213 2422 264 00536 Loudsp. 5W fullrange

Small Signal Board {B]

Various

080t 3139 127 04122 Herculas SW {check
Prod. Surveyl

0811 2129127 04112 Scaler SW (chack Prod.
Survey)

1o 2422 025 1474¢ Connacior 3o m

hAl:-] 3138 147 19807 Tuner UV13185/4 1H -3

1104 2472 540 44372 SAW 38.9MHZ KI0S3L

1108 2422 549 44359 SAW 38.9MHZ KHE5EL

1107 2422 025 18749 Conrmcior o m

1202 2422 54301414 Xtal 24.576MHI

1801 242254201133 Ximk 14,32MH2 2087

1Fo0 242203300515 Socket OVIH 28t

1Fo1 2422 025 05703 Socker 1P 1

1601 4822 285 10703 Sockal scart 218

1802 4822 265 10703 Sockat scart 210

1402 2422025 10772 Cornecior 120 m

1403 2422 025 10788 Conneclor 3pm

1Jo4 2422 025 10769 Conneclo % m

1K00 2422 D25 08149 Connactar 5pm

1KQ1 2422 025 10772 Connistlo: 12p m

1K02 2422 025 10768 Caonnsctor 3p m

1KQ3 2422 025 14531 20pt

1NC1 2422 025 17274 Connectos 0o m

1NG2 2422 025 18779 Connaclor 4F m

1NCS 2722 171 08825 Xtal 14,31818Mh2 1507

1POY 2422 549 45325 Bend 6702 t100MMZ

1Pa2 2422 549 45325 Bead 670 &t 1COMHZ

1PD3 2422 549 45325 Bead 670 &t 100MH2

1P04 2422 549 45325 Head 670 o 100MHZ

1PO5 2422 549 45325 Bead 670k a1 1C0MHZ

1P0& 2422 025 18772 Connactor 30p m

8402 3129 131 C5Q01 Cabls 12P28012F

LALE ] 3139 110 27651 Cable (2Pr10G03P

BJo4 3104 311 09251 Cabls P/ 40P

LLUM 3139 131 05201 Cable 12P2801 2P

——

2:01 4822 124 12085 100uF 20% 16V

2102 5322 126 11583 10nF 10% 50V 0603

2103 6322 1265 11583 1OnF 10% 30V 0603

2104 4822 122 33781 22pF 5% 50V

2105 4822 1223376% 220F 5% 50V

2108 5322 126 11583 L0nF 10% 30V 0603

2107 3168 024 44730 47nF 50V 0503

2108 5322 124 41345 22uF 0% 35V

2113 4822 124 12095 100uF 20% 16V

2203 4B22 124 23002 10uF 16V

2208 2020 552 00035 2.2pF 6.3V 10% 0603

2207 2020 552 §6718 220nF 10% 5.3V 0402

2208 4822 124 12084 1uF 20% 50V

2208 4822 124 23002 10uF 16V

2210 2020 552 96718 Z20nF 10% 4.3V 0402

2211 2020 552 96628 10nF 10% '8V 0402

24 2020 552 96618 1nF 10% 50V 0402

2216 2020 552 96618 1nF 10% S0V 0402

2218 3196 035 71040 100nF 10% 6V 0402

2221 4822 124 12095 100F 20% 16V

e 2238 369 15191 100pF 5% 50V 0402

2225 2020 552 96618 InF 10% 50V 0402

2226 3194 036 03320 2.InF 5% 50V 0402

227 2020 552 85618 1aF 10% S0V 0402

2222 1108 035 71040 100nF 10% 18V 0402

230 2198 035 71040 100nF 10% 18V 0402

2N
2232
223
2234
2238
2238
2237
2238
2238
%40
2241
2242
2243
2244
2245
2246
2250
225
2

2253
2254

21

P2al l
2730
b2l
2733
2734
2135
2738
2737
2738
73g
2750
2751

753
2755

2757
2758
2760
2800
280%
2002
2003

2805

2020 552 96718
3198 035 71040
4822 124 23002
2020 552 96714
2020 552 96714
4822 126 14076
2020 652 96718
2020 552 36718
3194 035 71040
2020 552 96718
2020 552 96718
3198 035 71040
4822 124 23002
3198 035 71040
3198 035 71040
3198 035 71040
2020 552 6618
2020 552 38BGE
3198 035 71040
3198 035 71040
3198 035 71040
3198 035 71040
4822 124 23002
3198 035 71040
2020 552 08637
3198 635 71040
2020 552 98837
4822 124 12082
3194 035 28820
3198 017 44740
3198 017 41060
2198 035 71040
2020 552 96718
2020 012 00003
3198 035 74040
4822 124 12085
3198 035 71040
2020 552 96713
3198 017 31540
3198 035 71040
2020 552 00027
2020 552 00027
2198 035 71040
3198 035 77040
4822 051 30151
2222 240 55872
3198 035 71040
3138 035 71040
2020 552 08834
3158 035 04710
2020 552 98834
2020 352 SEB34
3178 035 04710
2020 552 05834
4822 124 12085
3198 017 41056
3196 035 71040
2020 012 00003
2026 552 00635

2020 552 96738
2238 Beg 15101
4822 124 23002
2020 012 00028
2020 552 98856
20290 012 00002
3198 Q35 07210
2238 787 16641
3198 035 04710
2022 031 00308
2020 012 D000
4822 124 80151
4827124 80151
2020 552 Q0035
3198 035 71040
4822 124 BN 51
2020 012 00003
3198 Q35 14720
3198 035 04710
2020 012 00003
2020 012 00003
2020 552 98611
2020 024 81567
3198 935 71040
3188 035 71040
3398035 71040
3108 035 71040
3198 035 11040

220nF 10% 6.3V 0402
1090F 10% 16V 0402
10uF 18V

220nF 10% 8.3V 0402
220nF 10% 8.3V 0402
2200F +80/.20% 25V
2200F 10% 6.3Y 0402
2200F 1% 6.3V 0402
100nF 10% 16V 0402
220nF 1 0% 8.3V 0402
2200F 10% 5.3V 0402
100nF 10% 16V 0402
10F 16V

100nF 10% 16V 0402
100nF 10% 16V 0402
160nF 10% 16V 0402
1nF 10% 5OV 0402
10pF 20% 25V 4210
100nF 10% 18V 0402
100nF 10% 15V 0402
100nF 10% 18Y 0402
100nF 10% 16V 0402
10yF 18

100nF 10% 16V 0402
10yF 10% 8.3V 0805
100aF 10% 15V 0402
10uF 10% 6.3¥ 0805
10uF 20% Sav

8,8nF 10% 16Y 0402
AT0RF 10V 9603

1F 10V 08603
100nF 10% 1BV 0402
2200F 10% 5.3V 407
AT0uF 16V 20% SMD
100nF 10% 16V 0402
100uF 20% 15V
100RF 10% 18V 0402
2200F 10% 8.4V 0402
150nF 10V 0603
100nF 10% 16V 0402
4.7pF 2% 6.3V 0602
4.7uF 2% 6.3¥ 0603
100RF 10% 16V 0402
100nF 16% 16V 0462
15001 5% 0.082W
4.7uF 5% 10V DAGE
100nF 10% 16Y 0402
1Q0nF 10% 16V 0402
1pF 20% B.3Y 0402
AT0pF 50¥ 0402

1uF 20% 6.3V 0402
1pF 20% 8,3V (W02
ATOpF 50V 0402

1pF 20% 6.3V G402
100pF 20% 16V

1(pF 10V 0603

100nF 16% 16V 0402
A70uF 18V 20% SND
2.2uF 6.3V 1% 0603
2.2uF 8.3V 1% 0603
470yF 16V 20% SND
ATpF 63V

100pF 5% S0V 0402
10uf 16V

ATOUF 2% 18V
10uF 20% 25V 1210
ATOuF 16V 20% SMD
2200F 5% 50V 0402
22nF 10% 16Y G402
470pF 50V 6402
22yF 20% 35V
4TOuF 6V 20% SMD
47uF 18V

ATuF 18Y

2.24F 6.3V 10% 0603
100nF 10% 18V 0402
4TuF 18V

4T0uF 18V 20% SMO
£,7nF 5% 25V 0402
4T0pF 50V 0402
4T0uF 16V 20% SMD
470uF 16V 207% SMO
14F 10% 25V
100uF 20% 18V
100nF 10% 16Y 0402
100nF 10%. 1 BV Q402
100nF 10% 18V 0402
100nF 10% 16V 0402
100nF 10% 18V 0402

2006
2807
2408
2809
200
2311
2812
2812
2814
2815
20916
2817
2818
2819
2820
2821
2832
2523
2824
2900
2901
2002

2904
2905
2006
2907
2908
2908
2910
FLA
2§12
3
2914
2915
2916
g7
288
918
2020

3198 035 71040
3198 035 71040
3198 035 71040
3196 036 71040
3198 035 71040
319§ 035 71040
3196 025 71040
3198 035 71040
3198 035 71040
5322 124 41945
3198 035 71040
2198 035 71040
3198 035 71040
3198035 71040
3198 035 71040
1198 035 71040
2108 035 T1040
4822126 14519
4822 126 14519
3158 Q35 71040
2020 552 96615
2020 021 0048
3108 035 71040
#R22 124 80151
2020 021 91657
3198 035 71040
3196 035 71040
3198 035 71040
3168 036 71040
3108 035 71040
3198 035 71040
3198 035 71040
2198 035 71040
3108 035 71040
3198 035 71040
2154 035 71040
2020 021 91557
3108 035 71040
3198035 11040
3190 035 71040
3198 035 71040
2198 035 71040
3198 035 71040
3194 035 71040
3198 035 71040
3194 035 71040
3198 035 71040
3194 035 71040
3194 035 71040
3198 035 71040
3198 035 71040
3194 035 71040
3194 035 71040
4522 124 8151
3194 035 T1040
3158 035 71049
3194 035 71040
3154 035 71040
3198 035 71040
4822 124 30151
3198 035 71040
3196 035 71040
5322 124 41945
3198 035 71040
3196 015 71040
3198 035 71040
3198 035 71040
5322 114 41945
198 035 71040
3194 035 1040
3198 035 71040
2198 038 71040
5322 124 41945
3198035 11040
3194 035 71040
198 435 71040
3158 035 71040
4822 124 3151
4822 124 11131
3194 035 71040
3148 035 71040
3198 035 71040
3198 035 71040
3158 035 71040
3158 035 71040
3194 035 71040
3104 035 71040
3154 03§ 71040
3188 035 71040

100aF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 15V 0402
100nF 10% 16V Q402
100nF 10% 18V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
220F 20% 35V
100nF 10% 168V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 0% 16V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
22pF 5% SOV 0402
22pF 5% 50V 0402
100nF 10% 16V 0402
tnF 10% 50V 0402
4TOpF 20% 16V
100nF 10% 168V 0402
A7uF 1BV

100pF Z20% 16V
100nF 10% T8V 0402
100nF 10% 15V 0402
100nF 10% 16V 0402
100nF 10% 16 0402
100nF 10% 16V 0402
100nF 10% 18V 0402
100nF 10% 16Y 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
100uF 20% 16V
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402

100nF 10% 16V 0402

100GnF 10% 16V 0402
1006F 10% 16V 0402
100nF 16% 16V 0402
100nF 10% 16V 0402
100nF 10% 18V 402
100nF 16% 16V 0402
1000F 10% 16V 0402
47uF 18V
100nF 10% 16V 0402
190nF 10% 18V 0402
1000F 10% 16V 0402
1009F 10% 16V 0402
100nF 10% 18V 0402
STuF 18V
100nF 10% 18V 0402
100nF 10% 16V Q402
22pF 20% 35V
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 16V 0402
100nF 10% 6V 402
22uF 20% 35V
100nF 10% 18V 0402
100nF 10% 18V 3402
100nF 10% 1BV 3402
100nF 10% 18Y 0402
22uF 20% ISV
100nF 10% 18V 0402
100nF 10% 18V 3402
T00nF 10% 16V 0402
100nF 10% 18V 0402
A7uF 18V

ATuF 6.3V
100nF (0% 18V 0402
+00nF 10% 16Y 0402
100nF 10% 18V 0402
100nF 10% 16V 0402
100nF 10% 18Y 0402
100nF 10% 15V 0402
100nF 10% 15Y D402
1000F 10% 14V 0402
100nF 10% 18V 0402
100nF 10% 18V 0402
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B3

3198 035 71040

100nF 10% 18V 0402 2K 2020 552 88818 tnF 10% 50V 0402 2ZNO2 2198 035 71040 100nF 13% 18Y D402
2814 319603571040 1000F (0% 16V 0402  [2K02 2236 88015909 10pF 6% 50V 0402 NG 2020 552 96834 1uF 20% 6.3V 0402
2815 319803571040 10OWF 10 16V 0402 [2KO3 2238468 15100 10RF 5% 50V 0402 2No4 202055296818 1nF 10% 50V 0402
28%6 316803571040 100nF 10% 16V 0400  [2KO4 2238 868 15109 10pF 5% SQV 0402 INOS 3198035 TIG40 1006F 10% 16V 0402
2817 31SHCISTI040 10ONF (0% 16V 0402 [2KOS 2298 A6G 15108 TOpF 5% 50V 0402 2N0S 3108 035 71040 100N 10% 16V 0402
2818 5322 124 41945 22F 20% ISV 2K06 2238 B89 15101 100pF 5% 50V G402 N7 3198 03571040 1CONF 10% 16V 0402
2C00 3158 035 71040 1000F 10% 168V 0402 2K07 2239 853 16101 100pF 6% 50V 0402 2No8 3198 035 71040 100nF 1% 16V 0402
2001 4822 124 23002 10pF 16V 2Koe 2020 552 00035 2.2uF &3V 107% 0603 2N 3198 035 71040 100nF 10% 16V 0402
2C02 + 2188035 71040 100nF 10% 16V D402 |2K10 2238 860 35103 1D0PF 5% 50V 0402 {2N10 319803571040 100nF 10% 16V 0402
2009 3198035 71040 100NF 10% 16V 0402 }2K11 2238 569 15101 100pF 5% 50V (402 2N11 2238 469 15101 $00pF 5% 50V 0462
2600 202055200005 47uF 10% 6.3V 0803  2K12 202055200035 2.2uF 6.3V10%DA03  |2N12 2238 963 15101 100nF 5% 50V 0402
2E01 200055200005 4.7.F 10% 8.3V 0505 |2K13 223886915105 100pF5% S50V 0402  [IN13 2238 86915101 SOORF 5% SOV 0402
2602 202055200005 4.7uF 10% 6,3V 0506  j2K14 2238 869 15101 100pF 5% 5OV 0402 2N14 2238 868 15101 100RF 5% 5OV 0402
2601 219803671040 1000F 10% 1BV 0402 [2KI5 2238 859 15101 100DF 5% SOV 0402 215 223886815101 100pF 5% 50V 0402
26G4 202058296334 1uF 20% 8.3V 0402 2K16 2239 868 15101 100pF 5% 50V 0402 2M1E 2238 885 15101 00DF 5% SOV 0402
2E06 2020552 96434 14F 20% 6.3V 0402 K17 223988915101 100PF 5% SOV 0402 2P0 2020 552 06035 2.2F 8.3V 10% D603
26C6 2020552 36434 1yF 20% 6.3V 0402 K18 723385 15101 100pF 5% SOV 0402 202 319803571040 10ONF 10% 16V 0402
2607 482212814324 33pF 5% 50V 0402 KIB 2020552 818 tnF 10% S0V 0402 2P03 319803571040 10ONF 10% 16V 0452
2ECa 2020 552 00005 4.7uF 10% 5.3V 0603 2K20 2020552 96618 tnF 10% 50V 0402 2704 3198 035 71040 100nF 10% 168Y 0402
2E03  +B22126 14324 330F 5% S0V 0402 221 2238 865 15101 100pF S% 50V 0402  |2P05 3198035 71040 100nF 10% 16V 0402
261z 202055200005 4.7.F 10% B.3V0B0I  |2Kz2 2238 85313101 100pF 5% 50V G402 |2P08 3198035 71040 100NF 10% 16V 0402
28 4B22 126 14324 33pF 5% 50V 0402 2K23 2278 868 15101 100pF 5% 50V 0402 2p07 3194 035 71040 100nF 10% 16Y 0402
2612 202055200006 4.7, 10% 6.3V 0603 |7K24 223886915101 TOOPF5%50V0402  |2P0A 319503571040 100nF 10% 16V 0402
2E73 3198017 41050 1uF 10V 0603 2K26 2230 889 15101 100pF 5% S0V 0402 |2P09 3104 035 71040 100MF 10% {6V G4g2
2E14 4822 126 14324 JJpF 5% 50V 0402 2K28 2238 865 15161 100pF 5% 50V 0402 2P0 3198 035 71040 100nF 10% {6V G402
2615 319A035 71040 100F 10% 16V (402  |2Kz? 2238 86915101 1CODF 5% 50V 0602 | 2P11 3168 035 75040 100nF 10% 16V 0402
2618 319803571040 100nF 10% 16V 0403  |2KZB 2738 8A9 15101 100pF 5% 50V0€02  |2P12 3194 03571040 100NF 10% 16V 0402
2E17 3138 035 71040 100nF 10% $6Y 0402 2102 2020 552 96837 10;5F 10% 6,3V 08056 P13 3194 035 71040 100nF 10% 18V 0402
2613 319803571040 1CONF 10% $BV 0402  |2L03 319803571040 100nF 10% 18V 0402  {2P14 3194036 71040 1000F 10% (8V 0402
2619 319A035 71040 100nF 10% 18V 0402 | 2L04 3198 03571040 100nF 10% 16V 0402  {2P15 4822 12412085 100uF 20% 16V
2620 4822 124 31131 47,F 8.3V 2005 3198 0IGTI0M0 100nF TO% 1Y 0402 {2P1S 3108 035 71040 100NF 10% 16V 0402
2621 2020552 00008 4.7uF 10% 6.3VOS03 {2008 3198 03571040 100nF 10% 16V 0402 |2P17 202055200035 2.24F 63V 10% 0603
2E22 203055200006 47y 10%EAVOE3  |2L07 202055296637 10pF 10%6.3V00S {2P18 2020562 (0035 2.2uF 6.3V 10% 0603
2629 202055200005 4.7xF 10%63V0803  [2L08 319203571040 100nF 10% 18V 0402 [2P19 319803571040 100NF 10% 18V 0402
2624 319403571040 100nF 10% 16V 0402 §2L08  J198035 71040 100nF 10% 18V 0402 [2P20 3195035 71040 100nF 10% 16V 0402
2E25 219803571040 100nF 10% 16V 0402 {2010 319803571040 100nF 10% 16V 0402 {2P23 3958 035 73040 1000F 10% 18V 0402
2628 919803571040 100nF 10% 16V 0402 |2L19 1L 035 TH040 T00MF 10% 6V 0402 [2P22 202055200035 2.2uF 8.3V 10% 0803
2E27 319803571040 1006F 10% 16V 0402  [2U13 3198035 74730 47nF 5% 16V 0402 2P72 3594 G35 71040 100nF 10% 16V 0407
2E20 319803571040 1000F 10% 16V 0402 J2U17 3198035 74730 47nF 5% 16V 0402 2P24 3194035 71040 100NF 10% 18V 0402
2E28 3198063571040 100nF 10% 18V (02  J2020 219803571040 100nF 10% 18V 0402  (2P25 370803571040 100nF 10% 16V 0402
2630 315808571040 100NF 10% 16V 0402 §aL21 108036 75040 1000F 10% 16V 0402 |2P26 3198035 71040 100nF 10% 16V G402
263 3198035 71040 1000F 10% 16V 0408  |722 202055256837 10F (0% 6.3V 0805  |2P27 319803579040 100NF 10% 16V 0402
2617 319803571040 100nF10% 16V 0402 12023 319803577040 100nF 10% 16V 0402 [2P28 319803571040 100NF {0% $6V 0402
2633 202055200005 47.F 10%6.3V0BGI  |2024 3196 03574040 100NF 10% 18V 0402 |2P25 3998035 71040 100NF 10% S8V 0402
2634 202055200005 47.F10%6.3V0600 J226 2020552 06718 220nF 10% 6.V 0402  |2P30 3108 035 71040 100nF 10% 16V 0402
2635 202055200005 47F 10%6.3IV0603 1227 4827 124 23002 10F 16V 2P 3184 035 73040 100nF 10% 16V 0402
JE35  I1FA035 7040 100nF 10% 16V 0402 |28 4822 124 23002 10uF 16V 2paz 315803575040 100NF 10% 16V 0402
a5 202056254427 1009F 5% 50V 29 4827124 23007 10WF 18V 2P33 319803571040 100F 10% 16V 0402
2F07 223858659812 100nF 20% 50V 0603 12130 4822 124 23002 10pF 16V 2P34 3194 035 710D 100KF 10% 16V 0402
2F08 T 4827126 TA241 3300F 0603 SOV an 4822 124 12085 100uF 20% 16V 2P35 3198036 71040 100nF 1% 16V 0402
2F09 482212614241 330pF 0600 50V 032 AB2Z 12412085 100uF 20% 16V 2P36 2234 BSB 15108 10BF 5% 50V 0402
I3 2020 552 94427 100pF 5% 50V 2033 9199035 75040 100nF 10% 16V (402  |2P37 2038 86915108 100F 5% 50V 0402
11 4822 12614247 330pF 0603 SOV 2134 319803571040 1000F 10% 1BV 0402  |2P38 2238 869 15108 100F 5% 50V 0402
2F12 4822126 14241 3300F 0803 SOV 237 482212814524 6ApF 5% 50V 0402 2p39 2735669 15108 10DF 5% 50V (402
2F13 422 12814508 1ADpF 5% 50V 0803 {2039 2238 B89 15829 E2pF 5% 5OV 0402 2P40 2238 86915109 100F 5% SOV 0402
2F15 482212614508 190pF 5% 50V 0603  J2MOO 319803571040 100NF 10% 18V 0ACZ  {2P4t 2234 885 15108 10pF §% 50V 0402
2F15 2070 55200035 2245 6.3V 10% 0603  JZMDY 319803571040 100nF 10% 16V 0402 [2P42 203886915108 10BF 5% 50V 0402
2F16 202055200035 2.2,F 6.9V (0% 0603 ]2M02 319803571040 100nF 10% 16V 0402 {2P43 2238 46015109 108F 5% 50V 0402
2GA5  ABZZ 12514241 S30DF 0803 SOV MBI 319803571040 100nF 10% 16V 0402 |2P4d 2238 BB 15109 10pF 5% SOV 0402
2608 4BZ2 12614508 180pFSWSOVOSO3  |2MD4 319803571040 100nF 10% 1BV G402 [2P45 223888515109 100F 5% 50V 0402
2647 4822 124 23002 10uF 16V 2305 319803571040 100nF 10% 18V 0402
2608 Z02055200005 22yF&,3V10% 0803  [3MOB 313803571040 100F 10% 16V 0402
2609 4822 126 14241 350pF 0803 50V MO7 330 QISTICH 100F 10% 16V odaz | W
2G10 4822 12614508 180pF 5% SOV 0603 3198035 71040 1000F 10% 16V 0402
2G1T 4822124 23002 10uF 18V Moz 3sWO3E 71040 100eF oM TEVOacz |10 ﬁ.‘g ey }mg:&gywm
2012 202056200035 22uF AV IOWO0GLA  |2M10 319803571040 100nF 10% 16V oeaz [ T I sw 0t
2G13 4822 12614241 330pF 0603 50V M 318603571040 1000 10% levesaz 3155 HERALTOCS RS ANR
2613 482212814508 180pF 5% S0V O0S03  |2M1Z 3198036 71040 100nF 10% 1AV 0402 oo e
2670 4822124 23002 10uF 18V 213 3PEOISTI0A 100nF 1% 1EVoa2 |08 prostivcii) 2-m“u°“
2621 202065200035 2uF 5IVI0N 0603 |IM1e  BAEGIE 71040 100nF (0% 16V Cac2 | IR prrriedlveiedin il hhwnid
2027 442212614241 330OF 0603 50V WIS D10M0357I0M0 1oonF 0% 1evoanz  |311) (RE7 081 S0 ZAEN S
2623 482212614508 1BOGFS%SGVO0S03  |AMTE  BISECISTI040 100nF 10%IEVOaa2 |32 e T A e N 02
2624 4822124 23002 10uF 16V T 3NIBCAB 710 100nF 1o% tevoeaz | 3129 T 1300 1k S Donw aas
2625 202055200035 22uFBIV10%0603  |oWH6  31BGOS6 IO 100nF 0% tevodaz |3 ar iy iaae 1o e ben
2626 7070§3700008 47uF10%IVOS0S 218 31083571040 100nF 10% 16V oz | 3122 R
2G2E 202055200006 47uF10% 8.3V O0M0Z  [2020 3168035 TIO40 foomF 10w ravosnz | 312 protitiicor ity ooy
2647 2230 5856812 100N I0% 50V 0603  [aM21 202085200085 22uF 6dviowosoy T34 4RERNZERD 1000 6
2685 202055200005 4TuF IC% 6.3V OBGT  [2M22  NBBGISTI0N0 100nF 10% veVOeaz | 353 o o ¢ a2
2656 202055200005 4.7uF 10%6.3VDE0Z  [2M23 4822124 12085 100wF 20% LBV 3908 T8 117 19548 10060 19 vt
202 2020562 96515 1V 107 SOV 0402 e A0S TI0W toonF owtevoane |38 AR IR 00 TR 02
2003 2020 552 98618 1nF 10% 5OV 0402 T2 3108C36TI00 100nF oM tevoscz 3208 422 HATASEAS 100 1R 402
2117 22348801510t 10GPFS%SQV 02  [2u2n 315803571040 ToonF 10% tavodaz (3200 pre Ay ot
218 2731 889 15107 100pF 5% 50V 0402 2T NIGA0GS I 100F 10% 16V o4 | SRL T 145 100 ‘:g
2139 2235 569 {5101 100BF 5% 50V 0402 2M28  315B035 71040 100F 1% 1V oa0z |32 4522“713545 :m:%m
2421 223086915101 LOOPF S%50VO40Z  [2u99  Y9ACIS 71040 foonF to% sevoaoz [ 3203 T Hogous W
2522 2736960 15701 1O0pF S% 5OVOADZ  [2M30 319903571040 ro0nF 10% tavodnz |78 e oiiadsd 3&*?{?“3&‘
2073 223886915101 100PF 5% 50V G402  [2M31 4822 174 12085 [OCuF 20% 18V e S T o iz
2J26 2236 869 15107 100pF 5% 5OV D&02 M2 AB22 124 12085 100uF 20% 16V 7 822 11712548 |m5:omm .01
2027 223886915101 tOOPF 5% 5OV 0402  [2ME6 4822124 12095 100WF 20% 16V A e R
2128 2238 869 15101 100pF $% 50V 0402 M85 198035 T1040 100nF f0% T8V O402 (SO0 . 1:715‘5 :"“‘“m 1
2329 2238 860 15101 100pF 5% 50V 0402 IMBE 4822 124 12085 100uF 20% 18V 2220 3:’;’2”3‘ e ‘mm’%ﬂﬂ
2430 2020552 98818 1nF (0% 50V 0402 7 310803571040 100nF 10% 16V oscz | 3220 31340 0750 SR 002
2435 2020 552 96818 {nF 10% 50V CaQZ 2MEB8 4B22 124 12085 100uF 20% 18V 3293 S198 031 01090 1007 5% O.0TW
206 2020552 96B18 tnf 10% 50V 0402 NOT BB CIS TIH0 100nF 10% 16V CAG2 -OTW a4z



Sparo Pars L
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3224 3198 03) 04720 4.7k02 5% 0402 3804 2350035 10329 4 X3 3 122
B Dt a0 T in e Soou " OO 1O 4¥ 220 B 1206 a2 AR T L 1000 T A 3010 42z 11713567 330N B OADZO.0TW  |4Z1% 4822 117 13606 Jumper D402 BEOT 2422 545 45333 Bead 1200 100MHZ
3296 4B22 147 13545 1000 1% 0402 a0 2350 035 10798 4 3 2361 §% 170 35143 :ﬁ::;:i:: 1000 1% Q402 an 3168 031 01510 1600 5% 0.01W 0402|4212 4BZ2 117 13605 Jumper D402 5EQ2 2472 549 45333 Bend 1200 100MHZ
3237 ABZZ 117 13545 10001 1% 0402 asa7 2350 035 10220 4 x 2201 £% 1206 3648 Bz 11y tanaE :xl:gm a2 422117 13548 1Kk 5% 0402 4435 4822 117 13605 Jumper 0402 £E03 2422 54% 45333 Band 1200 100MHz
3220 $198031 DT20 47k 5% 0402 3808 235003510229 & ¥ 2201 5% 1208 G4 3198 03 09360 250 S DM ¢ A1 eeue oiEe R0 privapt AN B kot T s head 1o o
B B A e o |y aaenel0ud sximiviie B0 G1BEON 02200 22K 010402 317 3I9E03101510 1500 5% 0.01W 0402 {4440 482271713605 Jumper 0402 5RO 242254045333 Bead 12002 100MH2
B W | iaigea|os sxam e B 360N 70 470 5% Dat2 19 5108031 01510 1500 6% ODTWOLOR  |444t 4822157 13405 Jumper 0402 SEG2 2422549 45333 Baad 1200 100MHI
T e N e Je10 ZOCH 02 43220 FR 1200 En o 30808 070 TG SO 20 3105031 01516 1500 £ O.0IWOAD2 401 4BD2 197 13605 Jumper D402 EFY 242254045333 Bead 3200 100MHz
S 3108031 03970 3340 bW 40 1 2300310226 4%2205% 1206 Esz 310 0T 0730 475K 042 321 ABZZ 11713602 2.7k 5% O0TWOMG2  [4ADS 4822 117 13605 Jumper DMOZ EGO2 7422549 45333 Bead 1200 100MH2
i e o t0a Sz somShoi 4xiniwmize 353 1003 06730 4700 5% 0402 32z AE2219743602 2.2kNEN 0OTWOMR  [4ADE 4822117 $3605 Jumper 0402 SJ01 247254342806 Gaad 12001 100MHz
B A e s Ewonu axam e 3 31003 070 410 ex e 324 AB2R 11713602 220 S% 00IWOMDZ  |4KD4 482211793605 Jurmper D402 SI02 2472 54042895 Baad 12001 100MH2
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