Colour television

Chassis

SR N [ —

3HAITE,YTO OHA YKPaJieHa € MOEro caifTa

g@[ﬁVﬁ@@ www.radiolom.by.ru!He nopuepsxnsaiite

3THX MeJapacTOB-TOPTroOBIieB KPaleHHbIM!

Service

G0 S

Contents

Page

Contents Page
1 Technical specifications, connection facilities 2 8 Electrical alignments 71
and chassis overview 9 Circuit Descriptions 76
2 Safety instructions, maintenance, 4 List of abbreviations 92
warnings and notes 10 Spare parts list 94
3 Directions for use 5
4 Mechanical instructions 17
5 Serice modes, errar codes, 19
faultfinding and repair tips.
6 Block diagrams
Block diagram (Supply, Deflection) 33
Block diagram (Video, Audio, Control) 34
Supply lines overview 35
Wiring diagram 36
12C overview 36
Survey of testpoints 37
7  Electrical Diagrams and PWB iay-outs Diagram PWB
Main supply (Diagram A1} 38 45-50
Stand-by Supply (Diagram A2) 39 45-50
Line deflection (Diagram A3) 40 45-50
Frame deflection / rotation {Diagram A4) 41 45-50
Audio amplifier (Diagram A5} 42 45-50
Headphone amplifier {Diagram AB) 43 45-50
Tuner, /O, SIMM (female) (Diagram A7) 44 45-50
Front (Diagram A8) 43 45-50
SIMM (male) (Diagram B1) 51 57-66
IF, /O, Video processing (HIP)  (Diagram B2) 52 57-86
Featurebox (PICNIC) (Diagram B3) 53 57-66
Video control & Geometry (HOP) (Diagram B4) 54 57-66
Teletext & Control (OTC) (Diagram B5) 55 57-66
Audio processing (Diagram B6) 56 57-66
Mains switch panel (Diagram E) 67 67
CRT panel (Diagram F) 68 67
Side 1/O panel (Diagram O) 6% 69
Top control {Diagram P} 70 70
©Copyright reserved 2000 Philips Consumer Electronics B.V. Eindhoven, The
Netherlands. All rights reserved. No part of this publication may be reproducad,
stored in a retrieval system or transmitted, in any form or by any means, electronic,
mechanical, photocopying, or otherwise without the prior permission of Philips.
Published by CO 0061 Service PaCE Printed in the Netherlands Subject to madification @B 3122 785 10310
PHILIPS

&

PHILIPS



EEE I BEZEE sc1vice modes, error codes, protections, faultfinding and repair tips

protection will take place if the SDA and SCL are whether short
circuited to ground or io each other. An i%C error can aiso
occur, if the power supply of the IC is missing (e.g.
TUNER_PROT (error 12) & FBX_PROT (error 16)).

OTC related protections

If a protection is detected at an input of the OTC, all protection

inputs of the OTC will be scanned every 200 msec. for 5 times.

If the protection on one of the inputs is still activated after 1

sec., then the set will be put in the protection-mode. Before the

scanning is started a so-called ESD-refresh will be carried out
first, because the interrupt on one of the inputs may be caused
either by a FLASH or by ESD. As a FLASH or ESD can harm
the settings of some IC's, the HOP-HIP-MSP-PICNIC-NVM
and Tuner are initialised again to ensure the normal picture and
sound conditions of the set.

* 8.6 Vandb5.2V protection. The presence of the 8.6 V and
5.2 V is sensed by the OTC. If these voltages are not
present, then an error code is stored in the error buffer of
the NVM, and the set is put in the protection-mode.

HOP related protections

Every 200 msec. the status register of the HOP is read by the
OTCvia I?C. Ifa protection signal is detected on one of the
inputs of the HOP, then the relevant error bit in the HOP

register is set to ‘high’. If the error bit is still ‘high’ after 1 sec.,

the OTC will store the error code in the error buffer (NVM) and

depending on the relevancy of the error bit the set will either go

into the protection-mode or not.

* HFB: Horizontal Flyback. If the horizontal flyback is not
present, then this is detected via the HOP (HFB_X-
RAY_PROT). One status bit is set to ‘high’. The error code
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a flash will stop the H-drive and line output stage
immediately. The FLS-bit in the status register of the HOP
is set to ‘high’. As the duration of a flash is very short the
FLS-bit will be reset to ‘low’ again after the flash refresh, so
via a slow start the set will be started again.

ani
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Hardware related protections

Due to the architecture (with ‘hot’ defiection) there are two
protections that are 'unknown' to the microprocessor, namely
the ‘BRIDGE_PROT from the line-stage and the ‘NO_VFB'
protection form the frame-stage. If one of these protections is
triggered, the set is positioned in ‘Standby’-mode. The OTC will
now try to re-start the set. If this will not succeed after 5 times
(after = 1 minute), the OTC will generate error 15 (Flash
protection) and will start the blinking red LED.
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5.7.2

Repair tips

Phenomenon

Possible Cause

Repair-tip

No picture, no LED.

Standby Supply defective.

Measure circuitry (see diagram A2). Start at testpoint P16.
Regardless the mode of the set, this voltage should always be available.

No picture, red LED
(high intensity)
despite expectation
the set should be ‘on’
(this looks like

Standby).

There are 2 protections that are
not ‘seen’ by processor, that
force set in "Standby’-mode,
namely 'NO-VFB-prot’ (= no

o, [ PP TIULY
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'BRIDGE_PROT (safety error).

If protection is activated by ‘NO_VFB-prot’, this can be measured with a
scope on service test point F10 (diagram A4). Before this protection is
activated, a few seconds a horizontal white line is visible.

The '‘BRIDGE_PROT' error may never occur. Is implemented due to legal
requirements. Flash protection error {15) will be generated in both cases
after 5 restart attempts. Visible via blinking LED procedure. NO_VFB-prot
can be determinated by white line.

No picture, red LED
blinking (3 Hz).

Set is in protection due to
various causes. For error codes
see error-code list.

You have no picture, so:

- or you read out error buffer via ComPair

- or you read out blinking LED information via ‘diagnose’ x dealer remote
- or you read out blinking LED sequence via <default>-button dealer
remote

- or you read out blinking LED sequence via service default mode entered
via RC-command 062596 + 'menu’

When error is known, check circuitry related to supply-voltage and FC-
communication.

No picture, red LED
blinking code 6,6,6
or1,1,1

No communication on FC-bus or
NVM-I’C-bus to processor. Set
is in protection-mode

As processor cannot communicate with one of the 2 busses it
spontaneously starts blinking. Measure dependent of the error on the fc-
bus which device is loading the bus.

This protection can be overruled via SDM-entry on SSB or via stepwise

start-up mode step ‘MainPowerOn’.

No picture, no sound,

set ig mnl{lnn audible

QAREne

squeaking sound

Supply could be in hiccup-mode

which can be heard via supply-

transformer squeaking

This could be caused by:

- Short-circuited Vear {cg_used bv short circuited line transistor 7491\ or
- Short-circuited sound-winding (ampllfler is short-circuiting 28 V) or

- Short-circuited D6514 (due to a toc high Vgar).

Delete excessive load to see where failure is caused by or check feed

back circuit. See repair-tip main power supply (supply needs a minimal

load).

No picture, no sound,
LED works fine

Supply does not work correctly

If e.g. Vear is only about 90 V, regulator-IC 7506 could be damaged.

No RC5-reception.
Red LED does not

echo RC-commands.

Processor-circuitry or RC-
receiver is wrong.

In case set reacts on local keyboard operation, error must be found in the
IR-receiver circuitry (diagram E).

Relay-activation
(degaussing) not
audible when switch
set ‘on’ from ‘off’.

Processor not working correctly.

Check RESET-circuitry on diagram B5. When switching on the set all i/o-
pins of processor should become high for a moment, 0 also the degauss-
input signal.

No sound, but picture.

Measure P7 on diagram A1.
Possible sound-amplifier is
broken (but not short-circuited),
or sound-enable line is high (see
diagram A5).

Further the audio-signal path
must be measured (HIP, MSP,
switch-IC’s, ampilifier).

Measure and repair. With ComPair there is a beep-test that can determine
where the signal stops (use loudspeakers, headphone).

No sound at
headphone output.

Discrete amplifiers or supply to it
could be damaged.

Measure A12, A13, A14, A15 and supply-line on diagram A6.

Picture is rotated.

Rotation-circuitry or supply to it
could be damaged.

Measure test points F3, R1, R2 on diagram A4.

No picture.

Check functionality and cabling
Tuner to SSB.

Notice cable 0946.

Picture looks like
cushion, further O.K.

Or NVM-content is overwritten or
E/W-MOSFET is short-circuited

First check in Service Alignment Mode, whether geometry can be restored.
If not check testpoint L4 and diagram A3, or measure with an chm-meter
whether TS7480 is defective.

Very white picture,
with flyback lines
visible

180 V is missing on CRT-panel

Probabiy R3468 on LSP (diagram A3) is interrupted, or bad connection
plug 0324 to 0224 (CRT-panel).

Un-sharp picture

Focus could be mis-aligned or
SCAVEM-circuitry does not work
correctly

Align focus-potmeter of Line Transformer; check SCAVEM-circuitry on
CRT-panel [F].

Un-synced picture

Sync is derived in HIP-IC from
X-tals 1305 and/or 1308

Maybe a X-tal is making bad contact.

Picture distorted.

Check video-path, service
default mode.

Investigate whether there exist an error code in the error buffer.

in case there is an error code, check C-bus and/or suppiy-iines (see
overview supply-lines).

Measure and check signal path Tuner, HIP, PICNIC, HOP, RGB-amplifier.
In case it is a geometry-issue, check Frame-circuitry, alignments or
possible corrupted NVM (7011)

No menu, OSD.

Probably processor is defective.

Measure test points C7, C8, C9, C10 on diagram B5. C196532156-037.6ps
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Schematcs and PWE's
7. Schematics and PWB’s
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Schematics and PWB'’s

LSP (copper side overview)
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3027 E2
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3028 D8
3030 E8
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3071 A2
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3075 C1
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077 G2
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3079 A4
3080 B2
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3090 B3
3091 B4
3092 D4
4002 D8
4003 F1
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4005 B3
4006 E4
6001 E2
6003 E3
7001 Ad
7002 G111
7003 H12
7004 H13
7005 F12
7006 A9
7007 F9
7008 E1
7009 D3
7010 B3
7011 G2
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8.6

8.6.1

8.6.2

Option menu
Introduction:

The microprocessor communicates with a large number of I°C-
IC's in the set. To ensure good communication and make digital
diagnosis possible, the microprocessor has to know which IC's

All options codes can be manipulated using both the option
numbers and/or the Option menu.

All hardware related options are incorporated under the
heading 'Options' of the 'Alignments' sub-menu of the 'Service
Alignment Mode'. All software related options that are
incorporated under the heading 'Dealer Options' of the 'Service
Alignment Mode", can also be reached directly via the

'‘DEALER' button of the DST.

hawun 4a ho addracan, A Tha nracanna nf ananifin I0a Ar
ndve 10 UE aUUIesSSE4a. 118 PIresaiite Ui Spolinv v o U1

functions is made known by means of the option codes.

Options in the Service Alignment Mode

Menu-item Subjects Options Physically in the set
Dual screen/PIP Aux type | Yes Dual Screen / PIP medule present
No Dual Screen / PIP module not present
TeletexVEPG TXT Yes Teletext present
No Teletext not present
NextView present Yes NextView set
No NextView not set
NextView type Flashram Flash-RAM present
No Flashram Flash-RAM present
Communication Easylink Plus Yes Easylink Plys set
No Easylink Plus not set
Picture Tube CRT Type 4:3 4:3 picture tube
16:9 16:9 picture tube
Picture Rotation Yes Frame rotation circuitry present (diagram A4)
No Frame rotation circuitry not present
Dynamic focus Yes Dynamic focus picture tube preseiit
No Dynamic focus picture tube not present
Dooming prevent Off
4:3
SF 16:9
RF 16:9
Video repro Featurebox type Eco PROZONIC not present
Prozonic PROZONIC present
Field memories 2
3
Lightsensor Yes Lightsensor present
No Lightsensor not present
PALplus Yes PALplus module present
No PALplus module not present
Combfilter Yes Not valid for Europe
No
Picture improvement Yes
No
Picnic Yes PICNIC present
No PICNIC not present
Picnic AGC Yes In normal operation: Yes
No During ‘Drive’ alignments: No
Signalling bits Yes
No
Source Selection | External 3 | Yes 3rd EURO connector present
No No 3rd EURO connector present
External 4 Yes 4th EURO connector present
No No 4th EURO connector present
Audio Repro Dolby None
Pro Logic
Rear speakers Corded Passive surroundbox present
Virtual
Cordless Active surroundbox present
Acoustic system FL7 Applicable for sets with subwoofer
FL8 Applicable for sets without subwoofer
FL9 Monitor Monitor look (only tweeters at both sides)
FL9 DAS FL9 with full range speakers at both sides
MSP type MSP3411
MSPa415
MSP3451
AVL enable On
Off
Miscellaneous Heatsink Present Yes Heatsink present on CRT/SCAVEM panel (diagram F)
No Heatsink not present on CRT/SCAVEM panel (diagram F)
Tuner type Uv1316
TEDE9

CL96532156_038.eps

210100
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8.6.3 Dealer Options in the Service Alignment Mode

* After the option(s) have been changed, they must be
stored via the 'STORE' command.

* The new option is only active after the TV is switched off
and then back on again using the mains switch (the
EAROM is then read out again).

8.6.4 Option number

In case the EAROM has to be replaced, all the options will also
require resetting. To be certain that the factory settings are
reproduced exactly, both option numbers have to be set. These
numbers can be found on a sticker on the picture tube.

Exampie: Option number 28PT7306/12 could be:

04929 04418 04417 00016

08195 00001 00GO0 00000

The first line indicates the hardware options 1 to 4, second line
is reserved for the software options.

Every 5-digit number represents 16 bits (so maximum number
can be 65536 if all options are set).

Bit HW1 HW?2 HW3 HW4 SW1 SW2 SW3 SW4
(?] FBX (1) EXT3 MSP (8) | Auto TV cTl
1 FBX (1) | DobyPL [ EXT4 MSP (8) | Auto Store
@ mode (10)
2 FBX (1) | Virtual China IF | Auto Store
@ rear spkrs moda (10)
3 Combfilter [ Cordiess Tuner (9)
8) rear spkrs
4 PAL-Plus | Dolby Dual T Picture SLDP (13)
{16) Digital | Screen (6) mute
5 Field mem. Dual | ChinaTXT| Demo SLDP (13)
(32 2 Screen (6)
[ Light | Cabinet (4)] TXT-EPG- Virgin AVL
64y sensor DS
7 LTP | Cabinet (4)] Aux-
(128) haadphona
PICNIC P50 Aspect
(256) Ratio (7)
J PICNIC- Titt
(512) AGC
10 DAF
(1024)
17 LNA (3)
(2048)
2" WSS EPG Heatsink TXT pref.
(4096) (11)
13 Time EPGtype | Home T
(5122! constant 5) Cinema region (12)
(16384)
15
(32768)

CL86532156_039.0ps.
210100

All bits can be set 'On’ (= 1) when the option is availabie or 'Off'

(= 0) when it is not, except for:

(1) 0 = Eco, 1 = PROZONIC, 4 = Eco-DNR.

(2) 0 = 2 Field memories, 32 = 3 Field memories.

(3) 0 = Normal, 8192 = Fast.

(4)0=FL7,64 =FL8, 128 = FL9.

(5) 0 = Type 2, 8192 = Type 2C3.

(6) 0 = None, 16 = PIP, 32 = Dual Screen.

(7) 0=4:3, 256 = 16:9.

(8) 0 = MSP3415, 1 = MSP3451, 2 = MSP3411.

(9) 0 = Philips, 8 = Alps.

(10) 0 = None, 2 = PDC/VPS, 4 = TXT-Page, 6 = PDC/VPS/
TXT-Page.

(11) 0=TOP, 4096 = FLOF.

(12) 0 = East, 8192 = West.

(13) 0= Off, 16 = 4:3, 32 = SF16:9, 48 = RF16:9.
When all the correct options are set, the sum of the decimal
value (between brackets in 1st column) of each column will

give the option number.
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9. Circuit descriptions and abbreviation list

9.1 Circuit descriptions

The following circuits are described:
Introduction

Block diagrams

Power supply

Control

Tuner & IF

Video: High-end Input Processor
Video: Feature box

Video: High-end Output Processor
Synchronisation

10. Horizontal deflection

11. Vertical deflection

i2. Audio

13. Teletext / NexTView

14. CRT / SCAVEM / Rotation

15. Software related features

CoeNOO RN~

9.1.1 Introduction

The EM2E Europe is a lower specified MG-chassis. EM stands
for Eco-MG, 2 for the used processor (1 = Painter, 2 = OTC)
and E stands for Europe. This will be, at the moment of launch,
the cheapest reaiised 100 Hz set.

The architecture consist of a conventional large signal panel
{LSP) and a small signal board (SSB) moduie, placed into a so
called SIMM-connector (Standard Interface, 80 pins).

The L 8P ig built up very conventional, with hnrril\r any surface

is buil ry conver face
mounted components on the copper S|de Difference with the
MG-chassis is that the EM2E LSP has a very large 'hot' part,

including the deflection coil.

The SSB is a high tech module (2 sides reflow technology, full
SMC) with very high component density and complete
shielding for EMC-reasons. Despite this, it is designed in such
a way, that repair on component level will be possible. To
achieve this, attention has been paid to:

* The position of service test lands (Tuner side).

* Accessibility (Tuner side).

¢ Clearance around surface mounted IC's (for replacing).

« Diagnostics & Fault Finding via ComPair.

Due to the low amount of cabling etc., expectation is that the
FCR will be low.

Attention: During the first 4 to 6 months of production, the
EMZE set-sofiware wiil be integrated into a fiash-RAM on the
SSB. After that period, a mask-ROM will be used. Which IC is
used is not of interest for service, but for both solutions it means
that Service Workshops must be equipped with dedicated
(de)solder equipment for exchanging these IC's.

In case flash-RAM or mask-ROM has to be replaced in the

field, dealer will receive always an up-to-date flash-RAM.

Warning: Be aware that half of the LSP-circuitry is 'hot’,

|nclud|ng the deflection coil.

Protection: The start-up behaviour of the EM2E is different then
that of the MG-chassis, meaning that there does not exist a
situation as in the MG where we have 'supply ON / deflection
circuit OFF'.

This means that isolating failures in the EM2E must be done in
a different way. See Chapter 5 of this manual.
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B N

To apply this on the EM2E (diagram A2): replace Switch 'S' by
FET TS7102, coil L by L5101, diode D by D6107//D6111 and C
by C2104.

Time interval t0 - t1:

After switching on the set, the gate of MOSFET TS7102 will be
high (max. 15 V due to zenerdiode D6105). This will drive the
FET into saturation (Upg = 0 V). The DC-voltage Upang will be
transposed across the primary winding of L5101 (3, 5) resulting
in a linear increasing current through this coil.

The voltage across the co-coupled coil (1, 2) is also positive
and will keep the FET into conductivity via C2101, R3103,
R3102 and R3117 for some time. The slope of the primary
current is determined by the self-induction of the coil and on the
magnitude of the supply voltage (+375 V).

The maximum current is determined by the time the FET stays
into conductance (t0 - t1). This time is directly determined by
the voltage across R3108//R3118. This voltage is a measure of
the current and if it exceeds 1.4 V, TS7101 will be driven into
conductivity and consequentiy connect the gate of TS7102 to
earth; the FET will block. The current will be: 1.4 V / (15//4.7
ohm)=0.39 A,

The voltage across the secondary winding (8,9) will be
negative, diodes D6111 and D6107 will block.

Time intervai t1 - t2:

The sudden current interruption in the primary coil, will induce
a counter-e.m.f. that wants to maintain the current. The voltage
on the drain of the FET willincrease. The secoadary‘ voltage o,
9) will become positive and will charge C2104 via D6107 and
D6111. All energy that was stored in L5101 during t0 - t1 will be
transferred into the load. Due to the transformer principle, a
voltage will now be induced in the primary winding (3, 5) and
the co-coupled winding (1, 2). This voltage will be: N * Ugge (N
= winding ratio).
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Figure 9-4

The voltage across the co-coupled coil will be negative,
keeping the FET blocked.

Time t2:

At 12, the current through the secondary coil will be reduced to
zero, as C2104 is no longer charged. As a consequence, the
voltages will decay and will change polarity. The gate of the
FET will be again made positive, is driven into conductivity and
the cycle starts again.

Feedback, stabilisation:

The Standby Power Supply always oscillates at maximum
power, the only limiting factor is the maximum primary current
which has been pre-set with R3108//3118.

Uourt is determined by R3114, R3124 and zenerdiode D6122.
If the voltage across R3114 exceeds the threshold voltage of
the diode of the optocoupler 7104 (£1 V) or, in other words,
Uoyr exceeds 5.2 V, the transistor of the optocoupler will
conduct.

Transistor TS7100 wiil be driven and a negative voitage will be
transposed to the emitter of TS7101. When TS7101 conducts,

the gate of the FET is at earth potential foreing the cscillator

stop. Due to the load, the secondary voltage Ugyt will
decrease. At a certain voltage, optocoupler TS7103/04 will
block and the oscillator will start again.

Since there are no capacitors and there is a high amplification-
factor in the feedback circuit, the feedback is ultra-fast. This is
why the ripple on UgT is minimal. The negative supply voltage
{-20 V) used in the feedback circuit originates from the co-
coupling coil and is rectified through D6103.

Stabilisation is not effected through duty-cycle control but
through burst-mode of TS7100.

Burst-mode is load dependent. If the power supply is less
loaded, the secondary voltage will have the tendency to
increase more rapidly. If the load on the power supply



increases, then the oscillator stops less often, right up to the

moment that the oscillator is operating continuously: maximum

e osciatQris gperall Uous

load. If the power supply is now Ioaded even more, the output
voltage will decay. The maximum load is determined by the
maximum primary current set by R3108//3118.

Protection:

If the optocoupler would fail, the secondary voltage will
increase. This would have disastrous consequences since
many IC's (e.g. OTC, flash-RAM, DRAM) are fed with this 5.2
V. In other words, very expensive repairs wouid be required.
We already know that the negative supply is directly dependent
upon the secondary 5.2 V, as a consequence of which the
negative supply will increase proportionally as the secondary
voltage increases.

If the negative supply in the mean time reaches -30 V, D6106
will start to zener and as a consequence TS7101 will start
conducting. Basically, D6106 will take over the stabilisation
task of the optocoupler, however, with a considerable spread:
from -20 V to -30 V is a 50 % increase, thus Ugy will increase
from52Vtomax. 7.5 V.

Main supply (diagram A1)

Some important notes on beforehand:
e Vgar is not isolated from the mains supply ('hot').
* Vgt is alignment free.

a
28 V for the audio part and is based on the so-cailed 'down

converter' principle.
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+  After closing switch 'S', the linear in time increasing current
It, , will charge capacitor C.

* Opening switch 'S' will generate a counter-e.m.f. in coil L,
trying to maintain current I+. This is possible via diode D
(this diode is also called 'freewheel diode'). So after
opening 'S', the magnetic energy stored in coil L will be
transferred to electrostatic energy in capacitor C. The Vy
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will only supply current during the time that 'S' is closed
while a constant current is flowing through R, .

*  Vgatis directly proportional with Vy and the time that 'S'is

closed and reverse proportional with period time 'T'. So by
changing the duty cycle, it will be possible to control Vgay.
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At start-up of the main supply, C2515 can be assumed as being
a shortcircuit. Uag will be 15 V (R3513, D8510) and Ugg of the
FET will be +5.4 V (voltage division over R3512 and R3518).
The FET will be driven into saturation (same as closing switch
'S"). The drain-current will increase linear in time. With other
words, resistors R3513 and R3518 will start the oscillator.

The voltage across the co-coupled coil (4, 5) is also positive

and will keep the FET into conductivity.

The drain-current will also flow through R3514//R3515. The
voltage on the base of TS7502 will be +0.8 V due to the
stabilisation circuit (which is explained further). At increasing
current, the emitter-voltage of TS7502 will get more negative.
When this voitage reaches -0.7 V, TS7502 wiii be driven into
conductivity and consequently connect the gate of TS7504 to

- 1" P P P N~ TN aTa T aTa T | =~
earth; the FET will block (same as opening switch 'S'). The

maximum drain-current is: 0.7 V / (R3514//R3515) = 1.4 A.
The voltage polarities on L5506 will invert, keeping the gate of
TS7504 negative via the co-coupled coil (4, 5). The voltage on
the secondary winding of L6506 (7, 8) will be positive,
generating the +28 V audio supply voltage via D6507 and
C2512.

The sudden current interruption in the primary coil, will induce
a counter-e.m.f. that wants to maintain the current via the
‘freewheel’ diode D6508. This current is linear decreasing in
time and as it is also flowing through R3414//R3415, TS7502
will be blocked after a certain time period. The gate of the FET
will be again made positive, is driven into conductivity and the
cycle starts again.

Stabilisation of Vgat:

Tha ogutnut voltane V. .+ will he determined by: V

P VMRpML VWYY YBAI o AR >y
TON/ (TON + TOFF) V|N * duty-cycle.

To stabilise the output voltage, a feedback loop is
implemented, which will reduce Toy When Vgt increases and
vice versa.

Via a voltage divider, excisting of (1 %) resistors R3507, R3510
and R3527, a voltage of 2.5 V (when Vgar = 141 V) is fed to the
input of precision shunt regulator 7506. This regulator will
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conduct, a current will flow through R3524 and TS7505 will be
driven into conductivity. The base of TS7502 will now be set at
a certain positive voltage. As this transistor switches the FET
TS7504 on and off, this circuit can determine the dutycycle.
E. -g. when the load increases, VBAT will decrease. As a
consequence, the input-voltage of regulator 7506 will
decrease, resulting in a lower current. Through that the emitter-
base voltage of TS7505 will diminish.

The current through R3504 will decline, changing the base-
voltage of TS7502 and through that the Ty (will increase) of
the FET. The output voltage Vgar will rise.

If the load continues to increase, the regulator will block at a
certain moment, the coliector-current of TS7505 will now be
zero. If there flows no current t ’lhmnnh R3504, TH.. will now he
maximum (Iyax = 1.4 A). This is the point where VBAT will be
below 141 V, and at further increasing load will be switched off
(The voltage across the co-coupled coil (4, 5) will decrease due
to the increasing load. Therefore the voltage on the gate of
TS87504 comes below the threshold voltage. The supply
switches off and an audible hiccuping can be heard).

On the other hand when the load decreases, Vgar will rise. As
a consequence, the input-voltage of 7506 will also rise resulting
in a higher current. The current through R3504 will rise,
changing the base-voltage of TS7502 and through thatthe Tgy
(will decrease) of the FET. The output voltage Vgt Will be
reduced.

If, for instance, Vy will decrease (e.g. Uyans is 180 V is.o.
240 V), the slope of the drain-current will be flattened, through
which the FET will be longer into conductance, keeping Voyt
constant.

If, for any reason, the stabilisation circuit might fail, the output

voitage Vgat can never exceed 200 V (via D6514). D6514 will
form a shortcircuit, Vgat will drop and the set will switch off (this

will result in an audible hicocuning of the sunni
esun T QUCIDIS NICCUPING COF TnNe SUppiy;.

Setto 'STANDBY" (via RC):

When the set is switched to 'STANDBY" via the Remote
Control, the Main supply will be switched off.

This is done by the circuit around TS7529 (see diagram A1):
During 'ON'-state the Main supply is fed with line pulses viathe

QTANMNDV Al amne
STANDBY line. IIIUy are rectified and smoothed via D651 I

D6516 and C2530 and fed to TS7529. Because they are less
than -20 V, this transistor will be blocked.

When these pulses are stopped (STANDBY), TS7529 will be
saturated and TS7502 will be switched off. This will switch off
the Main supply.

Setto 'ON' (via 'STANDBY'):

Atthe moment the set is switched 'ON’, the HOP is not working
{as much as possible iC's are made voltageless during
'STANDBY ). Therefore it is impossible that the STANDBY line
carries line-pulses, so the main supply cannot start up. This
problem is solved via the 'low power start-up' possibility of the
HOP.

Via pin 22, the HOP receives, via the STANDBY_INFO line
from the OTC, a voltage of 5.2 V coming from the Standby
supply. The result will be that the HOP will generate pulses with
a nominal Topr and Ty growing from 0 to 30 % of the nominal
value.

This signal is unchanged until the Main supply is switched 'ON'
and the HOP the correct I2C-command POR-bit) has received.

Guarding circuit:

The negative pulses on the secondary winding of L5506 are
rectified by D6520 and smoothed by C2535. The resulting
negative DC-voltage will keep TS7510 blocked, even as
TS7511.

| Em2e J o §GB81 |

When something happens in the Main supply through which
these pulses will decrease, the DC-voltage will increase.
TS7510 starts to conduct, even as TS7511. Via R3541 and
D6522 this situation will be maintained (thyristor principle). The
collector of TS7511 drives via R3538 a positive pulse back to

Nt STANDBY{POR)). Th HT
the OTC \Hallleu SITANUDT\rUNjj. i Ne CTC will now switch

off the Main supply via the STANDBY_INFO signal.

Ss8

There are 5 different voltages located on the SSB: +33 V, +11D
V,+8V,+5.2Vand+5V.

+5.2 V is the Standby voltage, it should always be present. The
8V is derived from the 11D V with stabiliser 7906. The 11D
voltage is only present when the line-drive pulses start the

Aot b s
GeneCuon.

The 8 V is used to switch the +5.2 V with transistor 7905 to
supply the +5 V.
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Control (diagram B5)
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Figure 9-7

orTc

The SAA5801 (iG7001) is calied the OTC (OSD, TXT and

Control). In this IC, the microprocessor and the TXT-decoder

(level 2.5) are integrated.

Some of its functions are:

* Setcontrol.

¢ TXT/OSD acquisition.

« RGB-outputs to the HOP

« Menu blending; for biending ihe contrast is software
controlled.

+  1O-ports for 12C, RC5, LED, and service modes.

¢ Error code generation.

The software for EM2E can be 2 MB (Megabyte).

For TXT-data 1000 pages can be stored in IC7007. Thisis a
DRAM of 4 Mbit and this IC is also used to store data of a
working set.

The Non Volatile Memory IC7011 is a 4 kB version
M24C32W6.

All ICs in this part are supplied with 3V3. For this voltage a 3v3
stabiliser is used (IC7005).

When the 3.3 V is available, a POR is generated with TS7003/
7004 to wake up the OTC. During the reset all /O pins are high.
When a POR is generated the TV-set is in Standby mode.
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Via pins 105 and 106 the 8 V and the 5V are sensed. If one of
them is not present, the Main supply is switched off (set in
protection and the red LED will blink at 3 Hz). The OTC will
generate an error code to indicate what was wrong.

The horizontal (HD100) and vertical (VSYNC) sync pulses are
also fed to the OTC for stable OSD and TXT.

The RGB-outputs (77/78/79) together with fading (pin 80) are
fed to the HOP. The fading pin has a double function: it is used
for making a transparent menu and as fast-blanking signal for
TXT.

PC-busses

In the EM2E-chassis with OTC-processor there are two 1’c-

busses used:

«  Slow (max. 100 kHz) hardware I?C-bus (called I)C1), used
for all IC communication.

« Separate short bus (called 12C3) fo

AR A A o mbn AAEE

or the Non Volatile
Memory (NVM) to avoid data corrupti

ian
tOn.

NVM

The Non Volatile Memory contains all set related data that must
be kept permanently, such as:

» Software identification.

e Operational hours.

« Error-codes.

« Option codes.

. All facior'y' aiignulel {s.

« Last Status items for the customer + a complete factory

recall.
¢ Txt featuring (keeping habit watch data).
* EPG data.

Tuner & IF (diagram A7 & B2)

The tuner UV1316 is I2C-controlled and is capable of receiving
off-air, S- (cabie) and Hyperband channeis:

s Low 44 - 156 MHz
¢ Mid 156 - 441 MHz
¢ High 141 - 865 MHz

The tuning is done via 12C. The reference voltage on pin 9 is 33
V. This voltage is derived from the 180 V (from the LOT)viaa
resistor of 120 k< and a zenerdiode. The OTC together with the
HIP control the tuning procedure. There is also automatic

switching for the different video systems.

The IF-filter is integrated in a SAW (Surface Acoustic Wave)
filter. The type of this filter is depending of the standard(s) that
has to be received. Two SAW filters are used: One for filtering
picture-IF and the second-one for sound- IF. An extra filter
(5403), tuned at 40.4 MHz, is necessary for L/L' sets with 6.5

RAL lm et i A b A
MHz sound to suppress the neighbour channel,

The output of the tuner is controlled via an IF-amplifier with
AGC-control. This is a voltage feedback from pin 62 of the HIP
to pin 1 of the tuner. AGC take-over point is adjusted via the
service alignment mode 'Tuner AGC'. ii there is too much noise
in the picture, then it could be that the AGC setting is wrong.
The AGC-setting could also be mis-aligned if the picture
deforms with perfect signal. The IF-amplifier amplifies too
much.

The video IF-signal is fed to pins 2/3 of the PLL-controlled IF-
demodulator. The voltage controlled oscillator of the PLL is
adjusted via the service menu ‘IF AFC'. If the alignment is
correct then the displayed frequency in the installation menu is
the same as the applied frequency from a generator. The
external coil L5408 connected between pins 7/8 is used as
reference. The demodulated IF-video signal is available at pin
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10 of the HIP. In this video signal there is a rest of sound
carrier, which is filtered by the sound trap 1407.

Then the signal is again fed to the HIP on pin 12 where the
group delay can be corrected, dependent on the standard that
is received. On pin 13 the CVBS-signal becomes available
which is used for further processing in the television. Via
TS7322 the signal is supplied to EXT1 and back into the HIP
on pin 14 to the source/record selection.

To realise quasi split sound the IF-signal is fed to the HIP on
pin 63/64 via SAW-filter 1405. The FM (or AM for L-norm) -
modulated signal is available on pin 5 and is fed to the audio
demodulator MSP34xx.

Video: High-end Input Processor (HIP, diagram B2))

In the EM2E the TDA932xH input processor is used, which
contains the foliowing functions:
¢ |F demodulation.

- Groun dalav corraction
Group Geay CorrecCuln.

¢ AFC signal generation, used to track drifting transmitters.
e Sound carrier re-generation (SiF).

* AM demodulation.

¢ Sync acquisition, delivering HA and VA,
*  Switching off IF-filtering.

1P has various i IIIPULB

Full matrix switch with:

— 2CVBSinputs

— 2 Y/C (or additional CVBS) inputs
— 1 CVBS front end input

s Two RGB inputs and 2 status-inputs

Outputs: Three separate switchable outputs can be used:

¢ 1 YUV-output is fed to the PICNIC
s 2 CVBS outputs: One for Teletext Dual Screen and the

other for output to EXT2 to have WYSIWYR (What you see
is what you record)

1/0-switching: The external signals are fed directly to the /O
part of the HIP with status from pin 8 of SCART. On the HIP
there are two status inputs available (pins 15, 17) with two

voltage levels:
¢ 43 >22V
¢ 169 ->55V

The input signals from the Front I/O are fed to the HIP and front
detection is also fed to the OTC.

EXT1 is full SCART: thus CVBS and RGB. The RGB-selection
is done in the HIP.

EXT2 is meant for VCR and has therefore some additional
signals in relation to EXT1 but no RGB. EXT2 has also the
possibility for Y/C_in and Easylink-Plus (P50). Y_in is with pin
20 and Chroma in with pin 15, Easylink is handled via pin 10
of the SCART and this is a bi-directional communication.

atchmg

¢ One touch text

s PIP
* Pre-set download
*  WYSIWYR

¢ Automatic Standby

With l:neulnnI( Plug is added:

. Country and language installation
¢ System Standby

* Intelligent set top box features

* NexTView download

¢ Timer record control

* VCR control feature

_Evee o Josss

Video processing

The sandcastie-pulse of the HIP will not be used for
synchronisation, The HOP will generate synchronisation signal
derived from the feature box (PICNIC) signals. If a VCR is
connected, there is also an automatic correction for
Macrovision. This is active for the external sources and the pre-
sets 0, 90-99.

The HIP itself (no external voltage) controls the Y/C switch in
me III' .

The chrominance decoder in the HIP is full multistandard: PAL/
SECAM/NTSC.

Two different crystals can be connected to the pins 54 & 57
without any alignment. The crystals are also used as a
reference for the synchronisation. A digital control circuit that is
locked to the reference signal of the colour decoder determines
the start-up of the sync. This Cl‘yS‘Lal may Ullly be FeﬁlaCEU uy
the original one. If just a crystal is taken, the internal
capacitance will be different and the effect will be that there is
no colour.

In the HIP a sync separation has been integrated; the HIP
delivers the HA and VA 50Hz/60Hz to the PICNIC. On pin 59
there is the 1fH sandcastle but this is not connected to any
circuit and only used internally for the colour demodulator. The
2fH-sandcastle signal is generated by the HOP.

Video: Feature box (PICNIC, diagram B3))

Introduction

The basic function of the Feature box (FBX6) is picture
improvement, and depending on the version, several scan
conversion methods can be applied. The PICNIC (SAA4978H)
is the central key component.

In the EM2E-chassis the featurebox is integrated on the SSB.
The PICNIC is used for the 100Hz conversion. In the PICNIC
the following functions are present:

¢ The ADC.

* The DAC.

* The 100 Hz conversion.

* The Panorama mode.

* The noise limiter (DNR).

* The contrast improvement.

All these functions are integrated in one IC: SAA4978H, 160
pins QFP

ADC/DAC

Analogue to Digital conversion is done with three identical 9-bit
ADC's.

Digital to Analogue conversion uses three identical 10-bit
DAC's.

In the PICNIC there are three 9 bits ADCs present for Y,U,V.
For digitising the Y (luminance) 9 bits are used, to realise a
more detailed picture. The 9 bits are only internally used. Via
dithering the 9 bits are reduced to 8 bits and that data is stored
into the memory. The data in the memory is fed back to the
PICNIC and via undithering the data is again reproduced 9 bits
for processing.

U/V (colour difference signals) is aiso sampled with 9 bits.
These two 9 bit data streams are multiplexed to 4 bits data

atranma Thia radiintinn aan ha allaund aa tha narnantinn far
streams. This reduction can be allowed, as the perception for

colours by the human eye is less sensitive as for luminance.

100 Hz conversion

The main task of the PICNIC is the conversion from 50Hz to
100Hz for YUV and HV-sync. In order to remove 'large area
flicker' (especially visible in a white picture), the field-rate of the
video is doubied by the FBX6. A 50/60 Hz frame frequency is
converted to 100/120 Hz. Also the line frequency (16 kHz) is

doubled (32 kHz). Basically, when the video input contains

fields A, B etc..., the conversion provides an AABB sequence
on the display. The actual conversion is done in the first Field
Memory by reading it twice at double speed, while writing it
once.
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Figure 9-8

To the PICNIC external IC's are connected dependent of the
features.
If EM2E has only 100Hz then only one memory-IC is used to

store one frame.

For sets with Digital Scan the PROZONIC (IC7708,

SAA4990H) has been added with two memory-ICs (IC7714/

7715). It is an abbreviation for PROgressive scan Zoom and

Noise reduction IC.

When applying this, the 2nd Field Memory has to be installed.

The following functions are available:

* Line flicker reduction (Digital Scan): this is a feature to
reduce the 25 Hz interlace line flicker.

* Dynamic Noise Reduction: noise affected signais can be
improved by combining the pixel values of the current and
past video fields. This is however only possible in areas
without movement.

* Variable Vertical Sample Rate Conversion

*  Synchronous No Parity Eight bit Reception an
Transmission interface (SNERT-bus)

Depending on the chassis model, the FBX6 can have the

following specification:

Featurebox 6 diversity

E Chipset

EMG 1fH

EMG 2fH 1 Memory

EMG 2fH DNR 1 Memory incl. DNR

EMG 2fH Dig. Scan PROZONIC + 2 Memories

Dual Screen compression

The PICNIC can provide horizontal video compression up to 50
%. The compress mode can be used to dispiay dual screens for
instance with Teletext (only for widescreen sets).

Panorama

To fit 4:3 pictures into a 16:9 display, a panoramic horizontal
distortion can be applied to make a screen-fitting picture
without having black sidebars or lost video.

9.1.8

The centre horizontal gain is programmable and the side gain
is automatically adapted to make a screen-fit.

Automatic Aspect Ratio Adaptation (AARA)

This feature uses data from the 'black bar detection circuit' to
adapt the vertical and horizontal amplitude to an aspect ratio
belonging to the display without showing the black bars.

CcTi

At CVBS video signals, the bandwidth of colour signals is
limited to 1/4 of the luminance bandwidth. Transients between
areas of different colours are therefore not very sharp. The
PICNIC can steepen these transients artificially with a time
manipulation algorithm.

Dynamic Contrast

To make the contrast (biack/white) range wider, Phiiips has
invented Dynamic Contrast. It uses the digital memory used in
100 Hz sets. it measures every A-field (25x/s) and digitally
analyses where on the greyscale most of the image is located.

If it's a relatively dark image, the lighter part of that image is

stretched towards white, so that more contrast will become
visible in that picture. If it's a relatively light image, the darker
part of that image is stretched towards black, so that these
darker parts will have more contrast. When the image is in the
middle of the greyscale, both dark and light parts are stretched.

Video: High-end Output Processor (HOP, diagram B4)

General

In the HOP (High-end Output Processor, TDA9330) the video
processor and digital deflection processor are integrated. The
main functions of the HOP are:

* Video control (contrast, brightness, saturation, etc.).

* 2nd RGB interface for OSD/TXT.

s Peak White Limiting.

s  Cut-off control and White Drive (RGB outputs).

o~ el
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The YUV-signals from the PICNIC are fed to the HOP. In the
HOP, the video and geometry control parts are integrated. Also
the RGB-signals from TXT/OSD are inserted via the HOP. This
IC has alt functions from a video processor and geometry
control (like the DDP in MD2). The geometry part delivers the
H-drive, EW-drive and also a drive signal for rotation. The
internal V-drive circuit of the HOP is not used (is explained
further on).

Video Control
After conversion to RGB again, the signals can be controlied
for Saturation, Contrast and Brightness.

2nd RGB interface for OSD/TXT
On pins 35 - 38 the RGB and fast blanking from the OTC (OSD
and TXT) are inserted.

Peak White Limiting

On pin 43 there is a Peak White Limiting signal line (PWL). If
the beam current (EHT-info line) increases, then the EHT-info
voltage will decrease. PWL is controlled by average limiting via
R3343/C2333.

Switching the TV to Standby:

1. Vertical scan is completed.

2. Vertical flyback is completed (the horizontal output is gated
with the flyback pulse, so that the horizontal output
transistor cannot be switched on during the flyback pulse).

3. Slow stop of the horizontal output is started, by gradually
reducing the 'on’ time at the horizontal output from nominal
to zero (this will take 50 ms).
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4. Atthe same time the fixed beam current is forced via the
black current loop for 25 ms. This is done by setting the
RGB outputs to a maximum voltage of 5.6V.

In the EM2E a 'one-point’ cut-off control is used:

A current of 8 pA (for cut-off) is fed to pin 44 of the HOP. This
is done with a measurement puise during the frame fiyback.
During the 1st frame, 3 pulses are generated to adjust the cut-

off voltage at acurrent of 8 uA With this measurament the black
nveiage aia cur WOTS HALVY ieasurer Hine diack

level at the RGB-outputs is adjusted. So at start-up there is no
monitor pulse anymore. At start-up, the HOP measures the
pulses which come back via pin 44. The RGB-outputs have to
be between 1.5 V and 3.5 V. If one of the outputs is higher than
3.5 V orone of them lower then 1.5 V, the RGB-outputs will be
blanked.

Geometry control

All nnnmntnl controlis done via I2{‘ and the datais stored in the

NVM (IC7011) of the SSB.

Line drive (LINEDRIVE1).

Line drive is derived from an internal VCO of 13.75 MHz. As a
reference an external resonator is used (1301). The internal
VCO is locked with the HD100-pulse, which comes from the
PICNIC. The 'PHI-2' part in the HOP receives the HFB_X-

RAY_PROT (pin 13) to correct the phase of the line drive. The
EHT-info is ennnhnd to r\m 14 /nvm PHASE- (‘ﬁPR\ to

compensate picture breathlng dependmg on the beam current.

Service tip: This is not used at the moment, therefore EHT-
compensation in the service menu is put to zero.

Frame drive (FRAMEDRIVE+).

The VD100 signal from the PICNIC will be extended for 16.5
lines by the circuit around TS7309 and 7311. The resulting
signal (VDHOP) will drive TS7310. This will result in the
lns\fmmn'rm\ FRAMEDRIVE+ s emngl

Note: The Frame outputs (pins 1/2) of the HOP are not used!

East/West drive.

At pin 3 the E/W-drive is available. Pin 4 is a feedback input for
the EHT-info and is used to prevent pumping of the picture.
EHT varies also dependent of the beam current. For
widescreen without load this is 31.5 kV and with load (1.5 mA)
29.5kV.

Frame rotation (only for 16:9 sets):
For frame rotation a control voltage is used from pin 25 of the
HOP. This voltage can vary from 0.4 V till 4 V.

Guarding protections:

¢ Flash detection:

When a flash occurs, the EHT-info will become negative very

fast. Via D6303/D6304/R3316, TS7303 starts to conduct. This
makes pin 5 of HOP high. When pin 5 of HOP is high, then the
output (pin 8) is immediately stopped. If H-drive stops then also
pin 5 will be low again, which will reset the flash detection. A bit
(FLS) will be set in an output status register, so via the OTC it
can be seen when there was a flash. This FLS-bit will be reset
when the OTC has read that register.

* HFB protection:

If the HFB is not present then this detected via the HOP. The

OTC puts the TV into protection and reads a register in the

HOP. An error code will be generated.
Svnchronisation (diagram B3 & B4)

The HIP video processor provides vertical and horizontal sync
pulses VA and HA that are synchronised with the incoming
CVBS signal. These pulses are fed to the PICNIC where they
are doubled to be synchronous with the 100 Hz picture. The
outgoing pulses, VD100 and HD100 are fed to the HOP that

[ ewee Js Joses |

supplies the vertical and horizontal drive pulses and the 100 Hz
(2fH) sandcastle pulse.

The VD100 pulse from the PICNIC is only one line long.
Therefore this pulse is converted into a VDHOP signal by a 530
us monostable oscillator (extended by 16.5 lines). This signal
is on biock function ievel equai to VSYNC and FRAMEDRIVE+.
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When no CVBS is offered to the video processor, the VA and
HA pulses are switched off by the HIP, and the VD and HD
pulses are then generated by the PICNIC. This to assure a
stable OSD.
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9.1.10 Horizontal (line) deflection (diagram A3)
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The HOP (located on the SSB) generates the line-drive pulses
(LINEDRIVE1), which have a frequency of 31250 Hz (T = 32

us).

When the LINEDRIVE1 signal is high, TS7409 and TS7408 will
conduct. A constant DC voitage will be applied across L5410,
causing a linear increasing current through this coil. The
secondary voltage of L5410 has a negative polarity so that
TS7421 will block. When switching on the set, the current
through L5410 is supplied by the 5V2 Standby supply (via

D6407), and taken over by the +11D voilage (via D8408) of the
main supply.

When the LINEDRIVE1 signal becomes low, TS7409 and
TS$7408 will block. The voltage polarity across the primary
winding of L5410 will invert. The positive voltage on the
secondary winding will now drive TS7421 into conductivity.
Because of the storage time of the line transistor (TS7421),
L5410 cannot transfer its energy immediately to the secondary
side. This may result in high voltage peaks on the collector of
TS7409 and TS7408. To prevent that these peaks will damage
the transistors, a 'snubber circuit (C2414, C2412 and R3411)
will suppress them.

When the LINEDRIVE1 signal is high again, the above-
described sequence starts again. Circuit L5411 and R3409 will
increase the switch-off time of the line transistor.

6408
STANDBY SUPPLY +5V2 3409
6407
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< o, ;] 5411
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Figure 9-9
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The line stage will be started via the 'slow start' principle.
During start-up, the HOP generates line drive puises with a
small Ty and a high frequency (50 kHz); Topg will be constant

and Ty will be gradually increased until the duty-cycleis 50 %

(normal condition). The time interval from start to normal
condition takes about 150 ms. When switching off, the same
procedure is followed, but now in reverse order.

Operation of the line output stage
To explain the operation of the line output stage, we use the
following start conditions:

¢ (C2433is charged to max. 141 V (Vga7)
+ TS7421 is driven into conductivity.

-

[
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Figure 9-10
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Period t1 - t2

When TS87421 is driven into conductivity, the capacitor voltage
of 141 V, will be divided across bridgecoil L5422 and the
deflection coil (conn. 0317). Due to the chosen inductance
values, there will be 100 V across the deflection coil and 41 V
across L5422. The linear increasing current in the deflection
coil will result in a spot moving from the centre of the picture
tube to the right.

The voltage across L5422 will also charge C2421 (41 V - 0.7
V).

Period t2 - 13:

At the moment the LINEDRIVE signal becomes high, TS7421
will stop conducting. In the coils a voltage will be induced, trying
to maintain the current. The current through the line deflection
coils continues to flow through C2425 and C2421 and the
current through L5422 continues to flow through C2426 and
C2421. The energy stored in the iine defiection coii is passed
to C2425, and the energy of L5422 to C2426.

The resgonance-fraguancies of thege 2 | C-gircuits define the
1S FEStnance-irequencies O NesC £ LU -CIrCURS GeNint Ine

flyback time of the spot from the right side of the picture tube to
the left.

On average no current flows through C2421 and thus the
voltage across this capacitor remains constant.

,]: 2420

Figure 9-11

Period t3 - t4:

As for the period t2 - t3; but now the current flows in the
opposite direction, since the voltage across C2425 and C2426
is higher than the voltage across C2433 and C2421.

Period t4 - 15:

The coils want to maintain the negative current and will charge
the capacitors negative. Because of this, D6422 and D6423 will
conduct. The voltage is 100 V across the deflection coil and 41
V across L5422. As both diodes conduct, we may consider the
voltage to be constant. A linear current flows with the same
changing characteristics as in period t1 - t2. The spot now
moves from the extreme left of the picture tube to the centre.
Before the current becomes zero, and the spot is located in the
centre of the frame, TS7421 reverts back into conductivity. First
a short negative current will flow. The cycle starts again.

The linearity correction

A constant voltage across the horizontal deflection coil should
resuit in a linear increasing saw-tooth current. This however is
not the case as the resistance of the coil is not negligible. in
order to compensate for this, a pre-magnetised coil L5421 in
series with the deflection coil is used. This coil ensures that
during time interval t1 - t3 the circuit-resistance will be higher
than during t4 - t5. L5421 is called the linearity coil.

To avoid self-oscillation, R3431 and C2431 are placed parallel
to L5421.

The S-correction

Since the sides of the picture are further away from the point of
deflection than the centre, a linear saw-tooth current would
result in a non-linear image (the centre would be scanned

[ cwe Jo Josor ]

slower than the sides). To solve this, the deflection current for
the right- and left side will be reduced.

C2433 is charged quadratic during time interval t1 - t2. Left and
right the voltage across the deflection coil decreases, causing
the deflection to slow down. In the centre, the voltage increases
and the deflection will be faster. An S-shaped current will have
to be superimposed onto the saw-tooth current. This correction
is called finger-length correction or S-correction. C2433 is
relatively small, as a result of which the saw-tooth current will
generate a parabolic voltage with negative voltage peaks.. The
current also results in a parabolic voltage across C2421,
resulting in the finger-length correction, proportionally
increasing with the picture width. The EW-DRIVE signal will
ensure the largest picture width in the centre of the frame. Here
the largest correction is applied. The larger the picture width,
the higher the deflection current through C2433.

The E/W-correction

A line, written at the upper- or lower side of the screen, will be
larger at the screen centre when a fixed defiection current is
used. Therefore the amplitude of the deflection current must be
increased when the spot approaches the screen centre. This is
called East/West correction.

The EW-DRIVE signal is generated in the HOP and will drive
FET TS7480 via TS7481 and optocoupler TS7482. TS7480 will
charge capacitor C2423 more or less, increasing the deflection
current when reaching the centre of the screen.

Secondary iine-voitages

During the blocking time of TS7421, the magnetic energy of coil
1- 5 of the LOT will be transferred to electrical energy in the
secondary winding. Via rectifying and smoothing, the several
secondary supply voltages will be generated:

e EHT, Focus and Vg2-voltage

«  +180V for the CRT panel (pin 8 LOT)

*  +11D for the line deflection (pin 12 LOT)

¢  +13VLOT for the frame deflection (pin 6 LOT)

- ARV NT far tha frama AdAafiantinn (nin 2 1 0T
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* Filament voltage (pin 9 LOT)

The EHT-INFO signal is derived via R3450//R3451. This signal
decreases while the beam current increases. It is fed to the
HOP to compensate for loss of picture width and picture height.
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CORR signal is fed to the H o

The DYN-FASE-CORR signai is fed to the HOP via C2455 and
drives a dynamic phase correction necessary because of beam
current variations. This is done by regulating Ty of the line
transistor TS7421.

East-West circuit

The moment TS7480 is driven into saturation, C2421 will

discharge during the flyback. As a consequence of which

C2421 must be charged again during the scan via the

conduction diode D6422 (as iong as C2421 is not charged to

the voltage across L5422, D6422 will conduct). The current in
the deflection coil is therefore larger than the current flowing in

L5422 (1-2). The voltage across the deflection coil increases,

so the picture width increases. When TS7480 blocks, C2421

will not discharge anymore and the voltage across C2421 wili
remain constant. The result is that the voltage across the
deflection coil is minimal. The voltage across coil L5422,

however, is maximal. This coil (L5422) consists of a

transformer:

* As the current through the coil 1-2 increases (smaller
picture width), the current through coil 3-4 decreases.
Because of the transformer characteristic a higher voltage
will be subjected to coil 3-4, which will counteract the
current. The current will diminish even further.

* When the current through coil 1-2 diminishes (larger
picture width), the current through coil 3-4 increases.
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The EW Drive

The EW drive signal originates in the HOP and is supplied to
TS7480. The shape of this signal determines the various
geometric correction parameters:

¢ Hamplitude

e EW-parabola

* EW-comer

¢ EW-trapezium

* Horizontal parallelogram

e Horizontal bow

Beam current correction

The EHT-info at point 10 of the LOT is dependent on the value
of the beam current and the voltage divider R3450, R3451 and
C2450. The EHT-info is fed to the HOP to trim the contrast and
to compensate for the changes in picture-width as a function of
the EHT-info, when the high-voltage is decreased. The EHT-

(TS7480) as a DC-voltage to correct the EW-current.
Vertical (frame) deflection (diagram A4)
Driving the frame output stage
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The HOP drives the frame output stage. As the HOP is 'cold’
and the frame output stage is 'hot', they must be galvanic
isolated by means of an optocoupler. In the MG-chassis the
HOP generates 3 signals needed for the frame output stage:
VDPOS, VDNEG and FRAME ROTATION. To avoid the costs
of 3 optocouplers, the frame drive pulse and rotation DC-
voltage are added together and then fed to optocoupler
TS7610.

This is done as follows: The VD100 signal from the PICNIC
(diagram B3 pin 19) is extended for 16.5 lines and inverted via
a monostable multivibrator (TS7311 & TS7309, diagram B4).

The output signal VDHOP is then superimposed on a DC-

voltage from pin 25 of the HOP. The resulting signal is called

FRAMEDRIVE+ and is fed to optocoupler 7610 (diagram A4).
So this signal contains info for both the frame defiection and the
frame rotation.

The circuit around IC7440 will amplify this signal and the output
current will flow through the rotation coil. The vertical pulses on
this signal are filtered by C2445 to ensure that only a DC-
voltage will be supplied to the rotation coil.

The output voltage of the rotation circuit is between -8 and +8
V.

= 2602 j

NCSRIFT

3810

3620//21//22

>
P4
v

CL Y6552156_G27.aps
70100

v v v
Figure 9-13

The sawtooth voltage for the frame output stage is not
generated by the HOP but by a discrete circuit after the
optocoupler 7610: via R3600 and R3601 a linear increasing
voltage over C2601 is built up with a large time constant.

The circuit around TS7603 is a current source, driving C2601
with a current value derived from the E/W modulator. This will

result in an S-shaped voltage on C2601 (also known as EW-
correction).

Flyback generator

The frame output stage is supplied via the +13 Vand -15V
coming from the LOT. The output of the amplifier is 0 Vp¢, so
a coupling capacitor is not required.

During the (forward) scan, a supply of +13 and-15V is
sufficient to respond to the slow changing current. The flyback
generator puts a voltage of -15 V on pin 3. Because of the
voltage drop over zenerdiode D6622 (8.2 V), C2622 will be
charged to 19 V: being 13 + (15-8.2-0.7) V.

During the flyback scan, the change in current per time is much
larger, so a higher voltage is required. The flyback generator
will now generate a voltage of +13 V on pin 3. Added to the
charge on C2622 this will give a flyback voltage of 32 V
(depending on the CRT size, this value can differ).

The IC amplifier (IC7620, pin 5) supplies the sawtooth current
to the frame deflection coil. The current through this coil is
measured via R3620//R3621//R3622 and fed back to the
inverting input of the ampilifier.

R3624 and C2624 on the output of the amplifier, form a filter for
high frequencies and in that way also prevents oscillations,
Peak voltages on the output, e.g. as a resuit of a possibie flash,
are damped by the clamp circuit consisting of D6619, C2627
and R3627. The network consisting of R3625, R362% and
C2629 form an extra damping circuit.

Protection circuit for bridge-coil and frame output stage
The secondary voltage of bridge coil L5422 is guarded at the
diode modulator (D6421/22) via a detection circuit consisting of
an 8.2 V zenerdiode (diagram A3). When the bridge-coil is
working properly, the average voltage on D6422 is such that
this zenerdiode will conduct and will drive TS7652 into
saturation via the BRIDGE_PROT signal (see diagram A4).
When, for any reason, the secondary side of the bridge-coil is
shorted, the average voltage on D6422 will drop below the
zener-voltage and TS7652 will block. Now capacitor C2642 will
be charged. Transistor TS7407 will start conducting and the
STANDBY signal will be grounded via R3403. This will switch
off the main supply (see diagram A1).
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Via the circuit built around TS7641 the frame output stage is
guarded. If the frame output stage is working properly, TS7641
and TS7652 will both conduct and thereby discharging C2642.
TS7407 is blocked now, causing the STANDBY signal to be
high-ohmic.

If there are frame pulses missing, TS7641 will block and
capacitor C2642 can be charged. Transistor TS7407 will now
start conducting and the STANDBY signal will be grounded via
R3403. This will switch off the main supply (see diagram A1).

Audio (diagram B6, A5 & A6)

Introduction
All EM2E sets contain one of ITT's Multistandard Sound
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because each member of the MSP-family handles its own set
of sound standards:

* MSP3415D: Europe & AP decoding, Stereo incl.
NICAM.
*  MSP3451G: Gilobal decoding, Virtual Dolby.

This IC takes care of the main FM sound decoding. AM
decoding for the L system is done by the HIP. The demodulated
L sound is then again source selected and processed in the
MSP. The reason for this is the bad AM detection performance
of the MSP. In case of NICAM L however, this is handled by the
MSP.

Alt MSP versions contain digital audio processing, used for the
basic left/right stereo sound, such as bass, treble, balance,
incredible sound and spatial. In addition to that, the MSP3451
is also able to perform Virtual Dolby, a Dolby approved sound
mode for surround sound reproduction with left/right speakers
only.

Audio source selection

¢ MSP3515D (stereo)

This IC is an economised version of the MSP3410 that is used
in the MG-chassis. It can cover 2 stereo and 1 mono (AM)
input. Since more inputs are required, a separate source
selector is used (HEF4052, IC7675). This selector has EXT1,
EXT2, FRONT and SC1-OUT (Tuner) as input and is
connected to the SCART1 input of the MSP3415. The SCART2

input is not used.

Since the MSP3415 has only one SCART output, which is
connected to the SCART1, a constant level output and
connection to SCART2 is not available. This is fixed by
connecting the HEF4052 input selector to the constant level
output and to SCART2 via a so-called 'Régimbeau’ switch
(IC7652).

This switch is needed to prevent feedback (Larsen effect).
When EXT2 is chosen as input signal, and the output of
SCART2 is selected, this means that the main picture is also
EXT2 and wil! cause the Larsen effect. To prevent this, the
record select must be switched to Tuner. This is especially
important when decoders are used, behind a 'transparent' VCR
connected to EXT2.

To get a constant level output if the Tuner is selected, the
SCART1 output (Tuner at any time), has to be fed back to the
input selector and selected as input for the MSP (SCART1
input).

The MSP3415 has no separate output to drive a headphone.
The headphone is therefore hardwired (on the LSP) to the main
sound output.

e MSP3451G (Virtual Dolby)

The MSP3451, which is used in all versions supporting Virtual
Dolby, is capable of supporting 4 stereo inputs and 1 mono
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(AM) INPUT. Therefore the extra input selector (HEF4052) is
not needed.

The MSP3451 is also capable of supporting 2 SCART outputs,
so the trick used in the MSP3415 set-up to get a constant level
output is not needed.

The MSP3451 has a separate headphone output, so sound
control be done separate from the speakers.

Audio decoding

At the input a choice can be made between two |F-signals; SIF
and SIFM.

The selected signal is fed to the AGC. After this, an ADC
converts the IF-signal to digital.

This digital signal can be processed by 2 demodulation
channels. The first one is able to handle FM and NICAM
signals. The second one can handle FM and AM signals.

Each channel contains a mixer to shift the incoming signal in
the frequency domain. This shift is determined by the value of
a DCO.

After the down-mix, the signal is fed, via a filter, to a
discriminator. From here the AM, FM or NICAM demodulation
can be performed.

Bath ¢ch

which automatically mutes the output of the analogue sectlon
when no carrier is detected.

nels contain an 'automatic car

After demodulation, the FM-signals are subjected to a de-
emphasis operation. After that the matrix of the stereo system
is applied.

Audio processing

The sound nrocessmn in EM2E is comnlahalv done hv the

MSP3415D for 'Stereo’ sets or the MSP3451G for 'V|rtual

Dolby' sets:

¢ Volume control is done by the user via the SOUND menu.

* Tone control in'Stereo' sets is done viathe BASS/TREBLE
control, in 'Virtual Dolby' sets via the 5-band equaliser.

* Headphone control in ‘Stereo’-sets is done via the
loudspeaker ocutput of the MSP, no sound control possible.
In'Virtual Dolby'-sets, the MSP has a separate Headphone
output so separate sound control is possible.

¢ Mute control can be done in different ways:

— Viathe SOUND_ENABLE line of the OTC. Used during
start-up/switch-off conditions, in order to avoid audible
plops.

— Via the decoding part of the MSP.

— Via the processing part of the MSP.

The mute on the RC or in the Ul is per today a combination of

processing mute and SOUND_ENABLE line. When a user

mute is done, the processing mute will turn down the volume,
after which the SOUND_ENABLE iine is switched. De-muting
is the other way around. The reasons for this is a technical
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Automatic Volume Levelling (AVL)

One of the features of the MSP-family is AVL. If used, it limits
the big volume differences in the broadcast between e.g. news
transmissions and commercials or within a movie.

To be able to get a Dolby approval (for the Virtual Dolby sets),
the AVL feature must be switchabie. Therefore, ihe AVL
feature is customer switchable via the menu.

Audio amplification
The audio ampilifier part is very straight forward. It uses an
integrated power amplifier IC, the TDA2616. It delivers an
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output of 2 x 10 WRMS to 2 full range speakers. A subwoofer
is not implemented.

The supply voltage is +28 V, generated by the main supply via
L5506.

Muting is done via the SOUND-ENABLE line connected to pin
2 of the amplifier-IC and coming from the OTC. This signal is
inverted by TS]7720, as a result of which at a hmh level of the

SOUND- ENABLE signal, current is sinked from pin 2 and the
IC mutes.

Teletext / NexTView (diagram B5)

Teletext

The TXT-decoder in the OTC gets its video signal directly on
pin 5 (from the HIP).

The RGB-outputs are avaii:
is realised via pen 80.

In the previous chassis there was separate memory to store the

TXT information. In EM2E the DRAM (IC7007) of the
microprocessor is also used for the TXT-decoder.

NexTView
NexTView allows the user to display a program guide on the TV
screen that contains extensive information for each program.

This information can be displayed in a number of different

summaries:

e DAY: The daily summary shows, from the current moment,
the program schedule for several stations for a short time
ahead.

e CHANNEL: The channel summary shows the program
schedule for one station.

¢ THEME: The theme summary shows, for each theme, the

nroaram schedule of the various stations. Thege themes
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consist of sport, film, culture, etc. and is determined from
the station side.

NexTView does not have to restrict itself to information about
the station that is being viewed, but also offers information
about other stations. In the various summaries 3 different
commands can be given for the various program overviews.
These commands appear as follows:

¢« WATCH: The set immediately switches over to the station
concerned.

* REMINDER: The start time and date and the station of the
program concerned is stored in the TV reminder list. The
TV will give an OSD-message with the program
information, or switch on the set at the correct moment
(provided the set is in Standby) and tune to the station
concerned.

* RECORD: The timer of the video recorder with ‘Easylink
Plus’ is programmed with the data of the program
concerned. There has to be a video recorder (with Easylink
Plus) connected to SCART2 otherwise the ‘RECORD’
function wili not be highlighted. The connection is via pin 10
from SCART. This means that it has to be a full SCART or

at laast nin 10 has to be wirad
ailiast pin U nas 10 0e wWireG.

In order to be able to realise NexTView, two teletext type data
flows, Data stream 1 and 2, are transmitted with various sub-
code pages of information. This data flow can transport limited
information (max. 40 pages). Data stream 1 is quick repeating
with a repetition time of approximately 20 to 30 seconds.
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nuwt:vb'l Data stream 2 has a much IoNger repetiion wimie Of

approximately half an hour and has a large transport capacity.

* Data stream 1 contains information of the station that is
being viewed.

e Data stream 2 contains up to one week of advance
information from various stations that are covered by the
provider.

9.1.14

9.1.15

CRT/SCAVEM / Rotation (diagram F)

RGB amplifiers

On the CRT panel, the RGB amplifier (TDA6108, IC7307) is
located. Via the outputs 9, 8 and 7 the cathodes of the picture
tube are driven.

The supply voltage for the amplifieris 180 V and is derived from
the LOT.

SCAVEM

The SCAVEM-circuitry is implemented in the layout of the
picture tube panel. It is thus not an extra module. SCAVEM
means SCAn VElocity Moduiation. This means that the
horizontal deflection is influenced by the picture content. In an
ideal square wave, the sides are limited in slope by a limited
bandwidth (5 MHz).

SCAVEM will improve the slope as follows: At a positive slope,
a SCAVEM-current is generated which supports the deflection
current. The first half of the slope the spot is accelerated and
the picture is darker, while at the second half of the slope, the
spot is delayed and the slope becomes steeper.

At the end of the slope, the SCAVEM-current decays to zero
and the spot is at the original position. An overshoot occurs
which improves the impression of sharpness. At the negative
slope, the SCAVEM-current counteracts the deflection.
During the first half of the slope, the spot is delayed, the slope

bacomes steeper.

During the second half the spot accelerates, the SCAVEM-
current is zero at the end of the slope.

Via the three resistors R33315, R33317 and R3320, Red,
Green and Blue are added together and offered to the emitter
TS7300. On the collector of this transistor, configured in a
common base, the sum of these 3 signals is obtained. Via the
emitter follower formed with TS7301, this signal is conveyed to
the differentiator C2303, R3309 and R3318. Only the high
frequencies are differentiated (small RC-time).

The positive and negative pulses of this signal drive
respectively TS7303 and TS7302 into conductivity. The DC
setting of the output stage is set by R3304, R3308, R3316 and
R3319. The working voltage of the transistors is settled at half
the supply voltage.

At the positive section of the pulse, the current flows through
R3318, C2307, the SCAVEM-coil and TS7303. At the negative
section of the pulse, the current flows through R3318, C2409,
the SCAVEM-coil and TS7302.

Rotation

In sets with a rotation coil (widescreen sets > 32"), the amount
of frame rotation is adjusted with the DAC-output of the HOP
(see also 'Vertical Deflection’).

Software related features

Following features are described:

e Smart Local Doming Prevention (SLDP)
¢ Auto TV

¢ Switch ON behaviour

Smart Local Doming Prevention (SLDP)

A CRT with an iron shadow mask shows a considerable
amount of local doming (due to local heating), resuiting in
unwanted colour artefacts.

SLDP helps to reduce these artefacts for both 16:9 and 4.3 sets
to an acceptable level. It measures the beam current in areas
that are sensitive to local doming and reduces the contrast if
the beam current in these places exceeds a pre-set threshold.
The chosen solution in EM2E, is based on the PICNIC
hardware and software and it uses the histogram measurement
of the PICNIC to make a prediction of the local heating of the
CRT shadow mask.



Circuit descriptions and abbreviation list

With SLDP, local doming is diminished to an acceptable level
at the cost of contrast reduction. By using a 'smart' solution for
a part of the necessary contrast reduction, the resulting picture
remains even more acceptable.

SLDP is not a feature. It's an algorithm that diminishes local
doming effects. These effects occur whenever iron mask { and
in a limited way invar mask) tubes are applied. Therefore, there
is no reason to make it switchable for the customer. However,
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SLDP can be switched off via the Seivice Alignment Mode

(SAM).

AutoTV

The AutoTV (or 'Automatic Picture Control' or 'Active Control')
aims at giving the customer the best possible picture
performance at any time. Therefot it does real time processing
of the video signal and as a result, it decides to adapt several
video parameters throughout the whole chassis.

The AutoTV feature integrates traditional picture performance,
AutoTV functionality and 'smart controls' in order to come to a
kind of 'supersmart’' TV. It can be subdivided in:

s Auto Noise Reduction. This algorithm measures the
amount of noise in the incoming video signal (this is done
by the LIMERIC part of the PICNIC). As a result of this
measurement, the amount of noise in the picture is

corrected, starting from that noise level which is annoying
for the customer. Which parameters exactly can be used is
depending on the hardware.

¢ Auto Sharpness. This algorithm measures the amount of
sharpness via the bandwidth of the incoming video signal
and adapts the peaking frequency in the PICNIC according
to this info. If the 'sharpness meter' sees the video content
as 'sharp', high frequency peaking will be used. On the
other hand, if the picture content is seen as 'not sharp’, a
low/mid frequency peaking is used. There is a coupling
between the Auto Noise and the Auto Sharpness
algorithm: if noise is present in the video content, then in
general the sharpness will be made less aggressive.
Special care has to be taken to the interaction of the
LIMERIC and the vertical peaking of the PICNIC: a too big
amount of vertical peaking increases the visibility of the
2DNR artefacts.

In the EM2E a limited AutoTV control function is used: only a
combination of above described features is used in the
background in order to improve the set performance, specially
focussed on noise reduction.

Switch ON behaviour

First of all, the microprocessor needs to start up: After the
power is applied, the 'Standby supply' starts oscillating,
generating the +5V2 and +3V3. When ready, a reset (POR) is
generated and the OTC is awakened.

During reset, the OTC puts a high level on all his outputs,
causing the degaussing relay to close. After the reset, the
outputs and inputs of the OTC must be initiaiised to their defauit
state. The degaussing output of the OTC must stay high for 12
caconde

Next step is the check whether the set needs to be in Standby
or not. Therefore, the NVM content is read and the Standby-bit
is checked. If the set is to stay in Standby, there is no further
action.

if the set has to be switched 'on', the Standby-info line is pulled
low. This results in the low power mode start-up of the HOP

The line drive starts to run on 50 kHz, wakes up the main
supply and the +5 V, +8 V and +141 V supplies become
available. The OTC waits until the +8 V is fully present. This is
done by checking the ADC input of the OTC. A positive result
means three times a positive +8 V detection in a row (time
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between each polling approx. 5 ms). If this detection still fails
after 1 second, an error should be generated and the set must
be switched to protection (error: “+8 V).

After detection of the +8 V, the MSP must be reset, since it can
disturb 12C traffic when not properly reset. From this moment
on, 1“C traffic is possible.

To be sure that the HOP
To be sure that the HOP is properly started up, th

the HOP should be read. If this is not successful, the Standby
info has to be put high again and an error code (code 11: HOP)
will be generated. If the reading of the POR bit is successful,
the starting procedure can be continued.
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The Standby info line must be switched high again. The sync
mode and the black current stabilisation loop of the HOP must
be disabled in order to have a smooth start-up. Within 23.5 ms
after reading the HOP POR bit, the HOP has to be started up
via the HOP_start commando. If this condition is not fulfilled,

the HOP will stop his line drive again and the set will not be able

to start up.

During start-up of the deflection, I2C traffic must be disabled for
250 ms to avoid data corruption. If flashes or spikes are
generated during EHT start-up, 12C data could be disturbed or
corrupted.

After deflection is powered up completely, all protection
algorithms are set active.

The rest of the NVM content can now be read and the IC’s can
be initialised according this info.

If SLDP is present in the set, an initialisation of SLDP has to be
performed, including a calibration of the beamcurrent ADC.

The sync-mode of the HOP must be switched to active and the
black current stabilisation loop in the HOP is switched on.
Some extra checking is done to ensure that the loops are
compieteiy stabilised. Sofiware sets ali the necessary
parameters for a correct sound and image and unblanks the

picture.

A provision is foreseen to avoid sets in the field that will never
unblank, if the picture tube is severely worn out. If the black
current stabilisation does not become stable within a time
frame of 30 seconds, the picture is unbianked anyway



