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POWER SUPPLY
This CTV employs two power supplies, both are similar in construction to the ones employed in the
5BS, CS, CA1 & CA10 chassis. The power supply located on the sub-board 'PWB-J' supplies the
Dolby Prologic circuit on PWB-G, which includes the audio output stages except for the centre
channel. The audio centre channel and all other circuits in this CTV are supplied from the main power
supply situated on PWB-A. Similar to the CS & CA10 chassis, when this receiver is in standby mode,
the outputs from power supplies (including the supply to the Main Microprocessor circuit) will be
damped by removal of the FET gate voltage. The Slave Processor (IC6702) performs standby & timer
on/off functions, which is located on the primary side of the main power supply and will be discus
later.

Figure 1 Main Power Supply

START UP OPERATION

Rectified and smoothed mains voltage (+320VDC) is used to provide the start up voltage to the gate
of Q701. Current flows via R704 and R705 causing C707 to charge up, the earth return for this
capacitor is via R708 and the secondary winding of T701 (pins 17 & 18). This allows a voltage to be
built slowly up on the gate of Q701 (Q701 will turn on when the gate reaches about four and a half
volts). D718 ensures that Q701 gate voltage will not exceed 15V, preventing damage to the device.

When Q701 turns on, current will flow from the bridge rectifier, through T701 primary winding (pins 15
and 20), Q701 source/drain junction, returning to the bridge rectifier via, R706. The current flowing
through T701 primary will induce an ‘e.m.f.’ into secondary windings

The ‘e.m.f.’ produced at T701 pin 17 will flow through D706and the collector emitter junction of the
opto-coupler (IC701), charging C708. Once the charge on Q708 reaches 0.6V Q703 will turn on,
connecting Q701 gate to ground, turning off Q701 & discharging C707.
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At this point, the magnetic field within T701 will collapse causing the e.m.f at pin 17 to go negative
turning off Q703.

Q701 will not turn on until sufficient charge has built up on C707. However, currently C707 negative
plate is approximately -12V; due to the collapsing field within T701. This result in the time period
required to build sufficient charge on C707 to biased Q701 'On' increasing i.e. Q701 off time = the
time for the back 'e.m.f.' to decade to zero, plus C707 charge time form zero to 4.5V approx.).

VOLTAGE REGULATION

The feed back through the opto-coupler (IC701), provides voltage regulation. The 140V line is used
as the controlling source and a reference is provided from the +12.5V supply. Protection is also
incorporated via the +8V supply for faults that may occur on either the +8V rail or the 5V rail, which is
derived from the +8V rail.

Increase in load

As the 140V rail falls due to increase in load, Q705 will turn off causing Q712 to turn off thus
decreasing the brightness of the LED section within IC701. This has the effect of decreasing the
conduction of the light sensitive transistor which will increase the voltage drop across the
collector/emitter junction; thereby increasing the time taken to charge C708, delaying the point when
Q703 turns on, causing Q701 to turn off. Allowing more energy to be transferred across T701
increasing the HT rail; hence, the frequency of the power supply will fall.

Decrease in load

As the 140V rail increase due to a decrease in load, Q705 will turn on, turning on Q712, and the
brightness of the LED section within IC701. This will increase the conduction of the light sensitive
transistor; thereby decreasing the voltage drop across the collector/emitter junction; which will
decrease the time taken to charge C708, thus advancing the point when Q703 turns off, causing
Q701 to turn on earlier. Allowing less energy to be transferred across T701 decreasing the HT rail;
hence, the frequency of the power supply will increase.

It can now be seen that this is a variable frequency power supply, typically the frequency will vary
between 144kHz (no load) to 70kHz (high beam current).

OVER VOLTAGE PROTECTION

D707 is used to prevent the secondary rails increase beyond safe limits. If the e.m.f. @ T701 pin 17
increases beyond safe limits D707 will conduct, increase the voltage across C708, thereby reducing
its charge time, turning on Q703 earlier, turning off Q701, allowing the HT rails to fall. Once the HT
starts to fall Q703 will turn off allowing the Power Supply to restart.

OVER CURRENT CONTROL

Over current control is performed by monitoring the amount of current passing though the R706
(Q701 drain, earth return resistor). This resistor is an extremely low value, 0.18R, and Ohms Law
dictates that the current flowing through it must be proportional to the voltage across it. The base
voltage required for turning on Q702, is +0.6V then the voltage across R706 to ‘trip’ the circuit would
have to be approximately 1.2V (this includes 0.6V drop across D720). Therefore, it can be seen
(using Ohms Law) a current of 6.7amp is required to operate the trip circuit.

The voltage developed across R706 will turn Q702 on via D720 & R707. Once Q702 turns on, C707
will discharge rapidly, removing Q701 gate bias. Q701 will remain turn off until the current through
R706 decreases At this point Q702 turns off allowing C707 to charge turning on Q701. If the overload
is still present then Q702 will turn on again, thus repeating the cycle. In the case of a short circuit line
output transistor the power supply will keep repeating this cycle. The HT rail & base of Q702 (if
measured with a standard DVM) would read normally read zero volts and the power supply appears
not to be working. On some occasions when the short is not as heavy then a whistle may be heard.
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Note:

To check that the power supply operating, disconnect R648 & measure the voltage at the cathode of
D708:

140V. Power Supply working, short in line stage
<40V. Short on a LT rail

0V. Power Supply not operating (check that the CTV is not in standby mode)

Self Assessment Question

Name two conditions that will turn on Q702?

What is the supply voltage to IC1001 during standby?

What will be measured with a DVM at the base of Q702 during over-current?

If Q703 is open circuit, what would happen to the power supply frequency?

If load increase on the power supply, what will happen to the frequency?
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Slave Processor

30 Min Study Period
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SLAVE PROCESSOR
As described previously, to control the operation of the set in the standby mode (including timer on
function) a Slave Processor (IC6702) is utilised.

This Slave Processor has a volatile memory therefore a copy of its operating system (software) is
stored in the EPROM and any customer/engineering settings are stored in the NVM's (EEPROM)
which forms part of the Main Microprocessor circuit. For this reason, the default condition Slave
Processor standby function (<> standby), pin15; is low; enabling IC6702 software to be downloaded
from the Main Microprocessor circuit each time power is applied to the CTV.

Figure 1 - Slave Processor Circuit (CA10)

STANDBY OPERATION

Due to legislation, which limits the standby power consumption, We ensure that this CTV will
consume as little power as possible during standby. This includes not fitting a standby indicator.
However, legislation states that there must be an indication that power is flowing through the On/off
switch, therefore, fitted across the On/off switch is a 'neon'. The amount of power which a neon
consumes is negligible when compared with an LED or incandescent lamp.

If the CTV is in standby mode when power removed, it will remember to switch to standby the next
time power is applied.

The data that determine whether the CTV comes on in standby is stored in one of the NVM’s ( IC6702
has a volatile memory). At switch on IC6702 will not know what to do, but the default condition for the
standby signal IC6702 pin15 is low. Therefore, the power supplies will start, enabling the Main
Processor circuit to function Once IC1001 has reset, and downloaded its data from the EPROM,
IC1001 will communicate with IC6702 via the two opto-couplers (IC6703 & IC6704); downloading
IC6702 software. Once this has finish IC1001 will check the data contained within the NVM's relating
to standby. If it is then decided that the CTV should be in standby mode; IC1001 will instruct IC6702
to take its pin15 high, removing the FET gate voltage from both power supplies.
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The two transistors Q6701 and Q6702 comprise a Schmidt Trigger, which is triggered from the mains
input at double frequency, i.e. 100Hz. The square wave signal on pin 8 (PB6) is used to control the on
timer. This is necessary due to the fact that in standby, the Main Microprocessor, IC1001, is dormant,
i.e. no supply and therefore can not perform any functions. The off timer function is controlled within
IC1001.

Self Assessment Question

What is the default condition of IC6702 pin15?

If IC6702 pin15 is high, what will happen to the Dolby power supply?

What type of device is IC6702?
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Data Communications
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MICROPROCESSOR CIRCUIT
This is possible the most complex processor circuit that has been used in a Sharp CTV’s, although it
is using the same processor as the CA10 chassis (the mask is different). The CW100 chassis has
several buses for communicating with all areas, which are:

Parallel bus Communication between the Main Microprocessor and the EPROM

Two I2C buses, SDA1 & SCA1, communicates with the 100Hz PWB, SCART PWB, Tuner &
MSP.

SDA2 & SCA2, communicate with the NVM's.

M3 bus. Communicates with the Megatext chip (similar to the CS chassis with the
addition of an Indent line)

‘D I C’ bus. Communicates with the Dolby Processor circuit

Reset In. Main system reset (IC1011).

Two reset out. First '100Hz PWB Reset' is used by the 100Hz PWB, without this pulse the
line oscillator will not start.

Second 'Secondary Reset’ will reset the MSP, Megatext & the Dolby circuit.

Data In. Data from Slave Processor, including remote control & keypad commands

Data Out. Data to Slave Processor

There will be data on any of the buses if the Reset in & the 100Hz reset have not occurred.

Figure 1 - Reset Pulse Timing
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Once the main system microprocessor, IC1001, has been reset and the clock oscillator is running at
the correct frequency the internal programme sequence is initiated. It first checks that the internal
functions of the IC are working correctly then checks the devices connected to it via the I2C bus. If any
errors are encountered then the microprocessor will shut down (no line drive and the NICAM LED is
turned on or pulsing); or fault symptom of pulsating line drive.

Figure 2 - CPU Data Communication (CA10)

PROTECTION CIRCUITS

There is protection input on IC1001, pin 78 (PROT) which causes the set to switch to standby should
there be a fault with the centre audio channel or excessive beam current. Pin 78 is active low
therefore, if the beam current increases in a negative direction D627 (47V zener) will conduct, taking
pin78 low, initiating a standby command. Q709, Q710 & Q711 are normally biased off and are part of
an averaging circuit. The input to this circuit comes from the Audio Centre Channel Output Stage. The
average of a sine wave is zero, it the average goes positive Q709 will turn on taking pin 78 low. If the
average goes negative Q710 will turn on feeding –19V to the emitter of Q711. Since Q711 base is
grounded, Q711 will turn on taking pin 78 low. In both cases, if the average of the sine wave is not
zero pin 78 will go low initiating a standby command.
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Figure 3 - Protection Circuit

NICAM INDICATOR

The NICAM indicator reacts to the control systems in the same way as the CS & CA10 chassis.
Normally the NICAM indicator will illuminate as soon as the power supply starts. It then turns off as
the main microprocessor finishes its boot sequence, then if a NICAM signal is detected it will turn on
again.

If the NICAM indicator is illuminated then you can assume the power supply is working and the faulty
is connected to the bus system. To fault find check Reset, Clock & supplies to the processors.
Remove the SCART PWB, If the SCART PWB is at fault the line oscillator will start to pulsate. Next
remove the three plugs on the Dolby PWB, If this circuit is at fault then the CTV will work correctly but
audio will only be heard through the centre channel. Next, remove the I2C bus from the remaining IC’s
connected to the bus system to see if the fault condition alters.

Remember when disconnecting the NVM’s you must leave the CTV on for 30 seconds for the default
data to start the line. And you can not remove the I2C bus from the sync processor.

Self Assessment Question

What is the active level of IC1001 pin78?

IF the 100Hz PWB reset is permanetly high, what will happen to the line drive?
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Video Processing

90 Min Study Period
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This is a highly complex PWB, its main functions are as follows: -

1. Double the field frequency
2. Double the line frequency
3. Process the Video signal
4. Decode Chroma carrier
5. Insertion of external RGB signals
6. Reduce picture noise
7. Allow multi image display
8. Insertion of Teletext & OSD signals

All of the signal processing is carried out within integrated circuits, which are TTL compatible
therefore, they can be directly connected. Full details of the functions and operation can be located in
the appropriate data book, most IC's manufactures have web sites where you can obtain these data
books.

Figure 1 100Hz Block Diagram
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ANALOGUE TO DIGITAL CONVERSION

The composite video enters the 100Hz PWB and is applied to IC6001 (VPU) for conversion into a
digital component video signal conforming to the 4:2:2 standard. This will give a picture resolution of
720 pixels x 576 lines for luma and 360 pixels x 576 lines for R-Y and the same for B-Y. Each sample
is 8 bits wide

This is achieved by a sampling frequency of 13.5MHz for luma and 6.75MHz for each of the chroma
signals (line locked), the same sampling frequency is used with NTSC systems. This sampling
frequency is calculated by multiplying the number of pixels per line (including blanking/flyback period)
by the Line frequency therefore, using a PAL system fs = 864 * 15625Hz

fs = 13.5MHz
NTSC system will have 858 pixels per line

From this IC the 4:2:2 & 13.5MHz line lock clock signal is outputted to a Component Interface (CIP),
IC6002. As the name of this chip suggests it is an interface between our 4:2:2 digital video & another
signal. In this case the other signal is the external RGB input which is feed directly to the CIP. The
CIP then converts the RGB to digital component video (4:2:2) format, which can be selected instead
of the composite video 4:2:2 signal via the I2C bus. From here the outputted 4:2:2 signal proceeds to
the Picture Processor (IC6101)

Additionally the VPC will output a vertical sync pulse (VS), which is fed to the memory control. And the
CIP will output a horizontal sync (BLN) signal to the memory control and the field mixer IC's.

MEGAVISION CHIP SET

From the Picture processor we use the Siemens Megavision Chip-set processing the luma, chroma
and to produce the 100Hz scan, until the Colour Difference Amplifier.

PICTURE PROCESSOR

The Picture Processor produces the following picture formats:

9 image display
Still image
Large still image with small moving image on top
Small still image on top off large moving image

In all case where there is more than one image being displayed, only one will be moving.

Additionally the Picture Processor will reduce picture noise, it reduce the amount of missing data by
means motion predictor circuit.

To enable all of these function the Picture Processor require two sources of data. Source one is our
4:2:2 signal from the CIP and the other is a feed back path from the field stores (back channel).
However, the back channel is a 4:1:1 formatted signal. This is because the signal from the Picture
Processor to Field store is in 4:1:1 format.

The Picture Processor reduced the chroma resolution by half to reduce in order to reduce signal-
processing time with out degrading the picture quality. Only one field of memory is required for the
Picture Processor to carry out all of its functions.



Wide Screen, Colour Television  CW100 Chassis

Sharp Electronics (UK) Ltd
Technical Support

February 99 Page 17

FIELD STORE

There are two versions of the CW100 chassis 100Hz PWB, the difference is in the Field Store. The
early 100Hz PWB's used 6, SDA9251 (triple port, Dynamic Sequential Access Memory). Each port is
4 bit wide and has a memory of 868352-Bit. This means that to store a field of picture data three
device is required. To store both odd & even fields, 6 SDA9251 are required.

Later production of the 100Hz PWB (This is the one that you are more likely to find fitted) the 6 x
SDA9251 has been replaced with 2 x SDA9253. Each SD9253 is a complete field store, its ports are
12 bit wide, and its memory capacity is triple that of the SD9251 (2.6Mbits). The operation of both type
of devices are the same, for purposes the only difference is the width of the ports. Therefore, we shall
only discuss the SD9253.

The three ports are called A, B and C, port C is the input from the picture processor. Port B is the
back channel and port A is the output to the field mixer. These ports can be enabled or disable
depending whether the device is being written to or its being read with the exception of port 'A' which
is always enabled.

The table below shows the function of various signals supplied to these Dynamic Sequential Access
Memories. You will notice that all signals are inputs, apart from ports A and B.

Name In/Out Active
Level DESCRIPTION

SQA 0~11 O Port A
SCA I Port A – Serial Clock
RA I L Read Transfer Control (Latch A to Register A)
OEA I L Port A – Output Enable
SQB 0~11 O Port B
SCB I Port B – Serial Clock
RB I L Read Transfer Control (Latch B to Register B)
OEB I L Port B – Output Enable
SDC 0~11 I Port C
WT I L Write Transfer Control (Latch C to Register C)
SAR I Serial Row Address
SAC I Serial Column Address
SCAD I Serial Address Clock
RE I L RAM Enable

Note
All timing signals are derived from the Memory Control IC, although some are routed via the
Field Mixer IC.
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FIELD MIXER

The function of the field mixer is to produce an output signal which would have two fields for ever one
50Hz field, therefore doubling the field frequency to 100Hz.

Note:

50Hz system

Interlace Scanning, two fields = one frame,
Field frequency = 50 Hz, therefore, frame frequency = 25
Each field consists of 312.5 lines

100Hz system

Frame frequency remains at 25Hz
Four Fields per frame, therefore field frequency = 100Hz
Each field consists of 312.5 lines, but since there are twice the number of fields within the
same frame rate the line frequency doubles.

The Field Mixer will use a motion predictor circuit to calculate movement between field A and Field B,
this data is then inserted between each Field A and Field B as field B-A, as shown in Figure 1

Figure 2 Field Frequency

To ensure that the picture remains synchronised the Memory Control IC will produce a 100Hz vertical
sync plus (VS2) from the VS sync pulse and a 31.25kHz horizontal sync pulse (BLN2) from BLN

The Field Mixer has addition function, which allows you to enlarge the picture, whether the image is
moving or still.

DISPLAY PROCESSOR

This is a triple 9-bit digital to analogue converter the designed of this 'IC' allows for any digital
component video signal format from 4:1:1 to 4:4:4 to be converted to analogue component video
(Y:U:V), our input source is 4:1:1 format.

From the Display Processor the Y:U:V is fed to the Colour Difference Amplifier (CDA) where if is
converted into an RGB signal  before being past to the RGB output stage on the CRT base.

The RGB signal from the Megatext chip, which contains the On Screen Display data is add in at the
CDA chip.

Field AField B Field B Field A

Frame
(25Hz)

Field A   Field A-BField B Field A  Field B-AField B

50Hz system

100Hz system
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Self Assessment Question

During 100Hz scan, what is the frame frequency?

How many fields per frame (100Hz)?

Why is the line frequency double?

What is the difference in number of pixels per line (picture area) between NTSC & PAL?
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Sync Signal Processor

60 Min Study Period
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SYNC PROCESSOR

This IC is located on the 100Hz PWB circuit reference is IC6110. As its name implies it is responsible
for processing Vertical & Horizontal synchronisation signals. However, since the CW100 has a filed
scanning rate of 100Hz both the Vertical & Horizontal frequencies are twice that of a CTV with 50Hz
field scan. The Key features of this IC are:

Deflection - Protection - 16:9 / 4:3
Three selectable reduced V-scan modes (75 %, 66 %, 50 % V-size)
Adjustable over-scan to hide the cut off control measuring lines in the reduced scan modes
Stop/start of vertical deflection adjustable to fill out the 16/9 screen with different letterbox
formats without annoying over-scan

I2C Bus alignment of all parameters
East/West-functions

Independent adjustment of Upper/lower corner
V-angle correction:
V-bow correction

Picture Width & Height compensation for fluctuation of EHT
H- and V-blanking time adjustable
Protection against EHT runaway (X-rays protection)
Protection against missing V-deflection (CRT-protection)
Soft-start of the H-output stage

DESCRIPTION

The SDA 9362 is a highly integrated deflection controller for CTV receivers with doubled line and
standard or doubled field frequencies. It controls among others a horizontal driver circuit line output
stage, a DC coupled vertical sawtooth output stage and an East-West raster correction circuit. All
adjustable output parameters are I2C Bus controlled. Inputs are HSYNC, VSYNC and the line locked
clock (CLL).

The output signals will control the horizontal as well as the vertical deflection stage including the East-
West raster correction circuit. The H-output signal ‘HD’ compensates the delays of the line output
stage and its phase can be modulated by the vertical frequency to remove horizontal distortions of the
vertical raster lines (V-Bow, V-Angle). A positive HD pulse switches off the line output transistor.

The V-output sawtooth signals VD- (Vertical A) and VD+ (Vertical B) controls a DC coupled class D
output stage. The East-West output signal E/W is a vertical frequency parabola of 4th order, enabling
an additional corner correction, separately for the upper and lower part.

The picture width and height compensation processes is controlled by the IBEAM signal, this will
effect the E/W and VD signal, enabling constant width and height independent of brightness.

The start up-circuit controls the energy supply to the H-output stage during the receiver's run up time
by smoothly decreasing the line output transistors switching frequency down to the normal operating
value (soft-start). HD starts with about 55 kHz and decreases within 85 ms to its final value of
31.25kHz. A watch dog function limits the period of the HD output signal independent of the clock CLL
to a max 35.2 µs.
The protection circuit watches an EHT reference and the sawtooth of the vertical output stage. H-
output stage is switched off if the EHT succeeds a defined threshold or if the V-deflection fails. The
function of this circuit is based on the internal quartz oscillator and therefore independent of the input
clock CLL.

HPR0T Vi < V2 Continues blanking
Vi > V1 HD disabled
V2 ≤ Vi < V1 Operating range
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VPROT: Vertical saw-tooth voltage
Vi < V1 in first half of V-period or
Vi > V2 in second half: HD disabled

The pin SCP (Sandcastle) delivers the composite blanking signal SCP. It contains burst (Vb ), H-
blanking HBL (VHBL ) V-blanking. The phase of the H-blanking period can be varied by I2C Bus.

The system clock for the SDA 9362 has to be generated externally and is applied to pin1 'CLL'. Its
frequency must be always be the same as the line frequency (defined by the horizontal time reference
HSYNC) multiplied by 864. If no HSYNC signal is available an internal horizontal synchronization
signal is derived from CLL (CLL divided by 879).

The input signal at VSYNC is the vertical time reference. It has to pass a window avoiding too short or
long V-periods in the case of distorted or missing VSYNC pulses. The window allows a VSYNC pulse
only after a minimum number of lines from its predecessor and sets an artificial one after a maximum
number of lines. The window size is programmable by I2C Bus.

The beam-current dependent input signal IBEAM is A/D converted and then digitally processed. The
A/D Converter requires a clock frequency twice the frequency of CLL. This is generated by an internal
analog PLL with an external loop filter at pin LF. Values, which influence shape and amplitude of the
output signals, are transmitted as reduced binary values to the SDA 9362 via I2C Bus. A CPU which is
designed for speed reasons in a pipe line structure calculates in consideration of feedback signals
(e.g. IBEAM) values which exactly represent the output signals. These values control after D/A
conversion the external deflection and raster correction circuits. The CPU firmware is stored in an
internal ROM.

Figure 1 Sync Processor Block Diagram
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Self Assessment Question

If VPROT goes permanently high, what is the effect?

How is soft start of the horizontal output stage achieved?
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16:9 Picture Format

20 Min Study Period
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It is perceived that the way in which our eye view images is in a 16:9 ratio. It is for this reason why
16:9 has been chosen for wide screen CTV and not to enable viewing of off wide screen cinema films
without loosing any of the picture edge.

There are several picture formats used by the film industry, the more common ones are:
4:3

14:9
16:9
21:9

The 21:9 format is used by most of the Hollywood block-busting films, this means it is possible with
wide screen CTV to still loose picture information from the sides of the image or have black borders at
the top and bottom of the picture, depending on the mode of operation.

The CW100 has six modes of operation, which are shown in the table below:

Format Description Notes
Panorama Converts the broadcast picture to 16:9 without

changing the centre view.
Ideal for news programs

Full Stretches the whole picture including Centre Ideal for sports programs
Normal 4:3 format. Large boarders at the sides of

picture
Zoom 14:9 Adapts 14:9 broadcasts. Small boarders at the sides of

the picture
Cinema Adapts 16:9 broadcasts to fill screen.
Automatic  Selects format depending on the WSS signal. No WSS or 4:3 detected

Panorama will be selected

Table 1 Picture Formts

The Automatic mode utilises a signal known as the 'Wide Screen Signalling' (WSS) this signal is
transmitted on line 28, When the CTV detects this data it will automatically adjust the screen format.
However, this WSS signal is normally not transmitted, therefore the end user will have to select the
correct screen format. For this reason the default condition for the CW100 chassis, is 'Panorama'.

The end user can make adjustments to the height & vertical shift when using Panorama, Zoom 14:9
or Cinema formats

When carrying out engineers, picture geometry adjustments, the CTV has to be operating in the Full
picture format mode.

When transmitting a 16:9 format picture to ensure that it is compatible with 4:3 CTV it is always
transmitted in a 4:3 format. This achieved by multiplying 576 (active picture lines) by 3/4 which = 432
lines. This is then stretch by a wide screen CTV to fill the screen. It can now be seen that line
resolution is actuarially decreased.
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Vertical Output Stage
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VERTICAL OUTPUT STAGE
The Vertical output stage in the CW100 chassis are operated in a ‘Class D’ configuration; similar to
the CS chassis. The output transistors are acting as switches, and not amplifiers. The advantages of
this type of biasing system are minimal power consumption with minimal distortion, however a
disadvantage is the noise that is left on the signal.

Figure 1 Block Diagram of a 50Hz Class D vertical output Stage

It can be seen in Figure 1 that our vertical drive is fed into a switching amplifier along with line pulses.
The resultant of mixing these two signals is that at the switching amplifier output we have a PWM
signal with a fix frequency of 15.625kHz but the width of the pulses will vary depending on the
amplitude of the vertical drive signal.

From the output of the switching amplifier the PWM signal passes through a class 'D' amplifier circuit
and it is converted back to an analogue signal by means of a low pass filter before being applied to
the vertical scanning coils

Line frequency is chosen for the PWM frequency because each field is made up of 312.5 lines and
therefore, our PWM signal will have a different size pulse per line and the scan will move down the
screen one line by line. The CW100 chassis has 100Hz field scan therefore, the line frequency will
31.25kHz, but the principle is exactly the same.

CIRCUIT DESCRIPTION

From the output of the switching amplifier shown in Figure 2 (IC501) the PWM signal is fed to the
base of Q504 & Q505.Starting with a positive going PWM signal; Q504 will turn on & Q505 turns off.
Allowing current to flow from the +13V rail, through Q504 collector/emitter junction, D502 & D522
turning on Q508, allowing current to flow from ground to the –13V rail via R523, vertical scanning
coils, L501 & C514 (LPF), & Q508 collector/emitter junction.

Next when the PWM signal goes negative Q505 will turn on & Q504 turns off. Allowing current to flow
from the -13V rail, through Q505 collector/emitter junction, D502 & D522 turning on Q508, allowing
current to flow from +13V to ground via Q507 collector/emitter junction t vertical scanning coils, L501
& C514 (LPF), &. R523

To prevent Q507 & Q508 being switched on simultaneously damaging Q507 & Q508 due to
excessive current flow. Crossover distortion is introduced into the drive signal to Q507 & Q508 by the
action of C507, D502, D522, C508, D501 & D521.

L.P.FC la s s  D
O u t p u t

+
-

Switching
AmplifierLine Pulses

Frame Drive

To Frame 
Scan Coils

PWM Signal
15.625kHz
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Figure 2 CW100 Field Output Stage

Self Assessment Question

How many variations in the width of the PWM signal are there?
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Audio Output Stages

30 Min Study Period
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The principles of all the audio output stages, including the sub-woofer are the same. And the principle
of operation is the same, as the vertical output stage except the frequency of the PWM single will vary
depending on the audio being inputted to the circuit.

The base frequency of the PWM is much higher than that which is used for the field output stage due
to harmonics that could be heard by pets. And it will increase by as much as 20kHz (audio bandwidth)

Figure 1 Centre Channel Switching Amplifier

The oscillator used to produce this changing frequency is a 'triangle wave oscillator', and the key
components are R352 & C330.

The time that it takes C330 to charge will determine the frequency of the oscillator. To enable this
oscillator to change frequency; the charging voltage is derived from the input to the low pass filter
(L302) shown in Figure 2, fed back via R329. R352 will determine the time the C330 takes to
discharge.
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Figure 2 Centre Channel Output Stage
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East West

20 Min Study Period
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The E / W parabola is generated in IC6110, and applied to pin6 of IC501b. (Non inverting input pin).
Pin 5 of IC501b (inverting pin) has a ramp waveform applied to it from the collector of Q501. This
ramp is generated from the horizontal drive signal (also used for vertical output generation).

The application of the input signal (E/W parabola) and a ramp waveform to the op-amp are all that is
required to perform pulse width modulation proportionate to the input signal. Once this has passed
through the switching amplifier, it the output will appear as varying mark - space ratio square wave
with a swing of ± 13V (similar to the vertical stage).

This output is fed via Q605 & Q607. The effect of the East-West circuit is to reduce the amount of
charge available across C610 (Figure 2); thus directly affecting the width of the picture. The fact that
the signal is pulsed rather than analogue will have no effect, the result is the same with an added
advantage of less heat generated by power dissipation in this stage.

Figure 1 76DW18H East/West Circuit

In addition due to the size of the CRT fitted to the 76DW18H, the East/West drive signal is also fed to
another switching amplifier (IC503) This signal is used to alter the inductance of the line linearity
circuit and also modulate the focus. Ensuring that the linearity and focus is constant across the width
of the CRT.
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Figure 2 Line Output
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SELF ASSESSMENT QUESTION ANSWERS

Section Question Answer
Name two conditions that will turn on
Q702?

Standby & Over-current

What is the supply voltage to IC1001 during
standby?

Zero volts

What will be measured with a DVM at the
base of Q702 during over-current?

Zero volts

If Q703 is open circuit, what would happen
to the power supply frequency?

Power supply will stop oscillating

P
ow

er
 S

up
pl

y

If load increase on the power supply, what
will happen to the frequency?

Decreases, allowing more energy to
transferred across T701

What is the default condition of IC6702 pin
15?

Low.

If IC6702 pin 15 is high what will happen to
the Dolby power supply?

Turn off

S
la

ve
P

ro
ce

ss
or

What type of device is IC6702? Processor with a combine volatile Memory
What is the active level of IC1001 pin 78? Low. (CTV will switch to standby)

D
at

a
C

om
m

un
ic

at
io

n

If the 100Hz PWB reset is permanently
high, what will happen to the line drive?

Line drive will not start. Reset level is low

During 100Hz scan, what is the frame
frequency?

25Hz, the number of fields per frame is
increase from 2 to 4 therefore frame
frequency dose not alter.

Why is the line frequency doubled? Twice the amount of date within the 25Hz
frame to be displayed.

10
0H

z 
P

W
B

What is the difference in the number of
pixels (picture area) per line between NTSC
& PAL?

No difference, they both have 720 pixels per
line


