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1. SYSTEM OVERVIEW - Modules

1.1 LlLoading Mechanism

Thise i1ncorporates two switches to indicate TRAY IN and TRAY OUT to the control
mis-oprocessor. There is also the tray motor which is operated by the control
mi;.bprmceﬁsor via a motor drive circuit.

1.2 Disc Playing Mechanism CDM 2

The CDMZ is contained within the loading mechaniem over a floating

suspension and consists of the turntable motor, laser swingarm assembly or
RAFOC unit (RadialMZzocus), and a control FCE. The CDMZ can be likened to a
canventional analogue turntable in that it rotates the disc, follows track and
produces a signal (the HF signal) which is directly related to the information
on the track.

Unlike an analogue turntable it is under control from the decoder hoard
circuitry for start—up procedure, turntable motor speed control and )
jumping tracks. It also sends signals related to these functions back to the A
chip and servo micro so that they can monitor what the CDMZ is doing.

1.(7 Decoder FCH

The decoder FCE carries the majority of the CD player circuitry together with
the power supplies. Key to the operation of the player is the servo

microprocessor which initiates start-up, track jumping and searching in the
DMz, It also has a certain degree of control over the A chip. In turn the A
chip provides decoded (@ channel data (disc time and track no. information) back
to the microprocessor. The servo micro is also in two way contact with the
control micro via the I2C bus which can request this @ channel data for display
purposes. The servo micro can also receive commands from the control micro
(e.q. start\stop\go to track 7). In this situation the control micro merely
passes on an instruction it has received from the keyboard or remote control
receiver. 0On receipt of this instruction the servo micro carries out the
appropriate routines for the instruction.

The A chip demodulates the HF signal from the CDM? into digital form, performs a
series of decoding / eror correcting functions on the data using the &4&: DRAM

as r-rking space. It finally outputs a serial data stream containing the 16 bit
audh v samples (left and right alternately) to the B chip. The A chip also
rasses the @ channel data extracted in the decoding process to the servo micro
38 mentioned earlier. The A chip also governs the speed of the turntable motor
»y comparing the rate of data read off the disc with the master clock frequency
then increasing or decreasing the turztable speed for the required data rate.
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Ihe B chip takes the recovered 16 bit audio samples from the A chip. It can
"$£ill in" up to B missing samples, attenuate by 12 dBE's or mute the digital
audio signal under control of the servo micro. The audio samples then pass
through a 4 » upsampling digital filter and finally leave the B chip at 4 x the
input data rate to go to the DAC. The B chip also containes an encoder and

iving circuit for the serial digital output socket.

The DAC I.C. contains two 146 bit DAC s. The input data is separated to left
and right DAC's and is converted into an output current (not voltage)
proportional to the 16 bit data samples.

The clock circuit has its own stabilised supply and outputs two freguencies,
11.28%96 MHz to the B chip (which passes it on to the & chip) and half this
frequency to the DAC.

All decoding and digital signal processing is directly controlled by this clock
frequency.

The low pass filter is a discrete transistor design with its own "clean"
discrete regulator power supply. HBecause of the current output from the DAC
the input to this filter is virtual earth (low impedance). The filter removes
unwanted ultrasonic signals produced by the digital to analogue conversion
process and is in 2 stages and has an output mute relay.

Erawmer supplies are both regul ated and unregulated. FRegulated supplies are used
( all I.C.5. and the audio (LFF) stages. Unregulated voltages are used for
the servo drive circuits on the CDM2 and for & zener regul ated supply on the
display FCR. The headphone amplifier is also powered from the unrequlated
supply.

1.4 Control FCH

The control FCR carries the control microprocessor, the front panel keys and
the motor drive circuitry for the tray motor.

The control micro’s function is to scan the front panel keys for commands and
to interpret any incoming data from the remote receiver for commands to pass on
to the servo micro. The micro also operates the tray motor via the motor drive
circuit when required. Display data is sent in serial form from the control
q’"ro to the display FCE.

1.5 Display PCHE

The display FCE contains a number of ICs to decode the serial data from the
control micro into a parallel form to drive the display segments and LED s,
The remote receiver circuit is also located at one end of the FCR. Fower |
supplies and signals to and from the PCE travel via an 8 way link between the
display PCE and the control PCR.

1.6 Headphone FCR

The headphone FPCE carries the output level control and headphone drive circuit.
Audio signals from the low pass filter pass through the level control then back
to the variable output on the main PCE. The level control also adjusts signal
1( 2l to the headphone drive circuit. '




N.EH., It is useful to refer to the service information for a recent
Fhilips based player for details of signals and typical waveforms.

The Decoder Roard

FPower supplies

The centre—-tapped power transformer produces two sets of
unregul ated supply rails after rectificationy +/— 12V at

high current and +/- 20V at lower current. From these four rails
a series of regulated supplies are derived for difterent parts of
the circuitry. These are detailed in the table. I.C. voltage

regulatores are used for all but the audio supply which uses
discrete regulation circuitry.

Discrete audio supply circit (+/- 11\V)

For the positive rail a current source made up of G201, Q202
biasses 0204 on until the output voltage on the emitter is

sufficient to switch on G203 via the zener DZ03. G203 then rabs
current from the base of 0204 so that a stable ocutput voltage is
obtained. This output voltage will be eguivalent to the zener

voltage plus the base-emitter voltage of G203; approxmately 10.7V.
The negative reglator operates in an identical mode.

Crowbar and mute circuits

Q302 and zener D3I0V6 act as a crowbar circuit on the -6V rail.
Should the +5V fail 0302 switches on and lowers the -6V rail to
protect circuitry from damage caused by loss of the +5v supply.

The audio output mute circuit consists of a relay driven by Q209.
On switch on, rectified a.c. via D207 and R209 gradually charges

up C216 until after about 3 seconds the voltage is sufficient to
switch on 8209 and hence the relay. On switch off Q209
immediately releases the relay and the audio ocutput is muted.

The mute ciruit is there to prevent switch on and switch off
surges from creating audible annovance.

Abbreviations

DAAR Data A to R

CLAH Clock & to B (1.4112MH=)

WSAR Word select A4 to R

DAED Data B to DAC

CLED Clock R to DAC (5.6448 MH=z). Sourced direct from the

precision clock circuit in the Delta 70.

WSHED Word select B to DAC
3




LIST OF ARBREVIATIONS

CIRC
CDMZ
DRAM
DA
EFM

()

FIFO

FRAME

OF L

RADIAL

Cross Interleaved Reed - Solomon Code.

Model number of the disc playing unit.

Dvnamic random access memory. Re—useable memory.

Digital to Analogue converter.

Eight to fourteen modulation. Sixteen bit audio samples are split
into two B8 bit words which in turn are coded into 14 bit words
incorporating error detection bite before encoding onto the disc.
First in First out. Serial buffer in one section of the DRAM where
data from the disc is read in one end then read out at the other.

A8 "reservoir' for data that absorbs differences between the rate
that data comes off the disc and the master clock freguency.

Block of 588 bits of data on the disc containing 12 % 16 bit samples
(6 left and & right) including error correction, synchronisation
and sub coder.

Optical Fickup Unit. Optical assembly or "light pen'.

Movement across the disc.




Subcode Processing

Subcode, which includes track, index, and time data is decoded
from the H.F. signal within the A chip. The information is
passed from the A chip to the servo micro by @bA, @CL, QRA. The
servo micro in twn passes this information onto the display micrao
via the I2C bus. :

Digital output

All coding for the digital output DOEM is done in the K chip.
Subcode data SDAE from the A chip is combined with audio samples
into a specified format and output via an impedance matching
network and isolation transformer to the rear panel socket.

aDA 2 code data (time and track information)
GICL. & code clock

GRA @ code request/acknowledge (handshake line)
SCAR Subcode clock A to B

SDAHR Subcode data A to R

Master Clock

This circuitry is additional to the Philips 16 bit 1.C.s and

unigue to the Arcam Delta 70. All decoding, motor control,
oversampling and audio data rate within the A, B and DAC I.C.s is
synchronised to this clock. The clock circuit relaces the

crystal normally connected across pins 10 and 11 of the E chip.

A 11.2896 MH: crystal oscillator based on two inverters in IC306
is connected to pin 11 of the B chip. A buffer within the B chip
in twn passes this clock signal from pin 9 into pin 19 of the A
chip.

The master clock circuit also outputs a half rate (5.6448MHz)
stable clock frequency to the DAC.

Fower supply for the master oscillator is separately stabilised to
+3.8V from the +20V rail by use of the precision adjustable zener
ICE11.




A signal directly representative of the track information on the
disc, the H.F. signal, enters pin 23 of the A chip. This signal
is cleaned up and a clock waveform extracted from it by use of a
phase locked loop. The loop filter network is on pin 22 and the
clock frequency (which can be useful for syncing a scope to
examine the H.F. signal) appears on pin 27. Data buffering and
error correction is undertaken in the DRAM. Audio data is
transferred to the B chip on the DAAER line. The clock for DAAE
is CLAR and Left/Right data words are defined by WSAHR. Erroneous
data is flagged by EFAHR.

The B chip can interpolate erroneocus data and contains digital
attenuation and mute circuitry controlled by the servo micro.
Four times oversampling digital +iltering means that data leaving
the B chip to the DAC (DABD) is at four times the rate as DAAR
input. The signals DARD, CLEBD, WSED have the same relationship
with each other as DAAR, CLAR, WSAER but at 4 » the fregquency.

In the Arcam Delta 70, CLRED is not connected to the DAC as is
normal for Fhilips/Marantz players. Instead, an identical but
more stable clock for the DAC is provided by the master clock
circuit, IC30&4, 307.

The DAC requires 3 supplies to operate correctly, +5V, -6V, -—-15V.
Also a series of averaging capacitors for the bit-switches in each
channel of the DAC are necessary for good linearity and low
distortion. lLeft and Right audioc samples on DARD are separated
by use of WSED and are decoded to become an output current to the
audio stages, proportional to the value of the audio samples.

Note that this current ocutput means that it is not possible to
directly moniter this output point with an oscilloscope. The
first audio stage must be use to convert this current to a
measureable voltage.

Audio stages

The audio output filter/amplifier is in two stages. The first
stage consisting of RQ1-07 takes the output current from the DAC
into the base of 01 and converts it to a voltage on the collector
of 5. @1 and 82 form a long—tail pair with 05 as the output
amplifying stage. Q374 and R6/7 are two current sources. The
feedback network from the collector of G5 back to the base of @1
determines the amplifier gain. R10 sets the gain in the audiao
band while C4 progressively reduces it above 20KHz, this being the
first stage of filtering. A network consisting of R13, C3, Cé
can be switched in to provide & de-emphasis rolloff in the audio
band for discs with pre—-emphasis. FET 012 is used as a switch for
the deemphasis circuit.

The second stage is a two transistor pair, @8/9 with current sowrce
210711, Audio band gain is set by R19/20, Outeide the audio
band the stage acts as a 2 pole filter set by R1S5/16 and C7/8.

This filter, combined with the first stage roll off forms a 3 pole
RBessel characteristic linear phase filter, - 3dB point set at

I5kHz .

IC1 with C10 forms an integrator with high d.c. gain and acts as a
D.C. servo so that the D.C. offset on the output stage is very

1 ow. For this reason IC1 is an LF411 CN op amp with very gooad
offset specification.

The audio output is shorted by RLAL until the audio stages have
stabilised on switch on. This delay period is set by a time delay
in the mute circuit. 6




Display functional description

Subcoded data from the servoprocessor is read by the keyboard
processor which prepares the relevant parts of data for the display.
Data is sent to the display circuit via the control bus in
non—-acknowledge mode when data enable is low.

Input data format

The display serial data is made up from two signals,serial data and
clock.

Using a format of a leading "1" followed by the 35 data bits allows
data transfer without an additional load (strobe) signal.

The 35 data bits are latched after the 36 data bit is complete.

The display changes only if the serial data bits differ from the
previous time.

The timing diagram shows the start bit "1V preceeded by the 38 bits of
data. At the 36 clock strobe signal is generated by a BCD counter %
some logic. at the same time as the clock which loads the 35 bits of
data into the shift registers when latched drive the display.

At the same time as the strobe going high the output of the RS
bistable goes low which stops the clock until the next start bit is
present.

The BCD counter is reset when data enable goes low.




3. CDhm2

TL

RE dig

DODS

FFU

- DECODER SIGNALS

Start Initialise — switches on the laser and focus circuit.
Ready - signal from CDM2 that the laser is on and that the mechanism

has {found focus.

Track Loss - signal from CDM2 that it has jumped off track. Outputs
a pulse every time a track is crossed, so can be counted by the servo
micro to tell where the pickup is.

Radial Error digital - Indication of radial error signal in digital
form. Indicates to the servo micro if the light pen is moving from
the inside of the disc to the outside by making a O - 1 transition

or outside to inside by making a 1 - O transition.

Drop out detection supression. When the servo micro detects that the
signal from the disc has been lost (i.e. a dropout of data) it sets
thig line low. The line clamps the AGC of the photodiode amplifier
to its present level until signal is restored.

Radial Fulse. Used by the servo micro to alter the gain of the
radial control amplifier depending on whether there is local control
of the radial position (Radial Error processor 1.C.) or control bv
servo micro using the 4 bit DAC. ’

4 Bit control lines from the servo micro to the internal DAC in the
Radial Error Processer 1.C. Used by the servo to move the lightpen -
to the inside or outside of the disc and at what velocity.

High Frequency signal. An amplified signal from the photodiods
reading the information off the disc.

High Frequency Dropout - signal from the CDM2 to the A chip that a
dropout in signal has occurred. Automatic level setting in the data
slicer and phase detector in the A chip are clamped to their present
level on receipt of this signabd.

Motor control. This is a high frequency square wave for control

of the twntable motor speed and direction. As a 1:1 markispace
square wave {(i.e. a mean D.C. level of 50Y%) the motor is stationary.
If the M\S ratio alters so that the mean level rises then the disc
will rotate clockwise (from above), the normal direction for
playback. If the M\S ratio causes the mean level to fall below S0%
then the turntable will turn anticlockwicse. Speed is governed by
how far the mean level is from S0%. ("Hyperdrive'occurs when the

M.C. signal is faulty and is at either OV aor +5V.)
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