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1-2. Block Diagram (MZS-R5ST)
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2. FUNCTIONS AND FEATURES

MZ-R5ST is the new Sony portable MiniDisc Recorder of the fourth generation using the wide bit stream technology that is the fi
world as a portable MiniDisc Recorder. MZ-R5ST has the following functions and features.

e Compact and slim recording/playback unit : The MiniDisc Recorder is made small and compact as it has the limited function:

« Built-in Sampling Rate Converter

« Wide Bit Stream Technology

« Synchronous Recording Function

« Time Machine Recording Function

 Built-in Rehearsal Function

 Built-in UNDO Function

e Output Jack For Active Speakers

playback and recording (microphone recording only), and the editing function is handled
by the station. Thus the size as thin as 20.1 mm and as light as 185 g (almost equal to t
conventional potable MD player) is realized.

: MZ-R5ST has the built-in sampling rate converter that enables recording from digi
equipment using other sampling rates as DAT deck or a satellite tuner.
(Sampling frequencies: 32 kHz, 44.1 kHz and 48 kHz are supported)

. The input circuit, the output circuit and their peripheral circuits operate on the 20-k
audio data so that the maximum performance of the ATRAC IC which operates on 20-bi
and higher can be fully utilized.

. When dubbing digital signal from a source digital equipment such as CD player to N
R5ST using optical digital cable, operation is simple without the need to operate both the
source side equipment and this unit.

: Time Machine recording always stores the input sound into the DRAM IC in MZ-R5S
so that the sound that is two seconds ahead of pressing the record button can be record
This functions convenient not to miss recording of the very beginning of the program
when recording off-the-air program of satellite broadcast or FM broadcast.

: Editing points can be checked in units of 0.06 seconds in the range of 256 steps (tot
seconds) from —128 step to +127 step centering around the editing point. This function i
convenient in the editing such as Divide editing.

: UNDO function lets operator undo an editing operation when operator makes an

operational error.,

: The STEREO-MINI output terminal for active speakers is equipped. Sound volume
the active speakers can be controlled by key operation of station or key operation ©
remote controller.



Differences of functions between the 4th generation MiniDisc recorder (MZ-R30) and MZ-R5ST are shown below.

Table 2-1 Comparison of functions between the 4th generation MiniDisc recorder (MZ-R30) and MZ-R5ST

Functions of MiniDisc recorder MZ-R5ST MZ-R30
Headphones output ©) ©)
LINE output MiniDisc recorder :X o
Station side O
Digital output MiniDisc recorder :X X
Station side 0
Active speaker output (@)
LINE input MiniDisc recorder :X
Station side O
Digital input MiniDisc recorder :X
Station side O (2 inputs) O (1 input)
Microphone input g/ltlgtliglr]scSi:jeecorder ())( (External stereo) O (External stereo)
AVLS ©) ©)
DBB (Digital Bass Boost) ©) ©)
RESUME O (Always ON) O (Always ON)
BEEP ©) ©)
Monaural recording ©) O
Monaural playback ©) (@)
Automatic track mark ©) ©)
Character input ©) ©)
Sampling rate converter MiniDisc recorder :O
Station side X O
20-bit wide bit stream (@) X
Synchro-recording O ©)
Time Machine recording O X
Timer standby function (@) X
Program playback (@) X
Rehearsal function O X
Undo function O X

Note : The marlQ in the table indicates the new functions.




3. CIRCUIT THEORY OF MZ-R5ST STATION

3-1. System Configuration
(1) System Configuration of MiniDisc Recorder (MZ-R5ST).
Fig. 3-1 shows system configuration (MZ-R5ST). MiniDisc recorder (MZ-R5ST) is described briefly as follows.

First, the flow of signals during recording is described. The MIC IN signal that is passed through the microphone a@@#fiepu®s the
AD/DA converter IC303 where the microphone signal is converted to the 16-bit digital data by a built-in A/D converterital seyda is
sent to the DSP IC503 via the OR gate IC511. During LINE recording , the 20-bit digital data that is A/D converted hyrtii Bt
R5ST) (refer to the next section of this manual (2) System Configuration of Station (MZS-R5ST) for more details), i©@mpaRol€503
via the OR gate IC511. The other input that is the DIGITAL IN input signal, is input directly to the DSP IC503 . At IgiE03rscessing
(compression, interleaving, EFM modulation, etc.) is performed on the input digital data to generate the EFM signal. igraBRNss
generated is recorded on the MO disc via the REC DRIVE IC506.

Next, the flow of signals during playback is described. The EFM signal that is read by the optical pickup is input td@&B 88 the

RF amplifier IC501. At IC5083, signal processing ( EFM demodulation, de-interleaving, expansion, etc.) is performed onER®/linpu
signal to generate the DA data. When the MiniDisc recorder (MZ-R5ST) is used as a stand-alone unit, the DA data isABfDAo the
converter IC303 where the DA data is passed through the internal DBB (Digital Bass Boost) circuit, digital filter andtedcontber L-
channel and R-channel analog signal by D/A converter. The D/A converted L-channel and R-channel analog signal paséesahdingh t
gain control IC305, headphones amplifier IC805 and then to HEADPHONES. When station unit is connected, the DA dataitheutput t
AD/DA converter IC301 of the station connected.

Next, the flow of the servo signals is described below. The error signals that are read by optical pickup are sent ICHIS BEex
passing the various error amplifiers inside the RF amplifier IC501. In the DSP IC503, the input error signals are peréoserd th
calculations by the internal digital servo processor to generate the servo signal. The servo signals are then outpotdme useld aind
motors via the coil/motor drive IC505.

The system controller IC801 is described lastly. The system controller IC801 controls the whole system of the MZ-R53f.céhgoha
functions of the respective ICs and the input signals that are controlled by the system controller IC 801 are shown below.
@ Controls the DSP IC503 : « Control of the respective servo processings.
« Selection of mode (recording or playback) of the respective signal processing blocks
« Control of input sound source (AD data or digital data), etc.
# Controls the RF amplifier : Selection of mode (PIT or GROOVE) of the RF amplifier, etc.
# Controls the audio gain control IC305 : Control of the output volume
@ Controls the AD/DA converter IC303 : Control of the DBB circuit, etc.
@ Controls the NV RAM IC807:  Control of the E-F balance values during servo processing
@ Controls the stepping motor drive IC702
@ Controls the REC DRIVE IC506
4 Communication with the system controller 1C907 of station unit
# Controls the input signals from keys and switches
@ Controls temperature inside the MiniDisc recorder
# Controls the clock information
@ Drives LCD

(2) System Configuration of Station (MZS-R5ST).
Fig. 3-2 shows system configuration (MZS-R5ST). Station (MZS-R5ST) is described briefly as follows.

First, the flow of signals during recording is described . When station (MZS-R5ST) is in the LINE recording mode, thellanbdRne
channel analog signals that are input from the LINE IN JACK J303 are sent to the AD/DA converter IC301 via the LINE &8iije¢hé
differential buffers IC101 and IC201. The LINE input signal is converted to the 20-bit digital data by the A/D conveed€B&ld The
20-bit digital data is output to MiniDisc recorder (MZ-R5ST). The digital recording mode is described next. The stati®@b@TYBas
the two channel digital inputs. The digital signal that is input from the DIGITAL IN is sent to the DIN selector IC311atibhZS-
R5ST) has the recording source selector switch. When operator operates the recording source selector switch, resultioirgalect
the system controller IC907 so that IC907 recognizes the selected recording source and controls the selector switdblIMsidke ther
IC311. Thus the digital data that is going to be output to MiniDisc recorder (MZ-R5ST), is determined. The digital idatel#uded by
the DIN selector IC311 is output to MiniDisc recorder (MZ-R5ST) via the level converter IC313.

Next, the flow of signals during playback is described. The DA data that is output from the DSP IC503 of MiniDisc recoRESTY|Zs
input to the AD/DA converter IC301 where the DA data is passed through the digital filter and is converted to the L-ch&aclehanel
analog signals by D/A converter. The D/A converted L-channel and R-channel analog signals are output to the LINE OUVjatkel30-
LINE amplifier IC302, output to the HEADPHONES OUT jack J302 via the LINE OUT amplifier IC302, PB VOLUME RV302 &
headphones amplifier IC305. The D/A converted L-channel and R-channel analog signals are also output to the ACTIVE SPEAKE
jack J301 via the LINE OUT amplifier IC302 and buffer IC317, and is at the same time output to the AUDIO GAIN control IC3(
MiniDisc recorder (MZ-R5ST) via a differential amplifier.

The system controller IC907 is described lastly. The system controller IC907 controls the whole system of MZS-R5ST. cbnérohain
functions of the respective ICs and the input signals that are controlled by the system controller IC907 are shown below.

@ Controls the DIN selector IC311Control of the digital data (DIN1 or DIN2) that is going to be output to MiniDisc recorde
(MZ-R5ST)

@ Controls the level converter : Selection of POWER ON/OFF

@ Controls the EVR IC304  : Control of the output volume for active speakers

@ Controls the AD/DA converter IC301 : Control of ON/OFF of the A/D converter and D/A converter, etc.

4 Communication with the system controller IC801 of MiniDisc recorder (MZ-R5ST)

@ Controls the input signals from keys and switches

@ Drives LCD
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3-2. Microprocessor Interface
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Fig. 3-3 Microprocessor interface
Fig. 3-3 shows microprocessor interface between station unit and MiniDisc recorder.
1. Communication between system controller IC801 and IC907

The system controller IC801 of MiniDisc recorder sends the various commands in the form of serial data to the systeniC88#alfer
station in order to establish communication between them. These serial data are output from @gSDP] to the system controller
IC907 of station, in synchronization with clock signal that is output fro@d&CKO0] and chip select signal from @n[CS0]. The system
controller IC907 of station reads the serial data and executes the operations in accordance with the input serial datadatéherat
command is issued, the data that corresponds to the command, is output @ pid0] in synchronization with the clock that is input to
pin@ [SCKO].

The main interfaces are shown below.

@ From system controller IC907 (statior} System controller IC801 (MiniDisc recorder)
¢ Input data from operation keys
 Selection of recording mode (Stereo/Monaural, Digital/Analog), etc.

@ From system controller IC801 (MiniDisc recorden) System controller IC907 (station)
» Presence or absence of rechargeable lithium-ion battery
» LCD display data
 Time information
« Disc information (Presence or absence of disc, CD or MO, copy protection) etc.

2. Communication between system controller IC907 and EVR 1C304

When the system controller IC907 detects that the active speaker VOLUME key is press@dl i8] or pin® [RMC] input, IC907
outputs data from p@) [EDATA] to EVR IC304 in synchronization with the clock at ®n[ESCK] and the chip select signal at @n
[ECS]. Output data from IC907 controls the output signal from ACTIVE SPEAKER OUT J301.

3.  Communication between system controller IC907 and LCD block

The system controller 1C907 controls the display data by transferring data to the LCD module through the 8 paralleldigpdayTdeta

is output from the eight data output pins of@ifDBO] through pigd [DB7], to the LCD module in synchronization with clock at@in
[LCD SCK] and the strobe signal at f@#h[LCD STB].



3-3. Power Supply Circuit
Fig. 3-4 shows a block diagram of the power supply circuit (MZS-R5ST).

(1) Generating the UNREG power supply voltage

When the DC plug is inserted to the DC jack, 9 V is input to POWER CONTROL1 IC9@%[pEC] via a line filter LF902, which starts

up IC904. As IC904 starts up, the PWM waveform that is generated by the internal PWM comparator, is outpu@irfdgih Q908

and Q907 start switching operation as a result of this PWM waveform output, and the step-down DC-DC converter ciratiiijs giéee

the Q907 output is smoothed by D905, L903 and C908, the voltage resistance-divided by R915 to R917 is fed BadKNBiH of
IC904. Based on this feedback voltage, IC904 controls the voltage by controlling the PWM wave duty generated by the PWigrcompa
inside. As a result of this operation, the UNREG 5V is generated. (Refer to Fig. 3-7 and Fig. 3-8.)

(2) Generating the 2.9 V for system controller IC801

The UNREG voltage that is generated by the UNREG power generating circuit, is input to the RESET I@2p80id}. When IC908
starts up, 2.9V is generated by the internal step-up/step-down regulator. And 2.9V is output @onipim output 2.9 V is input to the
system controller IC907 p@ [VDD] to start up the system controller IC907.

(3) Generating the SWD 5V

When system controller IC907 starts up, IC907 detects whether MiniDisc recorder (MZ-R5ST) is connected to station ostaige &m
pin@ [XLOCK] (“L": when MiniDisc recorder is connected). When MiniDisc recorder is connected to station, and when the POWER ki
S609 is pressed to set the@rfPOWERKEY] input to “L”, the system controller IC907 outputs “H” from@rPCONT]. Q906 and Q905

are turned “ON”" by this “H” signal so that the UNREG voltage is supplied as the SWD 5 V to the respective ICs such as DINORELEC
IC311 and others. When MiniDisc recorder has not been connected to station and is connected later, output frof@ RCDpI]

goes to “H” immediately.

Fig. 3-5 shows the timing chart when the POWER key is pressed with MiniDisc recorder connected to station.

h While POWER key is pressed
@ 1C907 <«
25pin XLOCK 0_

<

Approx. 3[V]

@ 1C907
29pin POWERKEY 0_

O Approx. 3[V]

1C907 :
@ Tpin PCONT  q_ Appro§.200[ms]

Approx. 5[V]

@ 1C314
3pin IN 0_

Fig. 3-5 Timing chart when the POWER key S609 is pressed
(4) Generating the 2.9 V for the level converter IC313

The SWD 5V is supplied to the 2.9 V REG IC314®ifIN] to start up IC314. As IC314 is started up, the 2.9 V is generated by internal
series regulator and is output from@mOUT]. The 2.9 V is output to the level converter IC313 as its startup voltage.



(5) Generating the AUDIO 5V

Fig. 3-6 shows the waveform timing chart when generating the AUDIO %5 V. When the system controller IC907 is started witb MiniD
recorder connected to station, "H” signal is output fron@ifiPCONT]. Q911 (1/2) and (2/2) are turned “ON” by this “H” signal so that the
9V that is input to the DC jack, is supplied to the POWER CONTROL2 IC9@@ p#CC] through the line filter LF902 and L904. When
IC905 starts up, the PWM waveform that is internally generated by the built-in PWM comparator, is output @pf@pifi]. Q910 is
started the switching operation by this PWM waveform, and the step-down DC-DC converter circuit is started up. ThenQitput of
(refer to@® of Fig. 3-6) is input to T901 where its energy is converted (ref@ tf Fig. 3-6), smoothed by T901 coil and C911 to generate
+5V (refer to@® of Fig. 3-6). The +5V is voltage-divided by the voltage-divider-resistor of R918 to R920, R955 and R922. Output voltage
from the divider is fed back to IC905 @ [INPUT]. Based on this feedback voltage, IC905 controls the voltage by controlling the PWM
waveform duty generated by the internal PWM comparator. The AUDIO +5V is thus generated. The AUDIO +5V is supplieDi®the A
circuit via smoothing circuit of L902 and C906. (Refer to Fig. 3-9.)

Output of Q910 (refer t@® of Fig. 3-6) is smoothed out by D906 and a negative voltage power is generated. (@:fafrFay. 3-6.) The
negative voltage power is removed of ripple by L901, C905 and C909, and the AUDIO -5V (K®fef Eig. 3-6.) is generated. (Refer

to Fig. 3-9.)

14 @ o l—| ﬂ H I_I ..... I

L L sm

fie3-4 @  o_

..... -5[V]
tied-4 @  o_

i
fig. 3-4 @ 0_ I_l I—I l——| I_I
tig -4 @ " +5[V]
tigy-d @ o 150V)

Fig. 3-6 Waveform timing when generating the AUDIO 5 V

(6) Generating 2.5 V to be used inside EVR IC304
When the AUDIO +5 V is input to p®[IN] of the 2.5V REG. IC306. The 2.5V is generated by the internal series regulator. The 2.5V
is output from pif® [OUT] and used as the internal power supply voltage of EVR 1C304.

(7) Operation of voltage detector IC910

Whether AC power is input to station or not, is detected @giCIN] of the system controller IC907. (“L”: when AC power is connected.
) The voltage detector IC910 is installed in order to change the port inpu@f[pi@IN] earlier, when AC power cord is removed from
station. When input to 1C910 @ becomes lower than 4.5 V, FET inside 1C910 is turned on so that “L” is output frét p@021 is
turned off by this “L” signal. And “H” is input to p@ [ACIN] of system controller IC907 .
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Fig. 3-7 UNREG power supply voltage generator circuit waveform timing chart
(when MiniDisc recorder is not connected to station)
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Fig. 3-8 UNREG power supply voltage generator circuit waveform timing chart
(when MiniDisc recorder is connected to station)
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Fig. 3-4 Block diagram of the power supply circuit(MZS-R5ST)

— 24 —

D906 L901 0
{<¢ LN AU ST > 1C101, 1€201, 1C302
J_ J 1C306 1€305, 1€315, 1C317
T o2 €909 N s 905 2.5V REG.
+ +
+2.
IN o )T 2.5[V] S 10304
7
LF902 THP901 L904 " R321
I o o wo @ o, 1)
9Vl E%’ “LEILTER] w4 o o Trpsms
1902 (9
R933 +
N 70 AU +50V] > 1C101, 1C130, 1C131
€924 7901 E I3 1201, 16230, 1C231
919 R928 [ ROT9S S RIS 1C301, 1C302, 1C304
T3 Asor L con: 1C305, 1C306, 1C316
i c911| R9203 3 R918 3 R922 1c317
mr ”J 1 91
:r;rLr 1C314
Q911(2/2) ® 2. 9[V] REG.
At +2. 9[V]
Iy d 1C313
Q911
1/2) Q906
X €305 A
= POWER CONTROL2
= SWD 5[V] [— POWER FOR WOTOR DRIVING
= Q905 1C308, 1C309, 1C310
Approx. 1[V] 1C311, 1C314
from 1C908
5pin VOUT Q907 o 1903 o
UNREG 5[V
2.9[v] : LT - vl T0 UNIT
) 1307, 1909
R9I5S R913S EL CIRCUIT
. CHARGE CIRCUIT(1C902)
08 [ Y D910
D905 R916S R917 R914S
3 b1 L906 D908
m P T >}
938
16904 TP9013 = I
- POWER CONTROL1 s
g =
= ©
N ]
c910 -
VOLTAGE DETECTOR Approx. 1[V] e
a 1€908
x RESET
= (2. 9[V] REG.)
® $954
RESET
s z o
<l g. & g
Y
22)—— (D——(T) G2 8655
44 U, 39 {2 [12] XLOCK
POWER KEY
1C907

609
POWER KEY



TP9067

CHG
o
L907 D901 2903 0901
\ /
1C901
S C958 R904 DUAL P-ch MOS FET
J; Q903 A LIP-8 ==
>
2 R905 N
D904
) 4 ) | T\ P!
2 4 3 R906 3 )
R910
R907S
® ai
Q904 10902
CHARGE CONTROL
=
2 x Q902 Q902
E - (1/2) 2/2)
G &
CHG & Y
HGLED
LION
59)-°
5951
LION
[ ZG)STLION
16907
SYSTEM CONTROLLER
\49 50}
o t o
sl 8
w w
(=3 o
s| e
al 2 LI+
‘ 1
) —
fl

g\
S
w/‘

1C801 SYSTEM CONTROLLER

RB808

VWA

o LIMNT (LI4MNT)
€0

UNIT SIDE(MZ-R5ST)

Fig. 3-10 Charging circuit




3-4. Charging Circuit

Fig. 3-10 shows the charging circuit. Charging operation starts when the following conditions are satisfied.
@ When MiniDisc recorder is not connected to station : The main power is supplied to station and lithium-ion battery is connectec
@ When MiniDisc recorder is connected to station : The main power is supplied to station and lithium-ion battery is connected eif
to MiniDisc recorder to station.

The charging operation when MiniDisc recorder is connected to station, is described first. When the main power is shppiatida
that is connected to the MiniDisc recorder, the respective system controller ICs of MiniDisc recorder and of statioatade dd¢ten the
system controller ICs of MiniDisc recorder and of station check presence and absence of rechargeable lithium-ion batteiy dalsleo
3-1. Result of this check is sent from the system controller IC801 of MiniDisc recorder to that IC907 of station withl tbenserand.
(This communication can be checked using the service mode installed this unit. Refer to service manual for more details.)

Table 3-1 Presence or absence of lithium-ion battery

1C801 pir€d [LIMNT (LI+MNT)] IC907 pir@ [XLION]
MiniDisc recorder H -
Station side - L

When the system controller IC907 detects that a lithium-ion battery is connected to either station or MiniDisc recordesfd @abér
pin@ [LION] or pin@ [STLION] whichever a battery is connected, to “H”. The P-channel MOS FET inside 1C901 is turned “ON” by thi
“H” signal. Next, the system controller IC907 outputs “L” from its@ifLICHG]. CHANGE CONTROL IC902 is started up by this “L”
signal. When IC902 is started up, 1C902 outputs “L” (approximately 3.6 V) frof@® pi@903 and Q901 are turned “ON” by this “L” signal

to start charging operation with constant current and constant voltage. The “LI+ voltage” that is output from Q901pithimplutad P-
channel MOS FET IC901 to supply the “LI+ voltage” (approximately 4.2 V) to the respective rechargeable lithium-ion batteries v
channel MOS FET inside 1C901.

Table 3-2 Supply of the “LI+ voltage”

Presence or absence of rechargeable lithium-ion battery IC907 pin @ [LION] IC907 pin @ [STLION]
MiniDisc recorder (MZ-R5ST) : Presence H -
MiniDisc recorder (MZ-R5ST) : Absence L -
Station side (MZS-R5ST) : Presence - H
Station side (MZS-R5ST) : Absence - L

IC902 detects the charging voltage (4.2 V) at it€3inIC902 controls the output voltage from its@rusing this feedback voltage.

The system controller IC907 outputs “H” from @nh[CHGLED] while charging the rechargeable lithium-ion battery connected to station.
D904 is illuminated by this “H” signal.



3-5. System Backup Circuit
Fig. 3-11 shows the system backup circuit. Station (MZ-R5ST) adapted the built-in rechargeable Ni-Cd battery as sh@ahlin Fig.

1. Charging circuit

When DC plug is connected to DC jack, the UNREG +5 V is generated and is sent to the 3.3 V regulator @90 pWhen the 3.3V
regulator IC906 is started up, 3.3 V is generated by the series regulator inside IC906 and is outpu@irf@ugi The 3.3V is supplied
to rechargeable Ni-Cd battery as the charging voltage. It takes about 10 hours to fully charge a battery. This batteapopeoate week
as the power supply for TOC writing during timer recording even though AC power is kept disconnected.

2. Operation when system backup works

When DC plug is disconnected from DC jack, the P-channel MOS FET Q924 is turned on, and the output voltage from the eechargeabl
backup battery is supplied to the RESET IC90€8pifvDD] via Q924. The RESET IC908 has the VDD power supply voltage detection
circuit, and the 1C908 controls the self-step-up circuit consisting of L906, D908, C938 and the switching out@t[aXpito maintain

the VDD input voltage always above 3.4 [V]. When IC908 is started up, the MICON +B voltage 2.9V is generated by theegiegoup/'s
regulator inside IC908. IC908 then outputs the generated 2.9 V fr@ [MOUT] to the system controller IC907 (i [VDD].

When the generated 2.9 V is supplied, the system controller IC907 keeps activated until the backup battery runs out é¥€nthéwvgh

is not supplied. The output voltage of the rechargeable backup battery is supplied to MiniDisc recorder via D903 toe. sysiemth
controller IC801 of MiniDisc recorder also starts up in the same manner as station. (Refer to section “5. MZ-R5ST MinlDRDREC
POWER SUPPLY CIRCUIT THEORY” for more details.) During the system backup mode, the system controller IC801 and REAL TIME
CLOCK I1C804 of MiniDisc recorder and the system controller IC907 of station are activated. The following data is kept chesnthreze
communication between the two system controller ICs.

* VOLUME setting data
» Clock setting data
» RESUME data, etc.

3. RESET operation
The RESET switch S954 is installed that allows manual reset because the system controller IC907 keeps activated urtilbdgenacku
runs out if it is started once. This RESET switch can be used to exit the service mode and for other purposes.

4. Power supply detection

Whether DC IN 9V is supplied or not is detected by2DifACIN] of IC907 because the system controller IC907 keeps activated until the
backup battery runs out if it is started once. (“L”: when DC IN 9V is supplied.) When DC IN 9V is supplied@npraN] of system
controller IC907 goes to “L” while the system backup power is also supplied, the status signal telling that DC IN 9V ¢ supptjgut

from pin&d [SDO0] of IC907 to the system controller IC801 of MiniDisc recorder in the form of serial data. When 1C801 receives the seria
data, the reset operation is performed in the MiniDisc recorder.
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Fig. 3-11 System backup circuit
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3-6. Key Input and Switch Detection

Fig. 3-12 shows block diagram of the key input and switch detection circuit of station. The system controller IC90Ratetaytsftthe
key switches is pressed, by performing detection shown in Table 3-3 through Table 3-8. Result of detection of the kigfsesrttiavare
shaded in these tables can also be checked when the service mode is used. Refer to service manual for more details.

Table 3-3 Detection switches

ence)

Switch No. Switch Name System control IC detect pin Contents of Detection
S630 PANEL DOWN Pin@ [PANEL DOWN] Detect whether panel of LCD is closed or not.
(“L": During PANEL DOWN)
S609 POWER Pin@ [POWER KEY] POWER key detection switch
S610 PLAY KEY Pin@ [PLAY KEY] PLAY key detection switch
S611 REC KEY Pin@) [REC KEY] REC key detection switch
S612 LINE-OPT1-OPT2 Pin@ [LINEOPT1] Input sound source selector switch
Pin@ [LINOPTZ]
S613 PLAY-OFF-REC | PinG)[TIMER1] Timer setting detection switch
Pin@ [TIMERZ]
S614 SYNCREC Pin@[SYNCREC] Synchro recording detection switch
(“L”: When selecting synchro recording)
S951 XLION Pin@ [XLION] Presence or absence of lithium battery of station ( “L": Pres|
S953 RELEASE Pin@[XRELEASE] RELEASE key detection switch
S952 CLOCK SET Pin@[CLOCK KEY] CLOCK SET key detection switch
S655 XLOCK Pin@[XLOCK] Whether MiniDisc recorder is fixed to station or not .
(“L": When MZ-R5ST is connected to station (MZS-R5ST))
S656 XINT Pin@[XINIT] Detect the initial position of MiniDisc.

(“H”: When MZ-R5ST is connected to station (MZS-R5ST)

Table 3-4 List of KEYO input voltage

Table 3-5 List of KEY1 input voltage

Switch No. | Switch Name 13 1C907 pin G[KEYO] Switch No. | Switch Name IC907 pin G[KEY1]
S604 STOP 0 [V] S618 DISPLAY 0 [V]
S605 REW 0.4 [V] S619 MODE 0.4 [V]
S606 FF 0.8 [V] S620 UNDO 0.8 [V]
S607 PAUSE 1.2 [V] S621 TRACK MARK 1.2 [V]
S608 END.S 1.7 [V] S622 MOVE 1.7 [V]

S623 ERASE 2.1 [V]
Table 3-6 List of KEY2 input voltage Table 3-7 List of KEY3 input voltage

Switch No. | Switch Name C907 pin GY[KEY2] Switch No. | Switch Name IC907 pin @[KEY3]
S624 TITLE/ENTER 0 [V] S601 TREC 0 [V]
S625 SELECT 0.4 [V] S602 VOL+ 0.4 [V]
S626 CS+ 0.8 [V] S603 VOL- 0.8 [V]
S627 CS- 1.2 [V]

S628 UP 1.7 [V]
S629 DOWN 2.1 [V]

Table 3-8 List of KEY4 input voltage

Switch No. | Switch Name IC907 pin G[KEY4]
S615 CAPS 0 M
S616 RIGHT 0.4 [V]
S617 LEFT 0.8 [V]
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Fig 3-12 Block diagram of the key input and switch detection circuit(MZS-R5ST)
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3-7. MiniDisc Recorder Connection and Removal
Fig. 3-13 shows the connection and removal circuit of MiniDisc recorder.

(1) Operation when MiniDisc recorder is connected to station

When MiniDisc recorder is connected to station, “L” single is input t@pjXLOCK] of system controller IC907. When IC907 detects that
“L” signal is input to Pi9 [XLOCK], it outputs “H” from pin@ [MOTORCONT] and “L” from pirf® [MSTOP]. These output signals turn
on Q913 and turn off Q914 (1/2) to start rotation of the arm up/down motor M931. As the arm up/down motor M931 rota&@s(stbp)g
and gear (cam) are driven by this motor rotation. The gear (cam) has protrusion. When MiniDisc recorder is connectedhes giato
(cam) overrides the connector arm assembly. (Refer to (a) in Fig. 3-13.) As the connector arm assembly overrides, dharoonnect
assembly moves upwards so that MiniDisc recorder is connected to station. At this state, XINT SW656 is set to the “ustqieessdtat
input to pir@d [XINIT] of the system controller IC907 goes to “H”. As the system controller IC907 detects that inpu§dXINIT] goes

to “H”, it outputs “L” from pin@ [MOTORCONT] and “H” from pif® [MSTOP] so that rotation of the arm up/down motor M931 is
stopped.

Fig. 3-13 (c) shows the timing when MiniDisc recorder is connected to station.

(2) Operation when MiniDisc recorder is removed from station

When the RELEASE key is slid to right direction, input to@ifiXRELEASE] of the system controller IC907 goes to “L”. When the “L”
is input to pid [XRELEASE], it outputs “H” from pi@ [MOTORCONT] and “L” from pirf® [MSTOP]. These output signals turn on
Q913 and turn off Q914 (1/2) to start rotation of the arm up/down motor M931. As the arm up/down motor M931 rotategstbp)gaat
gear (cam) are driven by this motor rotation. The gear (cam) has protrusion. When MiniDisc recorder is removed fromisgdian, t
(cam) removes the connector arm assembly. (Refer to (b) in Fig. 3-13.) As the connector arm assembly is removed, tharoonnectc
assembly moves downwards so that MiniDisc recorder is disconnected from station. At this state, XINT SW656 is set setliestptes
so that input to pied [XINIT] of the system controller IC907 goes to “L”. As the system controller IC907 detects that inpugo pin
[XINIT] goes to “L”, it outputs “L” from pin@ [MOTORCONT] and “H” from pi® [MSTOP] so that rotation of the arm up/down motor
M931 is stopped.

Fig. 3-13 (d) shows the timing when MiniDisc recorder is removed from station.



3-8. Mute Circuit

Fig. 3-14 shows block diagram of the mute circuit (MZS-R5ST). The mute circuit is activated when any of the followingditieass
satisfied.

B Conditions
@ When any key such as STOP/ PAUSE / FF is operated (Mute control@}AlUTE] of the system controller IC801 of MiniDisc
recorder)
(® When MiniDisc recorder is removed and when station is used as a stand-alone unit (Mute cont@ [RMIUTE] of the system
controller IC907 of station)
(® When DC plug is removed from station (Mute control by the voltage detector IC316)

The mute circuit operation under the respective conditions is described respectively. Because the L-channel and these-thasasie
circuit configuration, only the flow of L-channel signal is described below.

(1) Mute circuit operation under the above described condition ©O)

When MiniDisc recorder is connected to station, and when any function button such as STOP or FF button requiring thetrootésopera
pressed, “H” is output from p@ [AMUTE] of the system controller IC801. Q301 and Q302 are turned “ON” by this “H” signal, and
AUDIO +5V is supplied to Q101 to Q103 so that the respective output signals are muted.

(2) Mute circuit operation under the above described condition ®

When MiniDisc recorder is removed or when station is used as a stand-alone unit, “H” is output @HPMWTE] of the system
controller IC907. The mute circuit functions in the same way as described in the above c@diiso as Q304 and Q303 are turned
“ON” by this “H” signal, AUDIO +5 V is supplied to Q104. And the input side of the headphones amplifier IC305 is muted too.

(3) Mute circuit operation under the above described condition ®

When DC plug is removed from station, input to@irof the voltage detector IC316 goes to “L”. IC316 has the built-in power supply
voltage detection circuit so that it outputs “H” when the input to it§pinecomes lower than 4.5 V. This “H” signal turns on the next stage
N-channel MOS FET so that the @ihpotential goes to “L” which turns on Q302 to activate the mute circuit.
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3-9. LCD Backlight llluminating Circuit
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{EL901

(0]
TP9073

¢953

@) BLON

Fig. 3-15 Block diagram of the LCD backlight illuminating circuit

Fig. 3-15 shows the block diagram of the LCD backlight illuminating circuit. When the LCD backlight is turned on, “H” iSrontpghe
system controller IC907 p® [BLON]. This “H” signal turns on Q916, Q912 and Q917 so that the UNREG +5 V is supplied to EL901.
Then high frequency signal is generated by the transformer EL901 and supplied to the EL element of the LCD block so tiattbetEL

illuminates.

Oscillating waveform during normal operation is shown in Fig. 3-16.

TP9073
BACK LIGHT Vee 0 _

S P 5 “SOHL OLF
HOu~&

Fig. 3-16 Oscillating waveform during normal operation
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3-10. Clock Adjustment

1C801 1C907
SYSTEM CONTROLLER SYSTEM CONTROLLER
|C804C o
REAL TIME CLOCK
34)—3000 SD10, 79
SCK CLSCK
o-® Oa oo - 3 CLOSCQKSZSET
o DATA CLSDIO @ 45 SCKO SCKO: m @8} CLOCK KEY
.m 42 CS0 SCSO »(47 J,

Fig. 3-17 Block diagram of clock adjustment
Fig. 3-17 shows block diagram of clock adjustment.

(1) Operation when MiniDisc recorder is connected to station

When the CLOCK SET switch S952 is pressed, input to the system controller ICE)TQIUOCK KEY] goes to “L”. IC907 detects that

the CLOCK SET switch is pressed and at the same time establishes communication with the system controller IC801 of MirdBisc rec
so that the clock setting data is output to IC801. When IC801 receives the clock setting data, it sends the clock Settingidéga
[CLSDIO] to the real time clock IC804 in synchronization with the clock a@p[€LSCK] and the chip select signal at @n[CLCS].

Thus clock adjustment is performed.

(2) Operation when MiniDisc recorder is used as a stand-alone unit

When the CLOCK switch S908 is pressed, input to the system controller IC&1[@IHOCK] of MiniDisc recorder goes to “L”. 1C801
detects that the CLOCK switch is pressed and at the same time it sends the clock setting dat@@f{@h$miO] to the real time clock
IC804 in synchronization with the clock at @ CLSCK] and the chip select signal at @{CLCS]. Thus clock adjustment is performed.

(3) Operation after time is set

When MiniDisc recorder is started its operation, the system controller 1C801 output the read-out commandgif@h $dIO] to the real

time clock 1C804 in synchronization with the clock at@IfCLSCK] and the chip select signal at@{CLCS]. When the real time clock
IC804 receives the read-out command, it sends the clock data to the system controller IC801 in synchronization with ttipin@dck a
[CLSCK] and the chip select signal at @M CLCS] in the same manner as the data write mode. When the system controller IC801 receiv
the time information, it sends the time information to the system controller IC907 in synchronization with the clock tiatismoupiréd
[SCKO]. Thus the respective ICs receive the time information.

— 41 —



4. SIGNAL CIRCUIT

The signal circuit of this unit is almost same as that of the 4th generation MiniDisc recorder MZ-R30. Therefore, oiolyithgifeims are
described in this manual.

» Recording circuit— The signal path up to the input stage of the DSP IC503 is described.
» Playback circuit — The signal (DA data) path after the playback signal is output from the DSP I1C503 is described.

Refer to “NEW TECHNICAL THEORY FOR SERVICING, MZ-R30, OPERATION MANUAL (9-923-089-31)" for the description of the
signal processing of DSP IC503 and for the description of servo circuit.

4-1. Recording Circuit

1. Operation (of DIGITAL IN/OUT circuit) during digital recording
Fig. 4-1 shows block diagram of the DIGITAL IN/OUT circuit.

(1) Selection of recording source

This unit has the two digital inputs. The recording source selector switch S612 is installed in station. Selection médtimatawitch is
sent to the system controller IC907 @N[LINEOPT1] and pi§® [LINEOPT2]. The system controller IC907 identifies the recording
source by recognizing the input as shown in Table. 4-1.

Table 4-1 Recording source selector switch S612

Recording source selector switch S612 IC907 pin @[LINEOPT1] | 1C907 pin@ [LINEOPT2] | IC907 pin G[OPT]
Line L L L
OPT1 H L H
OPT2 L H L

(2) DIN SELECTOR IC311

During digital recording, the respective digital data of each input source is input to the DIN SELECTOR 1G3148jiand pir@id [4A].
Then the system controller IC907 outputs the control signal (“H”: when DIN1 is selected) fl@@RiT], based on the result of selection
of the recording source selector switch S612. The output signal from IC38Y [BldF EN] is the start-up switch signal (“L”: during
starting up 1C307) of the level converter 3V to 5V IC307.

(3) Level converter5Vto3VIC313

The digital input data selected by the DIN selector IC311 is sent to the level converter 5V to 3V IC313. 1C313 hamtht®fuoovert
the signal having 5V amplitude is converted to the signal having 3 V amplitude (exactly speaking 2.9 V amplitude) béxaBI€8G3
of MiniDisc recording operates on 2.8 V. After the signal level conversion, IC313 outputs the digital data@pfh¥jito the DSP 1C503
pin@ [DIN] of MiniDisc recorder where signal processing for recording is performed. The output signal from the system ciiD@@ller
pin@ [OPT EN] s the start-up switch signal of the level converter inside the level converter 5V to 3V IC313. “L”is outplé fsgaiem
controller IC907 pifid [OPT EN] when the following conditions are satisfied.

@ Conditions : When result of selection of the recording source selector switch S612 is either OPT1 or OPT2, and when mode of
MiniDisc recorder is either REC or REC PAUSE.

(4) Operation of the digital output circuit

Firstly, the digital data that is bi-phase mark modulated inside the DSP IC503, is output #dfD@WT] to the level converter of 3 V to
5V IC307. 1C307 converts the input signal having 2.8 V amplitude to the signal having 5V amplitude that is outpu@@ASpto the
DOUT terminal.
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2. Operation during LINE recording

Fig. 4-2 shows block diagram of the recording circuit during LINE recording. Because the L-channel and the R-channaineseitbeis
configuration, only the L-channel is described below. This unitis equipped with the differential conversion circuitNiE tin@li in order
to realize the same high quality sound as that of deck-type MiniDisc recorder. The differential conversion circuit ingoresekution
ability when signal is A/D converted inside the AD/DA converter IC301.

When LINE is selected by the input source selector switch S612, input of the system controller IGOQZINEOPT1] and pi@d
[LINEOPT2] go to “L”, and IC907 recognizes that the input source is analog (LINE). When MiniDisc recorder enter the RECtineode o
REC PAUSE mode, IC907 output “L” signal from @nh[XPWAD]. Q920 is turned “OFF” by this “L” signal so that “H” is input to the AD/
DA converter IC301 pi@d [PWAD] so that the A/D converter inside IC301 is started up.

The L-channel signal flow during the LINE recording is described next. The L-channel analog signal that is input from thigjadKE
J303 passes through the LINE amplifier IC315, the differential buffer IC101 and is sent to the AD/DA converter IGBPANIn+] and
pin® [AINL-], then to the A/D converter inside IC301 where the input analog signal is converted to the 20-bit digital datmefEttecge
digital data is output to the DSP IC503 alternately via the level converter IC313 and OR gate IC511 in synchronizatiobR@K (he
channel/R-channel discrimination signal) and BCK (bit clock).

The level converter IC313 has the function to convert the signal having 5 V amplitude is converted to the signal havinit®le amp
(exactly speaking 2.9 V amplitude) because the DSP IC503 of MiniDisc recording operates on 2.8 V. During LINE recordisigyrQea1

on by the DC IN 9V that is supplied to station so that the input to IC31® ©OE] is set to “L”. This “L” signal activates the level
converter circuit inside 1C313.

Fig. 4-2 (a) shows the waveform timing chart when the following conditions are satisfied. Fig. 4-3 shows the waveforrh {801y o
output side.

@ Input sound source : 1 kHz, 0 dB signal

@ Recording level : Adjusted around —2 dB by the REC volume.
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(a) Waveform timing chart when input signal is 1kHz, 0dB
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Fig. 4-2 Block diagram of the recording circuit during LINE recording
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(b) Waveform timing example of IC301 output side

Fig. 4-3 Waveform timing of IC301 output side
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3. Operation during MIC recording

1C303 1C503
AD/DA CONVERTER DsSP

(256fs) F$256
(fs) ALRCK

(64fs) ABCK
IC511 OR GATE

V.
MIC IN|| W——

“TRU
INTERFACE

from 1C301
14pin SDTO
(during LINE REC)

2\, WTCDET
@~

1C801
SYSTEM CONTROLLER

Fig. 4-4 Block diagram of the recording circuit during MIC recording
Fig. 4-4 shows the block diagram of the recording circuit during MIC recording.

The analog signal that is input from the MIC IN jack is amplified by the microphone amplifier IC302 and input to the AD/Beconv
IC303 pir@ [LIN1] and pir@ [RIN1]. The input analog signal is amplified by PGA (Programmable Gain Amplifier) inside 1C303, then
input to A/D converter in IC303 where the input analog signal is converted to the 16-bit digital data. The generatedaligitalitput to

the DSP IC503 alternately in synchronization with the LRCK (L-channel/R-channel discrimination signal) and BCK (bit clock).

In the AD/DA converter IC303, the internal multiplexer receives the serial command (input source selection command gnohothers)
system controller IC801 p@ [SD02] and selects the input source. Because MiniDisc recorder uses the A/D converter inside the AD/DA
converter IC303 only during MIC recording, IN1 is always selected as the input source. The AD/DA converter IC303 hamtR&Built
(Programmable Gain Amplifier) which is used to enable either AUTO gain mode recording or MANUAL gain mode recording during MIC
recording. PGA adjusts the MIC gain by means of software during the AUTO mode, and adjusts the MIC gain in accordance

with the value set by user during the MANUAL mode.

The MIC recording is possible when MiniDisc recorder is operated without station. When MiniDisc recorder is connectau (i Ai
R5ST), the MIC recording is not possible.
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4-2. Playback Circuit

(1) Basic configuration of playback circuit

MD
@ ) EFM ACIRC | CD-ROM SHOCK PROOF ATRAC . D/A ) O
DEMODULATOR DECODER | DECODER ]  MEMORY " | DECODER CONVERTER

Fig. 4-5 Playback circuit basic block diagram

y

A
A

Fig. 4-5 shows the playback circuit basic block diagram of MiniDisc system. The RF data that is read by the optical blledkisdefilated

by the EFM demodulator, and is performed the error detection and error correction by the ACIRC decoder. Because theakdimi&ssc d
the same data structure as that of CD-ROM format, the RF signal is decoded by the CD-ROM decoder. Then the ATRACotdasdrtbat is

by decoding has already compressed into 1/5 of original data, and is stored once in the shock proof memory (buffer Rikthofihis
stores not only the ATRAC data but also the error information (C2P0O) and TOC/UTOC information too. Next, the ATRAC data tha
periodically read out from the shock proof memory, is expanded to the 16-bit or 20-bit linear data by the next stage ATRRACTdero
ATRAC data is then converted to analog signal by the next stage D/A converter.

(2) Playback circuit

Fig. 4-6 shows block diagram of the playback circuit, when MiniDisc recorder is connected to station. The DA data tbafrisroute

DSP IC503 of MiniDisc recorder is sent to the AD/DA converter IC301 via the level converter 3V to 5V IC 307. The DAawerisd

to the L-channel and R-channel analog signal by D/A converter located inside IC301. The output analog signal is s@\E tOthE jatk

J304 via the LINE OUT amplifier IC302, and is sent to the HEADPHONES OUT jack J302 via the LINE OUT amplifier IC302, the P
VOLUME RV302 and headphone amplifier IC305. It is also output to the ACTIVE SPEAKER OUT jack J301 via the LINE OUT amplifie
1C302, EVR 1C304 and buffer IC317.

Regarding the signal output to MiniDisc recorder (MZ-R5ST), signal flow of L-channel signal only is described below. WBét Mini
recorder is connected to station, you can listen to sound from the HEADPHONES output of MiniDisc recorder. The headptsigralutpu
is created as follows. The analog signal that is output from the AD/DA converter IC301 is sent to the audio gain ampfifieialC3
differential amplifier consisting of IC330, IC130 and IC131. After the audio volume is controlled by the audio gain c8@&ealiChy the
communication with the system controller IC801, the audio signal is output from the HEADPHONES OUT jack J302 via the headph
amplifier IC805.

(3) System controller IC907
It controls the output signal during playback as shown in Table 4-2.

Table 4-2 Control signals during playback

IC907 piré® IC907 pir@ IC907 pir® IC907 pir@® IC907 pir®
[BUF EN] [XPWDA] [DEEMP] [DIFO] [DIF1]

H | 1C307 during STOP |D/A converter during STOP| De-emphasis during OF - When the main power is ON
L | IC 307 during START|D/A converter during STARDe-emphasis during ON = Constant “L” | When the main power is ORF

-
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When MiniDisc system is operated, the system controller IC907 outputs “L” fraf® fF0] and “H” from pin@ [DIF1]. These output
signals are the control signal for the audio serial interface format to be used inside the AD/DA converter IC301. Wigmatkese sent,

IC301 selects the operating mode that is specified in accordance with the input signd® DIFi@] and pir® [DIF1]. In this unit,
MODEL1 is always selected.

Table 4-3 List of audio serial interface mode

MODE | 1C301 pin® [DIFQ] IC301 pin @ [DIFO] SDTO (A/D converter) SDTI (D/A converter) L/R
0 L L 20-bit, MSB, justified 16-bit, LSB, justified H/L
1 H L 20-bit, MSB, justified 20-bit, LSB, justified H/L
2 L H 20-bit, MSB, justified 20-bit, MSB, justified H/L

When the system controller IC907 detects that the active speaker VOLUME key is press@i[&Epit3], IC907 outputs data from p@d
[EDATA] to EVR 1C304 in synchronization with the clock at @nh[ESCK] and the chip select signal at @MECS]. Output data from
IC907 controls the output signal from ACTIVE SPEAKER OUT J301.

Fig. 4-7 shows the waveform timing chart of IC301 input side.

. — 5V]

o 1C301
11pin LRCK o _

. — 5[V]

o 1C301
13pin SDTI 0

@us/div.)

Fig. 4-7 Waveform timing chart of IC301 input side

@ Technical tip®

When the WALKMAN (MiniDisc recorder MZ-R5ST) is played back asa stand-alone unit, the DBB function that is installed the A\ALKM
can be used. However, when WALKMAN is connected to station, the DBB function is disabled.
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5. MZ-R5ST MiniDisc RECORDER POWER SUPPLY CIRCUIT THEORY

5-1. Types of Power Supply

MiniDisc recorder can be operated on the four kinds of power supply as shown below.
@ When MiniDisc recorder is connected to station:

« AC adapter ...................................................................... 9.0V (Supp“ed)
@ When MiniDisc recorder is used as a stand-alone unit:

» Rechargeable lithium-ion battery (LIP-8) -+« vevvveeeniennn. 3.7 V (supplied)

* Dry cell battery (Size AA, 2 PCS) ++-+rrrerrrrrerenranis 3.0V (optional)

» Rechargeable nickel-hydrogen battery (BP-DM20) ----- - 2.4V (optional)

Table 5-1 shows the operating hours of each type of battery.

Table 5-1 Comparison of battery operating hours (MZ-R30, MZ-R5ST)

No. Battery MZ-R30 MZ-R5ST
During recording  |During playback During recording  |During playback
1. | Rechargeable lithium-ion battery For about 5 hours For about 8 hours - -
(LIP-12 (H))
2. | Rechargeable lithium-ion battery - - For about 3.5 hour§  For about 5.5 hours
(LIP-8)
3. | SONY alkaline dry cell For about 3 hours For about 6.5 hoursFor about 4.5 hours For about 9 hours

(LR6 (size AA) 2 dry cells)
4. | Rechargeable nickel-hydrogen batteryror about 3 hours For about 4.5 hoursFor about 4.5 hour§ ~ For about 6.5 hours

(BP-DM20)
5.11+3 For about 8.5 hours For about 15 hours - -
6.|2+3 - - For about 8 hours For about 16 hours
7.|1+4 For about 8.5 hourg  For about 14.5 hoprs - -
8. |2+4 - - For about 8 hours For about 13 houys

5-2. Identifying Power Supply

The system controller IC801 identifies from which the main power is supplied, immediately after it is started up. Wheéerpioptside
the specifications is used, it stops operation of MiniDisc recorder. The system controller IC801 identifies the type oppbesirem the
result of the three kinds of detection.

(1) Pin@) [DCIN] : When MZ-R5ST is connected to station, it goes to “L”".
(2) Pin€d [LIMNT (LI + MNT)] : The voltage that is obtained by voltage-dividing-resistor of the lithium-ion battery output voltage.
(3) Ping [AM3] : The voltage that is obtained by voltage-dividing-resistor of the dry cell or nickel-hydrogen battery

output voltage.

Table 5-2 List of power supply identification

Pin@) [DCIN] Pin€ [LIMNT] Pin&d [AM3]
When MZ-R5ST is connected to station L L L
When MZ-R5ST is operated on rechargeable lithium-ion battery H H L
When MZ-R5ST is operated on rechargeable nickel-hydrogen battery H L H
When MZ-R5ST is operated on alkaline dry cell H L H

5-3. Circuit voltage

UNREG 5. 0[v]

VOLTAGE o

» (D UNREG voltage

L 2.9[v]
» 2. 9[V] REG. - @ MICON +B VOLTAGE

10806, Q803-Q805
——»| 2. 8[V] DC-DC couv.l 2800 ) 3 2 8[v] for CLV circuit
€506
5[V] REG. ﬂ» @ 5[V] for REC DRIVER LOGIC
M2 s 0 Ree -2 o ® 1.5[V] for STEPPING MOTOR DRIVER
' 1.2 ® 1.20v] for REC DRIVER

1C505

12 , @ 12[v] for STEPPING MOTOR

2. 8[V]
> ® 2.8[V] for AUDIO circuit

1C301

2.5[v]
@ 2.5[V] for microphone amplifier 1302

Fig. 5-1 Supply voltages generation block diagram
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When MZ-R5ST is connected to station, the following nine kinds of voltage are generated by Mini Disc recorder (MZ-R53T). Rigefe
5-1)

@ UNREG voltage— “Supplied from station”
e This is 5.0 V power that is supplied from station.
e This is 5.0 V power for the driver of the coil/motor drive IC505.

® MICON +B voltage— “RESET (2.9 V REG) 1C802"
e This is 2.9 V power that is used for driving the system controller IC801.

® Power for CLV circuit— “2.8 V DC-DC converter (IC806, Q803 to Q805)”
e This is 2.8 V power that is used in the CLV circuit (RF amplifier IC501, digital signal processor IC503, coil/motor driveel€50

@ Power for REC DRIVE logic circuit> “ 5V REG (IC506)”
e This is 5.0 V power that is used for driving the logic circuit inside the REC DRIVE IC506.

(® Power for stepping motor drives “ 1.2 /1.5 V REG (IC506)”
e Thisis 1.5V power that is used as the H-bridge power supply for stepping motor.

® Power for REC DRIVER— “1.2 V/1.5 V REG (IC506)”
e Thisis 1.2 V power that is used as the power supply for the over-write head driver during recording.

@ Power for stepping moter “ 12 V REG (IC505)”
e This is 12 V power that is used for the power supply of pre-driver inside IC505.
e This 12 V power that is used to drive stepping motor.

Power for audio circuit— “2.8 V DC-DC converter (IC806, Q803 to Q805)”
e This is 2.8 V power that is used for audio circuit (AD/DA converter IC303, audio gain control IC305, etc.)

® Power for microphone amplifier IC302 “ 2.5V REG (IC301)"
e This is 2.5V power that is used to drive the microphone amplifier IC302.



The respective powers are described how they are generated.

1. Generating the UNREG voltage

When DC plug is connected to DC jack of station (MZS-R5ST), the UNREG 5.0 V power that is generated by the power supgly circuit
station, is supplied to MiniDisc recorder. Refer to the power supply circuit description of station for more details.

2. Generating the MICON +B voltage

When the UNREG power is supplied to the RESET IC80%&)p[WDD], the MICON +B voltage is generated by the step-up/step-down
regulator and is output from @ [VOUT].

3. Generating the Power for CLV circuit

1802 we O 1804
: +—TO0 > 2.8[V]

UNREG
s 000 \ /
)\vcc [ >t } I_rzm\— 2. 8VALV]
3 R80T C841 L805 I
\]/ R810 | + R814 | -+

.
(3} i €809 842 7= c843
=807 R&11 __RV801
Q805
ERROR AMP out 0810
PHM COMP 4444 5 Q803 R815 -
o SEV]”]; SIS bReDR IVER

jm T
]

4 (1] FROM 1C801
30pin [PCONT]

1806 VOLTAGE CONTROL

4

N\

IN‘/:.\

€802

§—| 0SC C“‘

APPROX. 0.5[V]

Fig. 5-2. 2.8 V DC-DC converter circuit

Fig. 5-2 shows the 2.8 V DC-DC converter circuit block diagram. The UNREG voltage is supplied to the voltage control (@806 pin
[VCC], and when output from the system controller IC801»IfFPCONT] goes to “L”, IC806 starts up. When IC806 starts up, PWM
waveform that is generated by the internal PWM comparator is output fr @ T].

The PWM waveform is sent to Q803, Q804 and Q805 which start switching operation, and the step-down DC-DC convertetiupuit star
too. Output of Q804 is smoothed out by C809, divided by the voltage-divider resistor of R814, RV801 and R815. Outpuittaitiade

by the voltage-divider resistor is fed back to IC80&ifiN]. Based on this feedback voltage, IC806 controls the voltage by controlling the
PWM waveform duty generated by the PWM converter inside. Thus the 2.8V power for CLV circuit and 2.8 V power for audioecircui
generated.

The SLEEP function is described next. The SLEEP function is used in order to realize the low power consumption whenaViiniDisc i
operated on battery such as rechargeable lithium-ion battery. When about ten seconds have passed after MiniDisc reber&aiQinter
state, IC806 is stopped of its operation by settin§@@p[RCONT] output to “H”. The 2.8V DC-DC converter is stopped by this “H” signal.



Fig. 5-3 shows the waveform timing of the 2.8 V DC-DC converter circuit.

2.6[V] 2. 6[V]
1C801
30pin PCONT 0_
@ 1803 0.7[V] 0. 70V]
BASE 0_ i atnn  _n-npnn
6 sl 6[ws]
3. 6[V] 3. 6[V]
O 3% N EERR
COLLECTOR 0_
2.8[V] 2.8[V]
O a4 ¥
COLLECTOR |
SLEEP <> PLAY STOP <> SLEEP

Fig. 5-3 Waveform timing chart (When MiniDisc is operated on rechargeable lithium-ion battery)
4. Generating the REC DRIVE logic voltage

5V is generated form the CLV circuit voltage 2.8 V by the step-up converter consisting of the REC DRIVE IB08@InL514, D502
and C565. The generated 5V is used for the logic circuit inside IC506.
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5. Generating the power for stepping motor/REC driver

FROM [C501
21pin VREF
(1.23[v])

1C506 REC DRIVE
STEP DOWN DC-DC CONVERTER

VIN

UNREG

ERROR AMP o AL

CcomP
iaaaqa - L512
PREDRIVER 1. 2/1.5[V]
R537 g -[ R543
FROM 1C801 SAW/VVM €570
34pin MODE1
GENERATOR Red23 Re62
o -
19 171
FROM 1C503 o ' :
90pin FS4 s TR
(176. 4[kHz]) = gg

FROM 1C801
33pin MoDE2 =

Fig. 5-4 1.2 V/1.5V regulator block diagram

Fig. 5-4 shows block diagram of the 1.2 V/1.5V regulator circuit. The mode setting table of the REC DRIVE IC506 is shblerbk3T
IC506 switches the internal operating mode according to the control signal output f@@rfiM@DE 1] and pirtd [MODEZ2] of the system
controller IC801 as shown in the table. When stepping motor is activated, the system control IC801 outputs “L” sign&BfiMOBIE1]

and also “L” from pid [MODE2]. Q505 is turned “OFF” by this “L” signal. As a result, the step-down regulator inside IC506 becomes the
1.5V regulator, and 1.5 V is output from @n[VB] of IC506.

Next, during recording mode, the system controller IC801 outputs “H” signal frd® pNODE1] and “L” from pir@ [MODE2]. Q505 is

turned “ON” by this “H” signal. As a result, the step-down regulator inside IC506 becomes the 1.2 V regulator, and 1tV fiewu

pin@® [VB] of IC506. Thus the step-down regulator inside IC506 is switched of its operation by changing the reference voliage of err
amplifier as Q505 is turned on or off.

At the same time, the sawtooth wave that is generated internally by IC506, is generated based on 176.4 kHz signal witiftbns thetp
digital signal processor IC503 (@ [FS4].

Table 5-3 List of IC506 mode settings

MODE 1 | MODE 2 STEP UP REG STEP DOWN REG EFM logic block Operation mode
H H STOP STOP STOP During STOP and PLAY
L H POWER ON STOP STOP Not used
L L POWER ON POWER ON 1.5V outpuf STOP When stepping motor is operating
H L POWER ON POWER ON 1.2 V outpuf POWER ON During recording |




6. Generating the power for stepping motor

16505 COIL/MOTOR DRIVE o 12[V]
FROM 1C503 26 VG DS01 L505
90pin FS$4 CLK CLK CLK
»] DC-DC CONVERTER
176. 4[kHz] DETECTOR > S(on)LE s
FROM 1C801 XPS
2pin XRST 3 I T ;,L.
4 Ve
PREDRIVER < 2. 8[V]
POWER SUPPLY 3 e
CIRCUIT

Fig. 5-5 12 V DC-DC converter circuit

Fig. 5-5 shows block diagram of the 12 V DC-DC converter. The coil/motor drive IC505 has the 12V DC-DC converter imté@rnahg i
12V DC-DC converter starts operating when coil (L505), switching diode (D501) and smoothing capacitor (C555) are exterectiylco
The 12V DC-DC converter generates the power supply voltage to be used by the pre-driver inside IC505, and the 12 V powkageppl
for stepping motor. This 12 V DC-DC converter operates in synchronization with the clock (176.4 kHz) supplied from tiségdigjital

processor IC503 p@ [FS4].

7. Generating the power for microphone amplifier IC302

1C301
2. 5[V] REGULATOR

XCS

———<2.8[V]
1C801
SYSTEM CONTROLLER

MICDET
»(68

MIC IN Vo—1
J301

1C.302 1C303
MIC AMP AD/DA CONVERTER

Fig. 5-6 Generation of microphone amplifier IC302 drive voltage

Fig. 5-6 shows block diagram to generate the microphone amplifier IC302 drive voltage. When microphone plug is conreMéd to th
jack as shown, input to the system controller IC80&»IMICDET] goes to “L”. Q301 is turned “ON” by this “L” signal. Then 2.8V is
supplied to the 2.5 V regulator IC301 @n[XCE] that starts up IC301. When IC301 starts, 2.5V is generated by internal series regulatc
and is output from pi@® [OUT] that activates the microphone amplifier 1C302.



5-4. Theory When MiniDisc Recorder Is Operated On Battery
Fig. 5-7 shows the power supply circuit when MiniDisc is operated on battery.

1. Operation when MiniDisc is operated on rechargeable lithium-ion battery.

When a rechargeable lithium-ion battery is connected, battery voltage is applied to the RESET I@8pP2Din via a diode inside the

dual N-channel MOS FET IC808. When IC802 is started up, the MICON +B 2.9V is generated by the step-up/step-down réggilator ins
IC802. IC802 outputs the generated 2.9 V fron@iivOUT] to the system controller IC801 D [VDD]. As the system controller IC801

is started up, the system controller IC801 detects whether a rechargeable lithium-ion battery is connected o€ @it IMNvih (LI +

MNT)]. When the system controller IC801 detects that a lithium-ion battery is connected, it outputs “H” 9BARTON]. When this

“H” signal is output, the 12 V power that is generated by the coil/motor drive IC505 is divided by the voltage-dividerR@3¥®831 to
develop about 9V that is sent to the dual N-channel MOS FET IC8@3 [piG2] so that the N-channel FET is turned on. Then the UNREG
3.7 V is output from IC808 p® [ND2].

2. Operation when MiniDisc is operated on external battery.

When external battery such as nickel-hydrogen battery is connected, battery voltage is applied to the RESET@J8@Dpivia D801

to start up IC802. The RESET IC802 has the built-in power supply voltage detection circuit which maintains the VDD igpubv@ka

V or higher by the self step-up circuit consisting of L801, D808, C831 and the switching outpuf®fLX|n At the same time, when

IC802 is started up, the MICON +B 2.9 V is generated by the step-up/step-down regulator inside IC802. IC802 outputdéde?geiera
from pin® [VOUT] to IC801 pir€d [VDD]. When the system controller IC801 is started up, the system controller IC801 detects whether
external battery is connected or not at@ipAM3]. If IC801 detects that external battery is connected, it outputs “H” fro@pPAMCN].

When this “H” signal is output, the 12 V power that is generated by the coil/motor drive IC505 is divided by the voltageediside
R825/R803 to develop about 9V that is sent to the dual N-channel MOS FET IC&)8\@1] so that the N-channel FET inside IC808 is
turned on. Then the UNREG 3.0 V is output from IC80&IpiiND1].

B The respective voltage outputs
The power supply voltages are supplied in the same way as when MiniDisc recorder is connected to station (MZS-R5STecRefer to
“5-3 Circuit Voltage, sub-sections 3 to 9” for more details.

@ Technical tip®

The dual N-channel MOS FET IC808 has an internal diode. Because forward voltage (Vf) of this diode is above 0.7V, & casétvat
MiniDisc cannot surely starts working when the power supply voltage is low using size AA battery or like. Therefore, i388lets in
MiniDisc.
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