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1. SPECIFICATIONS

MECHANICAL
Tape: Philips Type Cassette C-60 and C-90
Track Format: 4-Track, 2-Channel Stereo
Tape Speed: 1-7/8 ips and 3-3/4 ips
Speed Accuracy: 1-7/8 ips +0.5 % Deviation
3-3/4 ips *0.5 % Deviation
Wow & Flutter: 1-7/8 ips 1) +0.085 % peak (DIN/IEC/ANSI weighted)
+0.18 % peak (DIN/IEC/ANS! unweighted)
0.06 % (NAB weighted)
0.11 % (NAB unweighted)
3-3/4 ips 2) +0.055 % peak (DIN/IEC/ANSI weighted)
£0.13 % peak (DIN/IEC/ANSI unweighted)
0.04 % (NAB weighted)
0.07 % (NAB unweighted)
Fast Wind Time: 90 secs. for MTT-501 (C-60)
Motor: 1 FG Servo Controlled DC Motor
1 DC Reel Motor
Head Configuration: 3 Heads; Erase, Playback/Record
Dimensions (WxHxD): 482 x 147 x 345 mm (19"" x 5-13/16" x 13-9/16")
Weight: 19-13/16 Ibs. (9 kg) net
ELECTRICAL
Line Input 1, 2:
Input Impedance: 50k chms unbalanced
Maximum Source Impedance: 10k ohms or less
Nominal Input Level: -14dBV (130 mV)
Minimum Input Level: -24 dBV (60 mV)
Line Qutput:
Minimum Load Impedance: 25k ohms or more, unbalanced o
Qutput Iimpedance: 3.5k ohms or less
Nominal Output Level: -10dBV (0.3 V)
Maximum Output Level: ~-1.5dBV (0.42 V)
Headphone Output: 100 mW Maximum at 8 ohms
Bias Frequency: 100 kHz :
Equalization: 1-7/8 ips 3180 ws. + 70 us.
3180 us. + 120 us. switchable
3-3/4 ips 3180 us. + 35 us.
3180 us. + 50 us. switchable
Frequency Response3) 1-7/8 ips 35Hz —14 kHz £+3dB at -20 VU
(Record/reproduce): 35 Hz - 6.3 kHz+3dB at 0 VU
3-3/4 ips 35 Hz — 20 kHz #3dB at -20 VU
35Hz - 15kHz+3dBat 0 VU
Total Harmonic Distortion (THD)3): 1%at0 VU, 1kHz, 160 nWb/m
1-7/8 ips 3% at 9 dB above 0 VU, 1 kHz, 451 nWb/m
3-3/4 ips 3% at 10 dB above 0 VU, 1 kHz, 506 nWb/m
Signal to Noise Ratio3): At a reference of 3 % distortion level
1-7/8 ips 58 dB weighted
55 dB unweighted’
92 dB weighted with DBX
3-3/4 ips 63 dB weighted
58 dB unweighted
92 dB weighted with DBX
Adjacent Channel Separation: Better than 35 dB at 1 kHz
Erasure: Better than 65 dB at 1 kHz + 10 VU reference
Headroom:
Recording Amplifier: Better than 19 dB above 0 VU
Reproduce Amplifier: Better than 19 dB above 0 VU
Power Requirements: 100/120/220/240 V AC, 50/60 Hz, 41 watts (General Export Model),

120V AC, 60 Hz, 41 watts (U.S.A./Canada Model),
220V AC, 50 Hz, 41 watts (Europe Model),
240V AC, 50 Hz, 41 watts (U.K./Australia Model)

In these specs. 0 dBV is referenced to 1 V.

1) Specifications were determined using TEAC Test Tape MTT-111.

2) Specifications were determined using TEAC Test Tape MXT-111.

3) Specifications were determined using TEAC Test Tape MTT-506.

Changes in specifications and features may be made without notice or obligation.
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2. FEATURES AND CONTROLS

2-1. FRONT PANEL FEATURES AND
CONTROLS

]

TASCAM 122

O POWER switch

® MEMORY switch

This works in conjunction with the TAPE
COUNTER and rewind function to rewind to
any required part of the tape. The tape will be
rewound to the 000 position on the tape counter
(actually to 999, just past the 000 position). The
000 position can be reset at any position on the
tape by pressing the reset button. If the ME-

MORY switch is in the STOP position, when the,

rewind { <« ) button is pressed, the tape will be
rewound until the counter has counted down to
999 (just beyond 000) and the tape will stop
automatically. If the MEMORY switch is in the
PLAY position, when the counter has counted
down to 999, the tape will stop and then be
played back automatically.

©® PHONES control
Adjusts the output volume for the headphones.

O PHONES jack
Suitable for 8-ohm stereo headphones.

© Cassette holder
The face plate of this door can be removed for
easy access to the heads for cleaning, etc.

O Transport controls
» (Play) button
<< (Rewind) button
»» ( Fast Forward) button
STOP button
EJECT button
RECORD button

‘..9‘
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PAUSE button

REC MUTE (Record Muting) button

If the REC MUTE button is pressed while a re-
cording is being made, only an erase signal is
applied to the tape.

To release the record muting mode, press either
the play ( » ) or PAUSE button.

@ INPUT LINE 2 jacks

This pair of RCA jacks is provided as a conven-
ience, and duplicates the function of the rear
{LINE 1) input jacks for connecting a receiver or
other line level source to the 122.

® INPUT (LEFT, RIGHT) controls

These controls are used to adjust the levels of
the left and right input signals to be recorded on
the tape. The left and right controls are geared
together to allow simultaneous adjustment of
both channels. To adjust one channel independ-
ently of the other (to alter the channel balance),
hold one knob while turning the other.

© BIAS/REC CALIBRATION trimmers and
button switch

With the button in the PRE-SET {out) position,
the bias levels suitable for recording on normal,
cobalt (Co), chromium dioxide (CrO.) and
metal tape can be selected using the BIAS switch,
while the reference recording level is adjusted to
match the average sensitivity for each type of
tape. These factory-preset levels are average
values for the three types of tape. For precise
calibration of the bias and recording levels to
exactly match ‘a specific tape, set the button to
the ADJUST (in) position and adjust the trim-
mers using a screwdriver.



® OUTPUT control

This knob is used to adjust the level of the signals
delivered from the OUTPUT jacks on the rear
panel. Both channels are adjusted together. The
readings of the VU meters are not affected by
this control.

® Function switches

MONITOR switch

This switch selects the signals fed to the head-
phones (PHONES) jack and the OUTPUT jacks,
and is indicated by the VU meters,

SOURCE: Selects the input connected te the
LINE 1 (rear) or LINE 2 (front) jacks. The levels
displayed by the VU meters depend on the set-
ting of the INPUT controls.

TAPE: Selects the signal from the tape. The
levels displayed by the VU meters are the levels
of the signals recorded on the tape; they are not
affected by the setting of the OUTPUT control.
Note: For tape playback the MONITOR switch
must be in the TAPE position.

NR SYSTEM switch

DOLBY SYSTEM/NR: Selects the built-in Dolby
Noise Reduction circuit. This position is used to
make a Dolbyized recording or to reproduce a
Dolby-encoded cassette.

DOLBY SYSTEM/NR + HX: Selects the Dolby
Noise Reduction circuit and also the Dolby
Headroom Extension (HX) circuit which gives
greater headroom in recording. Tapes recorded
with the switch in this position can be played
back with the switch in the same position or in
the DOLBY SYSTEM/NR position.

- dbx (EXT)/OUT: Use this position to record or
reproduce without noise reduction or when
USING THE OPTIONAL RX-8 DBX NOISE
REDUCTION UNIT,

INPUT switch

This. switch selects the signals fed to the record-
ing circuit for recording.

LINE 1: Selects the signals applied to the rear
panel LINE IN jacks.

LINE 2: Selects the signals applied to the front
panel LINE 2 jacks.

TEST: Use this position when setting the bias
and recording level calibration controls using a
separate signal generator.

SPEED switch

HIGH: Selects a tape speed of 3-3/4 ips.
STANDARD: This selects the normal cassette
tape speed of 1-7/8 ips.
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EQ switch

Selects the equalization characteristics of the
122 to match the type of tape being used.
NORMAL: The equalization is 120 us.

Co (CrO2): The equalization will match cobalt
or chromium dioxide tape.

METAL: The equalization will match metal tape.
Note: The EQ switch should be set to match the
tape for both recording and playback.

BIAS switch

Selects the factory-preset bias levels to match
the type of tape being used for recording (with
the BIAS/REC CALIBRATION button in the
PRE-SET position).

NORMAL: The bias will match normal low-bias
tape.

Co (CrO2): The biaswill match cobalt or chrome-
equivalent tape.

METAL: The bias will match metal tape.

Note: The bias has no effect during playback,
by it must be set correctly when recording to get
optimum performance from the tape being used.

® VU meters

A PEAK LED is provided in each meter; this
lights to warn of overload at +8 dB input level
which could result in distorted recording.

® TAPE COUNTER

2-2. REAR PANEL CONNECTIONS
OUTPUT (R, L) jacks
LINE 1 (R, L) jacks

DBX UNIT terminals
These eight RCA pin-terminals are used for the

* connection of the optional RX-8 dbx noise re-

duction unit. |If the RX-8 is not used, the U-link
plugs provided must be left in place.

DBX UNIT CONTROL SIGNAL socket

This is a special socket which feeds the control
signal to the optional RX-8 dbx noise reduction
unit.

REMOTE CONTROL socket
Allows connection of the optional TEAC RC-
90 Remote Control unit.
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3. CIRCUIT DESCRIPTION

\

The following conditions are assumed:
* The deck is initially in the stop mode unless
otherwise specified.
* \oitages, waveforms, and operating times
given in the text are typical ones for reference.
* |n the description of amplifiers (sections 3-11
through 3-14), generally, the left channel is
described.
* |n the illustrations, circuit boards, terminals,
and connectors are omitted.
* Part numbers are assigned as follows:
100—199: Muting circuit, bias oscillator cir-
cuit, and L-channel record/repro-
duce circuit mounted on record/
reproduce & control PCB

700—-799: L-channel meter circuit and phone
amplifier circuit mounted on
meter amplifier PCB

800—899: R-channel meter circuit and phone
amplifier circuit- mounted on
meter amplifier PCB

CONTROL SECTION

3-1. SYSTEM CONTROL IC

3-1-1 Pin assignments

200--299: R-channel record/reproduce cir- P Dutpun Control input
cuit on record/reproduce & con- et S
F. FWD FAST REW PLAY PAUSE REC AR

trol PCB

300—399: L-channel monitor, record, and
HX circuits and common L- and
R-channel circuits mounted on
lever switch PCB

400—499: R-channel monitor, record, and
HX circuits mounted on lever
switch PCB

500—599: Power supply PCB circuits.

600—699: System control circuits and

[—IWWWTLI_IW)LB

U601

> M54410P
(TOP VIEW)

L] L2 [l lsf [ef [e] [2] [g]

3 PLAY sToP F.FWO MEMO REW PAUSE REC GND
mechanical parts mounted on re- \ /N ,
cord/reproduce & control PCB Operating inputs Control input  Operating inputs

and joint PCB

Fig. 3-1 Pin assignments

Pin No. Pin name Function
1 PLAY Reproduce start signal input terminal. Signal level: L
2 sTOP Stop signal input terminal Signal fevel: L
_Operation 3 F.FWD Fast-forward signal input terminal. Signal level: L
o 5 REW Rewind signal input terminal. Signal level: L
6 PAUSE Pause signal input terminal. Signal level: L
7 REC Record signal input terminal. Signal level: L
Control 4 MEMO Memory input terminal (resets rewind mode when at L level)
inputs 9 AR Record inhibit signal input terminal (L level: record inhibited, H level: record enabled)
10 REC H-level signal output terminal during record/reproduce or record/pause mode
1 PAUSE H-level signal output terminal during pause mode
Outputs 12 PLAY H-level signal output terminal during reproduce mode.
power 13 REW H-level signal output terminal during rewind mode.
14 FAST H-level signal output terminal during rewind or fast-forward mode.
15 F.FWD H-level signal output terminal during fast-forward mode.
Power 8 GND Ground terminal.
16 +B .. Power supply terminal (standard: +5 V +/-10%, absolute maximum: +7.0 V)




3-1-2 Block diagram

122

M54410P
F.FWD A3
IN —9 0—]
AREW L5 = I
w9 SX> : 20 "o
sr?; A2 .
—as o jart
q
MEMO O = 13
=k L >t2, e
Aec L7 ,
N T L >——F 9
9
A )
R ﬁ, 5 IO) REC
°{> 0 our
- 0 N A PAUSE
Pause Lo > e T our
N O
ouT
pray L1
—a Q
IN C( 160 +8
Q 80 GNO

3-1-3 Input signals and resulting modes

Fig. 3-2 Block diagram

Output signal J I { . 1
REC PAUSE PLAY REW FAST F. FWD Operating mode
Input signal -
PLAY L L H L | L L PLAY mode
STOP L L L L L L STOP mode
F.FWD L L L L H H F.FWD mode
~ REW L L L H H L REW mode
PAUSE L H fﬁ L L J L L PAUSE mode
REC and PLAY | H L H L | L L REC/PLAY mode
REC and PAUSE 4’ H H L L L L REC/PAUSE mode

Notes 1. The mode is set at the decaying edge of the input signal waveform.
2. The output retains the current mode until an input signal indicating a different mode is received.

3. Output REC remains at L as long as input AR is L.

4. Qutput REW remains at L as long as input MEMO is L.
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3-1-4 Mode transition

The table below summarizes transition from one

to another due to an input signal.

oY rop F.FWD REW PLAY PAUSE | REC/PLAY | REC/PAUSE
Input signal
STOP STOP STOP STOP STOP STOP STOP
F.FWD F.FWD F.FWD F.FWD F.FWD F.FWD F.FWD
REW REW REW REW REW REW REW
PLAY PLAY PLAY PLAY PLAY REC/PLAY
PAUSE PAUSE PAUSE REC/PAUSE
REC and PLAY REC/PLAY | REC/PLAY | REC/PLAY |REC/PLAY | REC/PLAY REC/PLAY
REC and PAUSE REC/PAUSE REC/PAUSE | REC/PAUSE | REC/PAUSE | |

3-1-5 Operation with more than one input
signal
When more than one input signal is received
simultaneously, the deck enters the mode indi-
cated below. When input signals applied simul-
taneously are removed in sequence, the mode
indicated by the last signal to be removed is
normally enabled. If REC and PLAY or REC

Note. A diagonal line indicates that the current mode remains unchanged.

and PAUSE are combined, the record/reproduce
or record/pause mode will be enabled regardless
of the sequence in which the input signals are
removed. |f F.FWD (REW) and REC or PAUSE
are combined, the fast-forward (rewind) mode
will be enabled regardless of the sequence in
which the input signals are removed.

Input signal A Input signal B Resulting mode
STOP Any combination of F.FWD, REW, REC, PAUSE, and PLAY STOP mode
| REW STOP mode
F.FWD | REC and/or PAUSE F.FWD mods
PLAY STOP mode
REW REC and/or PAUSE REW mode
PLAY STOP mode
PAUSE REC/PAUSE mode
REC PLAY REC/PLAY mode
PAUSE and PLAY REC/PAUSE mode
PAUSE PLAY REC/PLAY mode

3-1-6 Input/output levels
Input/cutput levels and voltages are given below.

Item Minimum Standard Maximum Absolute maximum
Maximum supply voltage - - - 70V
Maximum input voltage - - - 55V
Recommended supply voltage 45V 50V 55V -
H-level input voltage 20V - - =
L-level, input voltage = - 08V -
Open-input voltage 32V - - -
H-level output voitage 29V - = =
L-level output voltage - - 04V -




3-2. SYSTEM CONTROL IC INPUT/OUTPUT
CIRCUITS

3-2-1 Initial reset circuit

See Fig. 3-3.

The initial reset circuit generates a signal which

puts the deck in the stop mode immediately

after power is turned on, preventing incorrect

operation during the time the DC supply volt-

age is unstable.

1) When no cassette is loaded
When no cassette is loaded, cassette-in switch
S695 is set to N.O., which is the state entered
when the stop button is depressed. In this
way the deck enters the stop mode when
power is turned on.

2) When a cassette is loaded
When a cassette is loaded, cassette-in switch
S695 is set to N.C. and isolated from the stop
circuit, If the power is turned on at this time,
current from system control IC U601 charges

122

the noise suppressing capacitors (C601 —
C607) in the control input circuit of U601.
It takes approximately 20 msec to charge
C601 — C605 due to their low capacity.
When the capacitors are fully charged, the
PLAY, PAUSE, F.FWD, REW, and REC
input terminals switch to H level. It takes
approximately 100 msec for the STOP in-
put terminal (and MEMO input terminal) to
rise to H level since C606 has a large capacity.
In this way, of the operation input terminals,
only STOP takes longer to switch to H level.
As a result, a flip-flop is reset in U601 when
power is turned on and the deck enters the
stop mode.

Unless C606 is fully charged and the STOP
input terminal is at H level, U601 does not
switch from the stop mode to another mode
even if operation signals are input.

R621 R628 D604
PAUSE LED <+——MA—— RECORD LED
+5.3v
J - PINCH ROLLER SOL. DRIVE CIRCUIT
= ReL —w CAPSTAN SOL. DRIVE CIRCUIT
(=1 *E grez o [ Q802 Reld —w FAST SOL. ORIVE CIRCUIT
R A —y—bpay  pLavdiz | ] W R627 » REC. SIGNAL CONTROL CIRCUIT
IN ouT bl %
- 2 I 05 Q604
PAUSE cs0! -_‘_’5" Q603 Q60 Q6
. o Re02 6l pause Paused!! | %
IN ouT
c602 2 < =
[E 2 REI6 R610 F RE26 R624
R603 3 s F
| S e Fewolis
== [ ceos
o s R604 13 <
1 0 0 2 ,r:w ROEU# y 2 R623
RECORD €804
L L R60S 7 rec REC 4,10
1 'W: ]’ 1 IN ot
—
STOP c60% J
e R606 2)stop  FasTAl4
—= © ""': N ouT % nezo
Al
(oUT)
Lo cee 4§ MEMO C
1 W ' & D605
seos NG | re22 N
CASSETTE IN SWg=5
Q606
€601 C605 0.01/50v :E RB29;
C606 10710V <
Cc607 0.01/50V
ov
ov

Fig. 3-3 System control IC input/output circuits
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3-2-2 Output control circuit

When power is turned on, the initial reset cir-
cuit puts U601 in the stop mode. This circuit
does not operate when power is turned off.
When power is cut off and +5.3 V is decaying,
U601 may generate a wrong signal momentarily
due to deviation from the logic threshold level.
The circuit comprising Q606, D605, R629, and
R630 prevents the mis-operation of the deck
if UB01 generates an incorrect signal.

When +5.3 V supply voltage falls to approxi-
mately 5V after power is turned off, zener
diode D605 turns off and, therefore, Q606 turns
off together because its base current is cut off.
As Q606 is off, the emitters of transistors Q601
— Q605 are disconnected from the O V (GND)
line. As a result, Q601 — Q605 will not turn on
even if U601 generates an incorrect signal while
+5.3 V supply voltage is falling. This protects
the deck from erroneous operation.

Further, if power is turned off when the deck is
operating in any mode, the deck enters the stop
mode as soon as Q606 turns off, preventing the
tape from becomming slack.

On the other hand, when power is turned on,
D605 and D606 do not go on until the +5.3V
line rises to approximately 5 V. Q601 — Q605
do not operate before Q606 is turned on. This
means the deck does not start to operate before
the DC supply voltage is sufficiently high.

3-3. SOLENOID DRIVE CIRCUIT

3-3-1 Functions of solenoids

There are three solenoids in the deck; fast sole-

noid (L691), head base solenoid (L692), and

pinch roller solenoid (L693). These solenoids
have specific functions and operate in certain
modes as described below.

1) Fast solenoid (L691)

This operates in the fast-forward and rewind
modes to perform the following mechanical
functions.

¢ Releasing brakes applied to the left and right
reel disks.

e Disengaging the reel disk drive gear from the
right-hand (takeup) reel disk and locking the
intermediate pulley assembly in the fast-
forward position.

2) Head base solenoid (L692)

This operates in the reproduce, pause, record/
reproduce, and record/pause modes to per-
form the following mechanical functions.

e Raising the head base to bring the erase and
record/reproduce heads into close contact
with the tape.

10

e Lifting the pinch roller to the pause posi-
tion. (The pinch roller does not press against
the capstan shaft in this position.)

e Releasing brakes applied to the left and right
reel disks.

3) Pinch roller solenoid (L693)

This operates in the reproduce and record/
reproduce modes to bring the pinch roller
(raised to the pause position by the head base
solenoid) into contact with the capstan to
cause the tape to run at constant speed.

3-3-2 Fast solenoid drive circuit

See Fig. 3-4.

When the deck is in the stop mode, the circuit

shown in Fig. 3-4 is as follows:

* Pin 14 of UB01: L level

* Q605, Q515, @516, Q518: off

* Emitter of Q515: +13 V is applied via D506.

During fast (fast-forward or rewind) mode, a

fast mode signal {H level) is output from pin 14

of U601. This signal causes fast solenoid L691

to operate in the following sequence.

a. As pin 14 of U601 is at H level, base current
flows through transistor Q605 and turns it on.

b. As Q605 is on, base current flows through
transistor Q515 and turns it on.

c. As Q515 is on, current fiows via paths (O and
@ . (The supply voltage that causes current
to flow via paths (D and @ is low and there-
fore the current on path (0 cannot energize
the fast solenoid.)

d. The current on path @ (which charges capa-
citor C516) causes transistor Q516 to turn on.

e. As Q516 is on, base current flows through
transistor Q518 and turns it on.

f. As Q518 is on, current flows via paths & and
@ . At this time, the supply voltage that
causes current to flow is +39 V and there-
fore a large amount of current flows through
the fast solenoid (via path ® ) to energize it.

g. The current on path @ charges C516 and it
stops flowing when C516 is fully charged.
Since the base current of Q516 is cut off, it
turns off. The time interval between the turn-
ing on of Q515 and the turning off of Q516
(i.e., the time taken to charge C516) is ap-
proximately 100 msec which is determined by
the time constant of capacitor C516 and
resistor R536.

h. As Q516 is off, Q518 turns off because its
base current is cut off. In this way the current
on path @ is cut off.

p—
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Fig. 3-4 Fast solenoid drive circuit

i. Current is still flowing through the fast sole-
noid via path (O even though path ® is cut
off. Once the fast solenoid is energized by the
strong current on path @, this weak current
flowing via path (D can hold it on.

Thus a high voltage (strong drive current) is

supplied to the solenoid when energizing it while

a low supply voltage (weak current) hold it on.

This ensures solenoid operation by generating

a strong mechanical force and prevents the

solenoid from heating up by reducing the hold-

ing current,

The circuit which switches the supply voltage of

the solenoid is called the flashing circuit.

When a fast mode is released (the STOP button

is depressed during fast-forward or rewind

mode), the following sequence of operations
takes place.

j. As soon as a fast mode is released, pin 14 of
U601 turns to L level.

k. Q605 turns off, because its base current is
cut off.

I. As Q605 is off, Q515 turns off, as its base
current is cut off.

m.As Q515 is off, the solenoid is reset, because
its holding current which was flowing via path

@ is cut off. At the same time, C516 dis-
charges via path ® to prepare for the sub-
sequent start of a fast mode.

3-3-3 Head base solenoid drive circuit

See Fig. 3-5.

The head base solenoid operates during the re-
produce (record/reproduce) and pause (record/
pause) modes. In the reproduce mode, a repro-
duce mode signal (H level} is output from pin
12 of U601. In the pause mode, a pause mode
signal (H level) is output from pin 11 of U601.
In both cases, the H-level signal causes base
current of transistor Q601 to flow so it is turn-
ed on. The part of the head base solenoid drive
circuit after Q601 is exactly the same as the fast
solenoid drive circuit described in the previous
section. Since these circuits operate in the same
way, the description is not repeated. Note
that the time during which the solenoid is
energizied by the high voltage from the flashing
circuit (capacitor C516 and resistor R536 deter-
mine this) is approximately 400 msec, longer
than the 100 msec of the fast solenoid. The
reason is to ensure operation of the head base
solenoid as its mechanical load is much greater.

1
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Fig. 3-b Head base solenoid drive circuit

3-3-4 Pinch roller solenoid drive citcuit

See Fig. 3-6.

The pinch roller drive circuit (drive & flashing

circuit) operates basically in the same way as

the fast solenoid and head base solenoid drive

circuits and, therefore, the description is not

repeated. Since the mechanical load of the pinch

roller solenoid is low, the flashing interval is

100 msec which is provided by capacitor C508

and resistor R521.

Here, operation of the power delay circuit and

reproduce delay circuit are described as they are

not incorporated in solenoid drive circuits.

1) Power delay circuit
The positive side of capacitor C526 is con-
nected to the output of the +23 V voltage
regulator. This regulated +23 V is used as the
power source for the amplifiers and also as a
reference voltage for the power supplies
which supply the control circuits, reel motor,

12

and capstan motor, etc., with DC power.
(These power supplies are described in 3-8-2.)
When power is turned on, the tape might
become slack or run unevenly if the repro-
duce mode is entered before the +23V is
stable. The power delay circuit delays the
operation of the pinch roller untii the DC
supply voltage :ises to a steady level after
power is switched on. This circuit operates
as follows.

a. When power has been turned on, the +23 V
requlated power supply starts to work and
its output voltage rises.

b. As the output voltage rises, base current
flows through transistor Q521 via capacitor
C526 and resistor R547, turning it on.

c. As Q521 is on, base current flows through

transistor Q508 and turns it on.

. As Qb08 is on, the base and emitter of

pinch roller solenoid driver transistor Q509
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are shorted. Therefore, base current does 2) Reproduce delay circuit
not flow to Q509 and it will remain off The circuitry is designed so that, in the repro-
even if transistor Q602 turns on with a duce mode, the pinch roller solenoid operates
reproduce mode signal (H level) supplied after the head base solenoid has completed
from U601. operation. The reproduce delay circuit
e. When C526 is fully charged (in approxi- delays pinch roller operation until the com-
mately 1.5 seconds) after power is switched pletion of the head base solenoid operation.
on, the base current of Q521 stops and it Fig. 3-7 and 3-8 are a flowchart and timing
turns off. (C526 and R547 provide the diagram, respectively, of the process which
delay time of about 1.5 seconds.) begins with the output of a reproduce mode
f. As Q521 is off, Q508 turns off, having its signal (H level) from pin 12 of the system
base current cut off. Now Q509 is ready control IC and ends with the energizing of the
for operation. This process keeps the pinch pinch roller solenoid. In Fig. 3-7, operations
roller solenoid inactive for approximately of the reproduce delay circuit are enclosed in
1.5 seconds after power is switched on. bold boxes.

[ — PINCH ROLLER SOLENOID DRIVE CIRCUIT ————
FLASHING CIRCUIT

t
REPRODUCE DELAY CIRCUIT DRIVER | (NO LOAD )
F———=-- - - | +13Vv
1) I f
{ L : +39v
<SR5I9 | |
| k [ |
| | : \
! 1
veot RED | 0508 [ 1
W : T |
pLAY |12 R61I |
ouT W Lovics Irmsemsamimim 4 s : cs08 RS2!
: 0602 |7
ZrRels |
|
| 0505
R618 D€93 L693 |
PINCH ROLLER !
RE12 SOLENOID ll_
S I N Yl £ Gl T I S SR SN
S Q60! FLASHING CIRCUIT
W R610 M L '1I
|
eV e — 4 !
[ D506 | J
! o A~ !
Q606 | T 1
(. [ Q518 L
13 | RS39% |
! i
' P |
i - rsss |
4 E3 !
POWER DELAY CIRCUIT Le—meef-—— , 0sI1 RS36 _ i
!csns D508 R534 i
I
| | 2RS37
iy ! Q516 |
+23V_REGULATED 0634 [ Les2 : 1506 35 |
POWER SUPPLY (QSIT) HEAD BASE ! | 0507
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L e e o - - 1

Fig. 3-6 Pinch roller solenoid drive circuit
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(CDepress PLAY ( B> ) button. )
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Fig. 3-7 Flowchart of solenoid operation (in reproduce

mode)
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34. REEL MOTOR DRIVE CIRCUIT

3-4-1 Direction of motor rotation

The reel motor drives the left or right reel disk
to take up the tape. Torque is transmitted from
the reel motor to one of the reel disks during
the reproduce, fast-forward, and rewind modes
by the processes shown in Fig.3-9 — 3-11 (as
seen from the front of the deck). As seen from
Fig. 3-9 and 3-11, the reel motor rotates in the

. same direction during the reproduce and rewind
l modes and the fast-forward pulley mechanically
ueol Pini2  or selects either the left or right reel disk and drives
it in accordance with the direction of reel motor
OFF -
Q60! on rotation. In the pause mode, the reel motor does
) not rotate.
Qsl4 OFF
ON (
BASE HIGH
LOW
os'e{ ) ( REEL MOTOR
HIGH
COLLECTOR Low
| MOTOR PULLEY
Q518 gor E
¢ "ReeL DISK
+39v R RIGHT-HAND
HEAD BASE k}-——*z“" REEL DISK
SOLENOQID ov +9v
OFF
Q602 o"
OFF ‘
Q508 M
—_— oFF Fig. 3-9 Reel disk drive (reproduce mode)
ON <_______________
BASE i
s { HIGH 1 ( REEL MOTOR
COLLECTOR [ >
Nim) INTERMEDIATE
2510 °:: < 7 PULLEY
LEFT -HAND
+2av REEL DISK RIGHT- HAND
PINCH ROLLER +9v REEL DISK
SOLENOQID oV
Approx. Approx.
400mS ec 100mSec
STOP DELAY PLAY
T

Fig. 3-10 Reel disk drive (fast-forward mode)

Fig. 3-8 Timing diagram of solenoid operation (in repro- REEL MOTOR
duce mode) ' INTERMEDIATE
PULLEY
LEFT -HAND
REEL DISK RIGHT- HAND
REEL DISK

Fig. 3-11 Reel disk drive (rewind mode)
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3-4-2 Reproduce mode

See Fig. 3-12.

When the deck is in the stop mode, base current

is supplied to transistor Q505 via R510, turning

it on. In the reproduce mode, the reel motor
rotates in the following sequence.

a. When a reproduce mode signal (H level) is
output from pin 12 of U601, @601 and Q602
turn on.

b. Q601 activates the head base solenoid drive
circuit. When the head base solenoid com-
pletes operation, Q508 turns off, permitting
base current to flow through Q509 and turn-
ing it on.

c. As Q509 is on, base current flows through
Q501 and turns it on. At the same time, cur-
rent flowing via path (O charges capacitor
C504.

d. As Q501 is on, base current flows through
transistor Q504 via path @_and turns it on.

e. As Q504 is on, current is supplied to the reel
motor via path @ and causes the motor to
run. At this time, the supply voltage of +13
V is directly applied to the reel motor so that
the motor drives the reel disk with a large
starting torque so that the tape is tight.

f. As current on path (O charges C504 and its
charge rises, the voltage at the base of Q506
rises and its base current increases; Q506 is
turned on completely in about 80 msec. Now
the base current of Q505 decreases since its
base level falls from +13 V, divided by R510

and R509. This results in a decrease in Q505’s
collector current (the current supplied to
the motor) and in the voltage applied to
the motor. Thus the torque of the motor is
reduced and the reproduce mode is stabilized.

3-4-3 Rewind mode

See Fig. 3-12.

When the rewind mode has been enabled, a
rewind mode signal (H level) is output from pin
13 of U601 and base current flows through
Q501 via resistor R622, turning on Q501.
Q504 turns on immediately since its base cur-
rent flows along path @ . When Q504 is on, a
large current is supplied to the reel motor via
path @ , driving the motor at a high speed. Dur-
ing the rewind mode, Q506 remains off.

3-4-4 Fast-forward mode

See Fig. 3-13.

When the fast-forward mode has been enabled,
a fast forward mode signal (H level) is output
from pin 15 of U601 and base current of tran-
sistor Q502 flows via resistor R620, turning
Q502 on. As Q502 is on, base current of tran-
sistor Q503 flows via path O , turning Q503 on.
Now +13V is applied to the reel motor, the
large current flowing via path @ causes the
motor to run at a high speed. The direction of
the current is reversed in the fast-forward mode
to that in the reproduce and rewind modes so
the direction of motor rotation is reversed.

+13v

R503
AAA

Q503

= Y

RSIOZ

R504 3
3

R C69l
€501 F
¥ os01
Q505

Uéol

RS0S
"‘v‘v

RS06 =

t—i—e—

A 0502 €694 M69!
€502 REEL

MOTOR
€692 =

AAA
VYV

RSO7

Q504

Q502

F. FWD A5
ouT
R620
lr l @

Fig. 3-13 Reel motor drive circuit (fast-forward mode)
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3-5. CAPSTAN MOTOR CIRCUIT

See Fig. 3-14.

The capstan motor rotates in the reproduce
(record/reproduce) and pause (record/pause)
modes. Its torque is transmitted to the flywheel
by a belt to drive the flywheel and capstan shaft.
In both the reproduce and pause modes, Q514 is
on to energize the head base solenoid. When
Q514 is on, base current flows through transis-
tor Q692, turning it on. Now the 0 V line of the
capstan motor servo amplifier is shorted to the
ground line of the power supply circuit. The
servo amplifier is activated and the motor starts
to rotate. The speed of the capstan motor may
be switched between ‘standard’ (tape speed:
4.76 cm/sec) and ‘high’ (9.5 cm/sec) by SPEED
switch S4-2.

36 TAPE-END DETECTION CIRCUIT

See Fig. 3-15.

The ring magnet, shown in Fig. 3-15, is mount-
ed on the counter puliey shaft and rotates while
the tape is running. Variations in the magnetic
field caused by the rotation of the ring magnet
turn reed switch S693 on and off. This means
that, when the tape is moving, the reed switch
turns on and off repeatedly.

When the reed switch turns on while the tape is
running, the charge from capacitor C609 flows
through the base of transistor Q607 via path @,
turning it on. When the reed switch turns off,
Q607 turns off, as its base current is cut off. At
this time, C609 discharges via path @ . Thus,
while the reed switch is turning on and off re-
peatedly, Q607 also turns on and off repeated-

+39v

+13v

’

F SERVO CAPSTAN
LASHING E: ; v| SE HOTOR
HIGH |

§4-2
STANDARD L

g AMPLIFIER 662

pray L1z RS2
out RS32 3
pause L1 R813 reis T
ouTt |
Q514
Ueol EERSOO Q60!
V4
HEAD BASE
SOLENOID

L692

R684
~C634

Q692 l

Fig. 3-14 Capstan motor circuit
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ly. When Q607 is off, capacitor C610 is charged
by current flowing via path ® . When Q607 is
on, C610 discharges via path ® . Since the time
constant of C610 and R631 is much smaller
than that of C610 and R656 (or R657), the
charging of C610 proceeds slowly while it dis-
charges rapidly. As a result, the voltage at @A
remains below +1.5 V while Q607 is repeatedly
turned on and off.

When the tape reaches its end and stops running,
the counter pulley and the ring magnet stop
rotating. At this time, the reed switch stops
operating in either its on or off position depend-
ing on where the ring magnet has stopped. If
the reed switch is on, the base current of Q607
stops flowing turning it off, and current flowing
along path ® starts to charge C610 as soon as

122

current from path @ completes charging C609.
If the reed switch is off, Q607 is already off be-
cause the reed switch has turned off and, there-
fore, current from path & continues to charge
ce10.

When the voltage across C610 (voltage at @ )
exceeds approximately 3 V, base current flows
through transistor Q513 via path @, thereby
turning on Q613. Q613 turns on approximately
2.3 seconds after Q607 turns off. Since Q613
turning on is equivalent to depressing the
stop button, the deck enters the stop mode.
When the deck enters the stop mode, current on
path @® or @ stops flowing and C610 dis-
charges via R656 and the fast solenoid and via
R657 and the pinch roller solenoid (current
flows in the direction opposite to ® ).

+39v
+ 13V

|

® (o
ueol i '.
R520 (— ----- ! RS33Z S faald
V ' FLASHING i » FLAsanG
PLAY 0509 Cincuiy Q515 CIRCU!
out
Q605
FasT Jua 0810
R606 ;| gpop out Lol @ O RING
N R626 - - MAGNET
f PINCH ROLLER res7 rese l
€608 | almemo SOLENOID 0695 D683 ISOLENOID ceo1 @
L Lge3 — /@ Les! L 7
P REED
RE62 ; ! : :Fnsal SW;W;CH
3 56
W 0609 4 ' : o 607
5 : 3 C602
Cc8I0 R633 —-——
Q613 ! | r
3res9 "J: ' ; / insaz' oso7 RG24
@ ) WL

Fig. 3-15 Tape-end detect circuit
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3-7. MEMORY CIRCUIT

See Fig. 3-16.

Counter switch S696 is linked to the counter

and is closed when the counter reads between

900" and ‘'999"".

a. When the deck is in the rewind mode, a re-
wind mode signal (H level) is output from pin
13 of system control IC U601.

b. Therefore, current flows from pin 13 of U601
to charge C507 via R502 and R518. Charging
takes place slowly because of the large charg-
ing time constant.

c. The counter counts down as the tape is re-
wound and, when it reaches ‘999", S696
turns on. ,

d. When S696 turns on, C507’s charge flows to
the base of Q691 via S696 and R691, turning
Q691 on.

e. If the MEMORY switch is set to STOP when
Q691 has turned on, a stop signal (L level)
is output from pin 2 (and pin 4) of U601 and
the deck enters the stop mode.

f. Pin 4 (MEMO IN) of U601 has the function
that, if it becomes L level when U601 is in
the rewind mode, the rewind mode will be
released and the stop mode enabled. In the
deck, this terminal is connected to the STOP
IN terminal.

g. If the MEMORY switch is set to OFF, the col-
lector of Q691 is open and S696 is on. The
tape will be rewound to the end and, when
the tape-end detect circuit detects the tape
end, the deck will enter the stop mode auto-
matically.

[ ]

L R60I

0—«r—w,_l_< PLAY
IN
rL c60I

REWS
cuT

ueol

=l R606

I

CSOG,J;

;1; 3 R502
.—M—.

0504% z

RSI8

ICSO7

h. If the MEMORY switch is set to PLAY when
Q691 has turned on, a reproduce mode signal
(L level) is output from pin 1 of U601 and
the deck enters the reproduce mode.

i. The stop mode is entered automatically when
the tape has been rewound to the end before
the counter reaches ‘999", whether the
MEMORY switch is set to STOP or to PLAY.

3-8. POWER SUPPLY CIRCUITS

3-8-1 Main regulator

See Fig. 3-17.

Transistors Q517, Q519, Q520, and zener diode
D512 are the main components of the main
regulator. The output of the main regulator is
supplied to the amplifiers and also used as a
reference voltage in the regulated power supplies
of the motor and control circuits.

1) Equilibrium condition

a. The secondary voltage of the power trans-
former is full-wave-rectified by rectifiers
D541 — D544, then smoothed by capacitor
C520.

b. When power is not supplied to the regulat-
ed power supplies, Q517, Q519, and Q520
are off. (Q519 is the current amplifier that
controls Q517 by amplifying variations of
weak control current flowing through
Q520 described later. Here, the operation
of Q519 is not described.)

c. When the power supply to the regulated
power supplies starts, the base current of
Q517 flows via path @O . Since Q520 is
still off at this time, current flowing

STOP

COUNTER

SWITCH
5696

Fig. 3-16 Memory circuit
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through resistors R540 and R541 are input
to the base of Q517, permitting a large
collector current @ to flow through Q517.
As a result, the output voltage rises rapidly.
. As the output voltage rises, current flows
via paths ® and @ . The emitter of Q520
is fixed at the zener voltage (VZD = 13 V)
by current flowing along path @ and the
zener diode.

. If the output voltage rises for any reason
and the current flowing along path ®
increases, the voltage drop across R544
increases and the base voltage of Q520
rises. When the base level exceeds the
emitter level, collector current ® begins to
flow to Q520.

. The output voltage of the main regulator
has been rising during this time. However,
the collector current of Q520 works to
reduce the output voltage because the
current on path O decreases.

. When the voltage difference between the
base and emitter of Q520 reaches approxi-
mately 0.7 V, the main regulator enters a
state of equilibrium. That is, drift of the
current on path () tending to raise the
output voltage is cancelled by the tendency
to reduce the output voltage because a rise
of the output voltage results in an increase
in the current of Q520, an increase of the

h. In the state of equilibrium, the output volt-
age is determined by the following equa-

tion.
R544 v - Vap +V
R542 + RB44 x Vout =Vzp BE
R542 + R544
S~ Vour =————— x (Vzp + Vae)
R544

Substituting the actual values of the circuit
parameters, we have the output voltage as
follows.

Vour = 2 + 0.8k (13+0.7) 231V
ouT 68kQ : X 5 - 8

2) Regulating process

When the output voltage tends to rise (fall)

because of reduced (increased) load, the fol-

lowing process stabilizes the voltage.

a. The output voltage starts to rise (fall).

b. The base level of Q520 rises (falls).

c. Since the emitter of Q502 is kept at a fix-
ed level, its base current increases (de-
creases) and the collector current &
varies together with rising (falling) of the
base level.

d. As a result, the base current O of Q517
decreases (increases) and its collector cur-
rent varies similarly.

e. Thus the output voltage falls (rises) to the

current on path ® , and a decrease of the initial level.
current on path (D in this sequence.
POWER RECTIFYING SMOOTHING SMOOTHING
TRANSFORMER‘] CIRCUIT . CIRCUIT | VOLTAGE REGULATOR _, CIRCUIT
— > > >t >
D542 REGULATED
- D > QUTPUT
VOLTAGE
D541
il
Lal
R840 3

R543

cszoﬁ. $rsas

\}

= csia

ov

Fig. 3-17 Main regulator
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3-8-2 DC power supply system

The DC power supply system is shown in Fig.
3-18. This comprises the main regulator des-
cribed in the previous section and minor regulat-
ed power supplies from independent transistors
Q512, Q513, and Q507. For these transistors,
the +23 V regulated output of the main regula-
tor is used as a reference voltage to simplify

the circuitry.

The output voltages of the minor power supplies
are roughly given by the following equations:

| 122

R527 3
= x(+ -V
VouT (a512) RE26 + R527 x (+23V)-Vee
R530
m e x (+23V)-V
VouT(Q513) R529 + R530 X | ) -Vee
R515
(Q507) = —————— x (+23V)-V
VouT(Q507) RE14 + RB15 x (+23V)-Vse

where Ve is 0.6 — 0.7 V.

POWER
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L REG. +I3V
—
3 =< C506
R516 ke
R5I4E SReI5 ltcsos ]‘°5°3
ps4a2
bl X REG. +23Vv
Lad —
. D541 R545 l MAIN
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Fig. 3-18 DC power supply system
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39. OVERALL OPERATION OF THE DECK
We have so far seen the separate operations of
control circuits, each with a specific function.
This section briefly describes the overall opera-
tion of the deck operations in the reproduce,
pause, fast-forward, and rewind modes. Refer
to Section 3-10-3 for operation in the record
mode.

3-9-1 Reproduce mode

See Fig. 3-19.

To explain operations in the reproduce mode,
we divide the system into two subsystems. One
is the head base subsystem that operates when
Q601 is turned on by the H-level signal output
from pin 12 of UB01. The other is the pinch
roller subsystem that operates, when Q602 is
turned on.

1) Head base subsystem

This goes through the following steps when

Q601 is turned on.

a. The head base solenoid operates.

b. A delay signal is applied to the pinch roller
solenoid drive circuit via the flashing circuit
of the head base solenoid.

c. Q692 turns on and the capstan motor
rotates.

2) Pinch roller subsystem

This goes through the following steps after

a delay long enough for the operation of the

head base solenoid following the turning on

of Q602. .

a. The pinch roller solenoid operates.

b. The reel motor rotates.

c. The tape-end detection circuit becomes
ready for operation.

d. Q614 turns on and the reproduce amplifier
is released from muting.

3-9-2 Pause mode

To explain operations in the pause mode, we
divide the system into the head base subsystem
(as in the reproduce mode) that operates, with
Q601 turned on by the H-level signal output
from pin 11 of U601, and the indicator sub-
system that causes the PAUSE indicator to light
when Q603 is on.

3-9-3 Fast-forward mode
In the fast-forward mode, we divide the system
into the fast-forward subsystem that operates
when an H-level signal is output from pin 15 of
U601 and the fast subsystem that operates when
an H-level signal is output from pin 14 of U601.
1) Fast-forward subsystem

The reel motor rotates.
2) Fast subsystem

a. The fast solenoid operates.

b. The tapeend detection circuit becomes

ready for operation.

3-9-4 Rewind mode
In the rewind mode, we divide the system into
the rewind subsystem that operates when a H-
level is output from pin 13 of U601 and the fast
subsystem that operates when a H-level is output
from pin 14 of U601.
1) Rewind subsystem
a. The reel motor rotates.
b. The memory circuit becomes ready for
operation.
2) Fast subsystem
a. The fast solenoid operates.
b. The tape-end detection circuit becomes
ready for operation.
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Fig. 3-20 Schematic of pause mode
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3-10. MUTING CIRCUITS

3-10-1 Power muting circuit

See Fig. 3-23.

The power muting circuit prevents transient
click noise from being output from the OUT-
PUT and PHONES terminals and the VU meter
needles from deflecting when the deck’s power
switch is turned on or off.

1) Power-on muting

When the deck power switch has been turned

on, the power muting circuit operates as fol-

lows.

a. When power has been turned on, the power
muting circuit is supplied with 7V AC.
Diodes D516 and D515 half-wave-rectify
the AC voltage, charging capacitors C524
and C523 via paths O and @ momentari-
ly. The voltage across C523 is divided by
resistors R551 and R550 and is then
applied to the emitter of transistor Q522.

b. Capacitor C522 serves as a ripple filter
together with R551.

c. The charging of C521 starts via paths @
and @ when the circuit’'s power supply
starts. Since the current on path @ is the
base current of transistor Q522, it turns on.

d. As Q522 is on, base current flows through
transistor Q104 via path ® , turning it on.

As Q104 is on, the signal line of the moni-
tor circuit is shorted to ground to prevent
the generation of click noise when power is
switched on.

e. When C521 is fully charged, Q522 turns off
as its base current is cut off. Q104 turns off
in the same way and, as a result, muting is
released.

Releasing power muting takes place ap-
proximately 3.5 seconds after the deck
power switch is turned on.

f. When Q522 is off, -5.3 V is applied to the
based of Q104 via R128 and R553. This
ensures the off state of Q104.

2) Power-off muting

When the deck power switch has been turned

off, the power muting circuit operates as

follows.

a. When power has been turned off, the sup-
ply of 7V AC stops. C524 and C521 dis-
charge rapidly through the meter lamp
circuit via paths ® and @ .

b. Therefore, the base voltage of Q522 falls
and its base current flows from Cb23 via
path @, turning it on.

c. As 0522 is on, C523 discharges via path
@, turning on Q104 so that the power am-
plifier is muted.

MONITOR | TR 1
e 51 O auy GUTPUT
RO 0" AT { OUTPUT ©
o, ) G e o
g .': _____ P - —————— - s QI04 ) L
7V AC — Pt B SR T TP w—\ 717
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: 4 © ',1 1 ® i Y R73 O——A
] ]
! R228
SN I | { [groe N
X P J
: |" ’4\ VU METER
I e o b J_ METER AMPL. /
: ) | 7R cs2a I‘ } : cs2! o;on«.\onﬁ T
1 Al T SR !
1 ! A0 @ I = ’l,
e B
. METER
---------- —=  LAMPS
Zk D519 F 953 ‘ e
R72 S——] LED INDICATOR DRIVER —@—ﬁsv
ok v -s3v 70 U701 , 0704
s i PEAK LEVEL
’f / / A INDICATOR
1]

WA—r -28v
insss

Fig. 3-23 Power muting circuit
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3-10-2 Reproduce muting circuit
See Fig. 3-24.

The

reproduce muting circuit mutes the repro-

duce equalizer amplifier to prevent the genera-
tion of undesirable noise in modes other than
the reproduce mode.
1) Muting on
In a mode other than the reproduce mode
(stop mode, for example), the reproduce
muting circuit operates as follows to mute
the reproduce equalizer amplifier.

a.

b.

In the stop mode, the pinch roller sole-
noid drive transistor Q509 is off.

Because of this base current is not supplied
to transistor Q614 and it remains off.

. As Q614 is off, base current of Q113 flows

via path D, therefore it is on.

. As Q113 is on, base current of Q112 flows

via path @ and it is on. At this time, capa-
citor C136 is charged to +23 V.

. As Q112 is on, the base current of Q103

flows via path ® and it is on so the
reproduce equalizer amplifier is muted.
Because the signal level is low in the Q103
circuit its collector is grounded to reduce
muting transistor switching noise..
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2) Muting off
When pinch roller solenoid drive transistor
Q509 turns on in the reproduce mode, mut-
ing is released by the following process.

a.

b.

Cl36 =

|

REPRODUCE
HEAD

X3

As Q509 is on, base current is applied to
Q614 and it turns on.
As Q614 is on, QT13 turns off as its base
current O is cut off.

. When Q113 is off, the base current @

applied to Q112 is cut off. Q112 does not
go off immediately since C136’s discharge
current @ flows to its base.

. As C136 discharges, its discharge current
@® (the base current of Q112) decreases
gradually, causing the collector current of
Q112 to decrease gradually. Therefore, the
base current of Q103 decreases and it goes
off gradually.

Q103 turns off approximately 400 msec
after Q509 is turned on.

. Once Q112 turns off, the base of Q103 is

fixed at a negative voltage applied through
R150 to lock it in the off state. Reproduce
muting is completely released in this condi-
tion.

+23v

REPRODUCE

EQUALIZER
AMPLIFIER
Ql0l, Q102

DOLBY DECODER
uio!

3

MONITOR
CIRCUIT

AAA

Ql03

<o
2 RISO

RII3
L——AA\——= R ch

R213

Fig. 3-24 Reproduce muting circuit
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3-10-3 Record muting circuit

See Fig. 3-25.

Record inhibit switch S694 operates by mechani-
cally detecting the presence or absence of a re-
cord protection tab on the cassette loaded in the
deck.

S694 is in the N.O. position if the loaded cas-
sette is protected by the tab being removed. In
this case, pin 9 (AR IN) of system control IC
U601 is fixed at L level. The deck will not enter
the record/reproduce mode when the PLAY and
RECORD buttons are depressed simultaneous-
ly if terminal AR is at L level. (The reproduce
mode will be enabled in this case.)

S694 switches to N.C. when a recording-enabled
cassette tape (i.e. protection tab not removed)
is loaded. Now current from U601 charges capa-
citor C607 and terminal AR switches to H level.

When terminal AR is at H level, recording
can occur. Hereafter it is assumed that terminal
AR is at H level.

1) Record/reproduce mode

When the deck is in the stop mode, the cir-

cuits shown in Fig. 3-25 are in the following

conditions.

Pins 12 and 10 of UB01: L level

Transistors: Q604, Q609, Q612, Q114, and

Q115: off

Transistors: Q608, Q610, Q611, Q110, and

Q111: on

Record muting Q116: on

Record muting flip-flop: reset

Bias oscillator U103: not oscillating

If the PLAY (» ) and RECORD buttons

have been depressed simultaneously, H-level

signals are output from pins 12 and 10 of

U601. The reproduce mode signal output

from pin 12 is mainly for the control of

mechanical tape transport operations (see

3-9-1). The record mode signal output from

pin 10 initiates the foliowing operations.

a. When an H-level signal is output from pin
10 of U601, base current flows through
Q604 and it turns on. As Q604 is on, cur-
rent flows through the RECORD LED
and turns it on. At the same time, Q611
turns off as its base current is cut off.

b. As Q611 is off, Q610 turns off as its base
current is cut off. Similarly Q111 turns off,
as its base current is cut off.

c. As Q111 is off, discharge current from
C135 flows through the loop consisting of
C135, the emitter of Q110, the base of
Q110, and C135. As the discharging of
C135 proceeds, the discharging current (the
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base current of Q110) decreases and Q110
turns off slowly.

d. As Q110 turns off gradually, the base cur-
rent of Q116 decreases gradually and it is
turned off slowly. As a result, the record
amplifier is smoothly released from muting.

e. On the other hand, if an H-level signal is
output from pin 10 of U601, base current
flows through Q115 and it turns on. There-
fore, base current is applied to Q114 turn-
ing it on.

f. When Q114 has turned on, bias oscillator
Q103 begins to oscillate, its output being
delivered to the erase head. At the same
time, it is added to the output signal (audio
signal) from the record amplifier after its
level has been adjusted by the bias adjust
circuit and the resulting signal is supplied
to the record head.

2) REC/MUTE mode

If you depress the REC MUTE button when

the deck is in the record/reproduce mode, the

recording signal is muted to leave a blank
section on the tape.

When the deck is in the record/reproduce

mode the circuits shown in Fig. 3-25 are as

in the following condition.

Pins 12 and 10 of U601: H level

Transistors: Q604, Q608, Q114, and Q115:

on

Transistors: Q609—Q612, Q110, Q111, and

Q116: off

REC MUTE flip-flop: reset

Bias oscillator: oscillating

Record muting: released

If the REC MUTE button has been depressed

in the record/reproduce mode, the circuits

operate as described below to enable the

REC/MUTE mode.

a. When the REC/MUTE button has been de-
pressed, the REC MUTE flip-flop is reset
by an L-level signal. Q608 turns off as its
base current is cut off.

b. As Q608 is off, its collector rises to H level
and base current flows through Q609
turning it on. When Q609 is on, its collec-
tor is at L level. Therefore, if the REC
MUTE button is released and the L-level
signal is removed from the REC MUTE
flip-flop, Q608 stays of f and Q609 on.

c. As Q609 is on, base current flows through
Q610, turning it on. When Q610 turns on,
Q111, Q110, and Q116 turn on in sequ-
ence, as opposed to on in the record/
reproduce mode, and the record amplifier
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is muted. Since the bias oscillator is work-
ing at this time, the tape runs with no
signal recorded on it.

. On the other hand, when Q610 turns on,

base current flows through Q612, turning
it on (Q611 is off during record mode).
When Q612 turns on, the REC MUTE LED
lights.
The REC/MUTE mode is released by re-
setting the REC MUTE flip-flop. There are
three ways this can be done as below.
i) Depress the PLAY button.
An L-level reset signal will be applied
to the base of Q609 via path @© .
ii) Depress the PAUSE button.
When the PAUSE button has been de-
pressed, the deck changes from the re-
cord/reproduce (mute) mode to the re-
cord/pause mode. Therefore, pin 12 of
U601 changes from H level to L, apply-
ings L level signal to the base of Q609
via path @ .
iii) Depress any of the STOP, F.FWD, and
REW buttons.
The record/reproduce (mute) mode will
be released and pins 12 and 10 of U601
drop to L level. As a result, a reset
signal will be applied to the base of
Q609 via path @ or @ .
When an L-level reset signal has been appli-
ed to the base of Q609, Q609 turns off as
its base current is cut off. Since the collec-
tor of Q609 rises to H level, base current
flows through Q608 and it turns on reset-
ting the REC MUTE flip-flop. When Q609
is off, Q610 turns off as its base current is
cut off. (Note: In this case, the base cur-
rent of Q608 flows via path @ . The volt-
age drop across R647 caused by this cur-
rent (the emitter-base voltage of Q610)
is approximately 0.16 V so Q610 cannot
turn on.) When Q610 has turned off, Q111,
Q110, and Q113 turn off in sequence to
release the record amplifier from muting.
Note that, when the STOP, F.FWD, or
REW button is depressed during REC/
MUTE mode (case (iii)), the record mode
will be released. In this case, when pin 10
of U601 drops to L level, Q604 turns off
as its base current is cut off, while Q611
turns on as base current is applied to it.
Therefore, even if Q609 turns off with the
REC MUTE flip-flop reset, Q610 remains
on because its base current flows via R648
and Q611. This means that the record
amplifier is not released from muting.

AMPLIFIER SECTION

3-11. REPRODUCE CIRCUIT
See Fig. 3-26.
a. The signal picked up by the reproduce head is

amplified by reproduce equalizer amplifier
transistors Q101 and Q102. The reproduce
equalizer amplifier negative feedback loop
determines the compensation characteristic
(time constants) for reproduction as given in
Table 1. The compensation curve at high fre-
quencies is determined by the composite
resistance of R301—R304, the combination
of which is determined by the settings of
SPEED switches S4-10 and S4-8 and EQ
switch S5-2, and the capacity of C104. Table
2 summarizes the composite resistances in
relation to the settings of the SPEED and EQ
switches.

Table 1
Compensation characteristic for reproduction
SPEED | stanDARD HIGH
EQ
METAL 3180+ 70 3180+ 35
Co (Cr02) 3180+ 70 3180+ 35
NORMAL 3180+ 120 3180+ 50
(unit: usec)
Table 2 Composite resistance
P EED sTANDARD HIGH
METAL R302 = 6.2k R301//R302 23.1k
Co (Cr02) R302 = 6.2k R301//R302 +3.1k
2 R301/R302 .
NORMAL R302 + R304 #10.9k + R303//R304 *4.2k

{"//" represents parallel connection of resistors. unit: ohms)

. Capacitor C107 and coil L1071 connected in

series are a bias trap with a resonance fre-
quency of 100 kHz.

. Semi-fixed resistor R11 adjusts reproduction

level.

. Capacitor C108 and semi-fixed resistor R10

compensate for characteristics at high fre-
quencies.

. Thermistor RT10 compensates for variations

in the sensitivity of the reproduce head due to
temperature changes.

The standard resistance of RT10 is
10k ohms at room temperature (25°C). The
resistance decreases (increases) when the
temperature rises (falls). On the other hand,
the sensitivity of the reproduce head rises
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(falls) when the temperature rises (falls). If
the sensitivity of the reproduce head has risen
due to a rise in temperature, for exampie, the
output level of the reproduce equalizer ampli-
fier increases. But the resistance of the
thermistor drops at the same time and, there-
fore, the input level of Dolby decoder U101
drops. As a result, the input level of U101
remains constant and is independent of the
temperature.

. In the Dolby decoder, L102 and C112 form a
low-pass filter with a cutoff frequency of ap-
proximately 22.5 kHz. L103 and C113 form
a band-elimination filter. These filters remove
undesirable frequency components outside
the audio range which might cause incorrect
operation of the Dolby decoder.
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3-12. MONITOR CIRCUIT

See Fig. 3-27.

The tape reproduce signal or source signal select-
ed by MONITOR switch S2-5 is distributed to

—~AAA

three lines: the output circuit, phone ampli-
fier, and meter amplifier. The output of the
meter amplifier is sent to the VU meter circuit
and peak indicator circuit.

W 9 LI 1
e L QUTPUT |
. ouUTPUT | |
. 3 L
R34 >
Q104 SRI28
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Fig. 3-27 Monitor circuit

3-12-1 Output circuit

The monitor signal selected by the MONITOR
switch is output to the OUTPUT terminal via
resistor R127 and OUTPUT control R34.

The rated output level at the OUTPUT terminal
is -7 dB when the level at TP1 is 580 mV (Dol-
by level). At this time the VU meter reads
+3 VU.

3-12-2 Phone amplifier
The deck is provided with PHONES control
R73. This allows the headphone monitor level to
be varied independently of the VU meter
reading and the output level at the OUTPUT
terminal. The maximum output of the phone
amplifier is 100 mW into an 8-ohm load.
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3-12-3 Meter circuit

1) Meter sensitivity switching circuit
The bias and equalization of the deck are ad-
justed for suitability with different types of
tape. In addition, the deck is provided with a
BIAS/REC calibration circuit that allows bias
to be adjusted to the most suitable value for
the individual tape used to optimize tape per-
formance. When adjusting bias and recording
level using this circuit the signal input level
at the LINE 1 terminal is -30 dB, which is 20
dB lower than the rated input level of -10 dB.
This low level would not normally be read by
the VU meter, so a circuit which increases
meter sensitivity during adjustment is pro-
vided.
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Fig. 3-28 Peak indicator circuit

When INPUT switch S1-1 is set to LINE 1 or
LINE 2, base current flows through Q701 and
it is on. As Q701 is on, resistor R702 is

inserted in parallel to the input circuit of the HIGH JHRESHOLD LEJEL 5 RN
meter amplifier. This setting provides the @ Low
standard meter sensitivity.
When the INPUT switch is set to TEST and HiGH ————
the deck is in the record/reproduce or record/ e —
pause mode, Q701 is off as its base current is - (
cut off. When Q701 is off, R702 is discon-
nected from the input circuit of the meter HIGH
amplifier. As a result, the signal input level of ©* \
the meter amplifier rises by about 20 dB. LOW /
This rise in the input level results in a rise of
the output level by the same amount so that HIGH ‘
meter sensitivity is raised by 20 dB. @
2) Peak indicator circuit LOW
See Fig. 3-28 and 3-29.
Semi-fixed resistor R72 determines the HIGH
operating level of the peak indicator. @
When the signal level supplied from the meter _ LOW
amplifier is lower than the threshold level
of Q704 determined by R72, the condition .~ HIGH - ‘
of the circuit shown in Fig. 3-28 is as follows. ®
Q704: off LoW
C708: charged
Pins 12 and 13 of U701: H level PEak  OF | [ ———
Pins 11, 9, and 10 of U701: L level LED
Pin 8 of U701: H level ON
Peak indicator: off
When a high-level, pulse-like signal is output PROLONGED
from the meter amplifier, the circuit operates . ¥ WHEN VOLTAGE AT IS VIEWED AS LOGIC LEVEL.
as follows. _
a. When the input signal level exceeds the
threshold level of Q704 determined by Fig. 3-29 Peak indicator circuit timing diagram
R72, base current flows to Q704 and it
turns on.
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b. When Q704 turns on, its collector drops to
L+ level and C708 discharges momentarily.
Therefore, pin 13 of U701 drops to L level.
This inverts gate A, causing a H level at
pin 11 of U701. After inversion by gate B,
an L level occurs at pin 8 of U701.

c. When pin 8 of U701 has dropped to L
level, current flows through the PEAK LED
and the peak indicator lights.

d. Alternately, the L level at pin 8 of U701
is transmitted to pin 12 of U701 via resis-
tor R716. If R716 is open, pin 12 of U701
would not fall to L level when the collec-
tor of Q704 has dropped to L level be-
cause of the presence of diode D703. In
this case, operation would not be stable.

e. When the input level falls below the
threshold level of Q704, its base current
stops, turning it off.

f. When Q704 has turned off, current flows
into C708 via R715 to charge it. The
voltage across C704 (the voltage at ® )
rises as shown in Fig. 3-29.

g. When the voltage at has risen to a cer-
tain level (E1: approx. +2.0V), U701
regards the input at pin 13 as H level.
Waveform © represents the voltage at
as logic level.

h. When the charging of C708 proceeds and
the voltage at reaches E2 which is ap-
proximately 0.6 V higher than E1 (forward
voltage drop of D703), U701 regards the
input at pin 12 as H level. At this moment,
gate A is inverted since pins 12 and 13 of
U701 are both H level, and the output
from pin 11 of U701 drops to L level.

i. Therefore, gate B is also inverted and the
output of U701 pin 8 turns to H level. As
a result, current supplied to the PEAK
LED is cut off and the peak indicator goes
out.

As described above, the peak indicator circuit in-

corporates a pulse stretching function that keeps.

the peak indicator lit for a certain length of time
even when the duration of the input signal is
very short.
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3-13. RECORD CIRCUITS

3-13-1 Line input circuits

See Fig. 3-30.

The deck has two line input circuits. LINE 1 is
provided at the back of the deck and LINE 2
on the front panel. The INPUT switch deter-
mines which line input is used. Signals from the
LINE 1 and LINE 2 input terminals cannot be
mixed. To use the BIAS/REC calibration circuit,
set the INPUT switch at TEST and apply input
signals to the LINE 1 terminals. :

With its level adjusted by the RECORD volume
control, the line input signal selected by the
INPUT switch is sent to Dolby encoder U301.
MPX filter U305 connected to U301 removes
subcarrier and pilot signals which are mixed
with line input signals when recording FM
broadcasts in order to prevent the Dolby
encoder from mis-operation. The MPX filter
operates only when transistors Q301 and Q302
are both on. When they are off, the signals simp-
ly pass through the filter. Q301 and Q302 are
on only when the NR SYSTEM switch is set to
NR or NR+HX: that is, when U301 is operat-
ing as an encoder.

Whatever the position of the NR SYSTEM
switch, an unmodified input signal is output
from pin 3 of U301 to the monitor circuit.
When the NR SYSTEM switch is set to NR or
NR+HX, an encoded signal is output from pin
7 of U301. When the switch is at OUT, an un-
modified input signal is output. The output
from pin 7 is input to the line amplifier via the
HX variable equalizer. (Refer to 3-14 for the HX
variable equalizer.)

3-13-2 Line amplifier

See Fig. 3-31.

Recording level adjusting circuit BIAS/REC
CALIBRATION is included in the input circuit
of the line amplifier. When the CALIBRATION
switch is set at ADJUST, the recording level can
be adjusted with semi-fixed resistor R30. At this
time ADJUST LED D1 lights.

A temperature compensation circuit comprising
thermistor RT11 is located in parallel with the
output line of the line amplifier.

The output of the line amplifier is sent to the
recording level adjusting circuit after the record
signal level has been adjusted to match the type
of tape being used.
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Fig. 3-31 Line amplifier
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3-13-3 Record amplifier

See Fig. 3-32. .
The output of the line amplifier is sent to the
record amplifier comprising transistors Q117
and Q118. The record amplifier adjusts the
recording signal depending on the speed and
type of tape. The recording equalization char-
acteristics are determined by the LC resonance
circuit and CR circuit connected to the emitter
of Q117. Because of this, a complementary cir-
cuitry consisting of NPN (Q117) and PNP
(Q118) transistors is used in the record amplifier
for more efficient operation requiring less
voltage.

Resistor R176 raises the output impedance {im-
pedance of the signal source viewed from the
record head) of the record amplifier to drive
the record head with constant current.

The parallel resonance circuit of L104 and C144
is a bias trap with a resonance frequency of 100

i;nnz

(o]

RECORD SIGNAL
FROM
<RECODING LEVEL)

RI66 RI?3
ADJ. CIRCUIT
1 Cl54
POWER MUTE —f pos = o
MW R ch

L REC EQ CIRCUIT

S R4

-3y

CONTROLLED +8B

Qli8

Qnz c1a3
=

ol
=RI74

kHz. At the resonance frequency, the impedance
of the resonance circuit becomes infinitely large,
preventing bias current from entering the record
amplifier (if this should happen, the ampli-
fier would be saturated and the signal distorted).
The record signal output from the record ampli-
fier passes through the bias trap and, after the
addition of bias current, drives the record head.
Bias current is supplied by bias oscillator U103.
When the BIAS/REC CALIBRATION switch S7-
2 is set to PRESET, the record head is supplied
with bias current adjusted by R13, R14, or R15
according to the setting of BIAS switch S6-2
for the type of tape being used. When S7-2 is
at ADJUST, bias can be adjusted by turning
semi-fixed resistor R35 which is accessible from
the front of the deck. The supply voltage of the
bias oscillator is controlled by the Dolby HX
circuit. The circuit that controls the supply vol-
tage is described in 3-14.

TR3

RI76

BIAS TRAP

RECORD HEAD

N\
Fe
OADWST 2 R3s

PRESET @] BIAS

BIAS/REC
CALIBRATION

RIT7

‘ RI3 METAL
0/."..£m4 ColCroz) . o
RIS NORMAL
$6-2

ERASE HEAD

=¢

Fig. 3-32 Record amplifier
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. 3-14. DOLBY HX CIRCUIT more noticeable with higher signal levels. There-

| - NOTE: The Dolby Headroom Extension system fore, demagnetization causes the frequency
(Dolby HX system) is provided in the response at high frequencies to diminish as the
record circuit of the deck and operates recording level increases.
only in the following conditions. From the above facts, we determined that bias
NR SYSTEM switch: NR + HX must be relatively small in order to improve
SPEED switch: STANDARD frequency response at high frequencies, especial-
BIAS switch: Co (CrO2) or NORMAL ly for high-level, high-frequency signals.

EQ switch: Co (CrO2) or NORMAL
Mode: record/reproduce mode

BIAS CURRENT FOR

Generally tape has the bias characteristic as S34HE | LAXIMUM SENSITIVITY

shown in Fig. 3-33. In the bias characteristic, L

(relationship of bias current to record/reproduce
\\)/ 315 Hz
AMOUNT OF
RECQRDING COMPENSATION
6.3 kHz AT 10 xHz

\

\ \

\ 2

level) of a record signal of 315 Hz, for example,

the record/reproduce output level rises with bias
10 kHz

3-14-1 Bias characteristics R —— o}

current and it reaches maximum at the maxi-
mum sensitivity bias current (peak bias). If bias
current increases further the record/reproduce
output level falls gradually. On the other hand,
distortion is diminished as bias current increases. J Seobe o LIORTONAT 33 e
The variation of output level with bias current

follows a relatively gentle curve at low frequen- snarron MALL  BIAS CURRENY _ Lamce
cies but is steep at high frequencies. The output

level at peak bias falls as the frequency becomes Fig. 3-33 Tape bias characteristics (1)
higher.

For tape having specific bias characteristics,
major factors determining bias current are sensi-
tivity, distortion, and frequency response.
Normally bias is determined in the following
way. In the frequency spectrum of music signals
which are most commonly recorded low and
middle frequency components dominate and the
spectrum drops steeply at high frequencies.
Conventionally bias was determined by taking
mainly sensitivity and the distortion of bass and B

mid-range components into consideration, sacri- : v o

ficing frequency response at high frequencies. AT—

However, for maximum sensitivity at bass and o "

mid-range frequencies, bias should be much Fig. 3-34 Recording compensation characteristics (1)
higher than at high frequencies. Therefore, )
strong equalization is required for recording high
frequencies. {Fig. 3-33 and 3-34 show recording
equalization for 10 kHz at peak bias of 315 kHz.)
When equalization during recording is too
great, tape tends to be saturated by high-
frequency components when the recording level
is high or when the signals include many high- A \
frequency components. This results in an in- 720 98 T\
crease in distortion and a degradation of fre- !

quency response (see Fig. 3-35). When bias is T 10 xhz

too low, the recording magnetic field becomes Low TRERENE o st
wider and, therefore, demagnetization increases

at high frequencies. This phenomenon becomes Fig. 3-35 Recording frequency response (1)
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3-14-2 System outline
To improve the frequency response at high fre-
quencies, especially for high-level, high-frequen-
cy signals, the Dolby HX system automatically
controls bias and recording equalization for
optimum levels with respect to the level of re-
cording input signal and the relative amount of
high-frequency components.
1) Bias

a. When bass- and mid-range components

dominate in the input signal or the overall
level of the input signal is low, a fixed high
bias is applied. (See ® in Fig. 3-36.) In
this case, frequency response at low fre-
quencies can be improved by selecting a
bias more suitable for lower frequency
content than the conventional fixed bias.

. When the input signal involves high-fevel,

high-frequency components, bias is decreas-
ed instantly depending on the frequency
components and level, increasing the sensi-
tivity at high frequencies. (See in Fig.
3-36.)

2) Record equalizer
The Dolby HX system not only controls bias
as described above but also recording equali-
zation. This is because tape sensitivity varies
at high frequencies, accompanying the change
in bias.
a. When bass and mid-range components

38

dominate the input signal and bias is select-
ed as @ in Fig. 3-36, tape sensitivity is
low at high frequencies and, therefore, the
recording equalization is that of curve ®
shown in Fig. 3-37. With curve ® , the
amount of boost at high frequencies is
very large but the level of high-frequency
components of the input signal is low.
Therefore, distortion will not occur during
recording.

. With high-level, high-frequency signals, bias

is lowered. (See in Fig. 3-36.) With
lower bias, tape sensitivity increases at
high frequencies and the amount of record-
ing equalization may be reduced, as shown
by curve in Fig. 3-37.

Reduction in the amount of recording
equalization, i.e. boost, results in expand-
ing the headroom of the tape saturation
level of high-frequency signals. (This is the
origin of the name of Dolby Headroom
Extension system.) As a result, frequency
response at high frequencies is greatly
improved (see Fig. 3-38.) and at the same
time, distortion at high frequencies is
minimized.
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RECORDING COMPENSATION
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AMOUNT OF
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Fig. 3-36 Tape bias characteristic (2)
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