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CT-X700W/X500

1. OUTLINE OF TAPE TRANSPORT MECHANISM

OPERATION

The tape transport mechanism includes three
motors — the main motor for driving the capstans
in both directions, the reel motor for driving the
reels, and an assist motor for setting the playback,
rewind, and other transport modes.

The operations described below apply to the
CT-X500 deck and the deck B part (reverse play-
back and reverse recording function) of the CT-
X700W deck. Operation of the deck A part (one-
way playback function) of the CT-X700W is based
on the same transport mechanism as the CT-X500
and CT-X700W deck B, but is equipped with a
fixed playback-only head (that is, it has no head
rotation mechanism). Nor is it equipped with
a reverse direction capstan or leader tape detector.
The tape transport detector mechanism in deck A
consists of an LED/phototransistor reel base rota-
tion sensor mounted below the right hand reel
base.

The tape transport mechanism can be divided
into the following three major sections.

Main motor

REV capstan

Flywheel

Fig. 1.1 Capstan drive system

F/R gear arm

Reel motor shaft

Gear (d)

- \ - J -
(reel drive gear)\/ . ) ; AN

Main belt

1.1 CAPSTAN DRIVE SYSTEM

The capstan drive system consists of a main belt
passed around the forward and reverse direction
capstan flywheels in the manner shown in Fig. 1.1.
Both capstans are thus driven by the main motor.

1.2 REEL BASE DRIVE SYSTEM

Employing the rotational torque generated in
the direction of rotation, the reel drive system
drives the take-up reel by coupling either reel drive
gear (d) or (e) to F/R gear (b) which can be shifted
either left or right, and which is in turn inter-
meshed with gear (a) mounted on the reel motor
shaft.

The rotational direction of the motor is changed
by altering the polarity of the applied voltage,
while the tape transport speed (that is, the take-up
torque during playback and fast forward modes)
is changed by altering the level of the voltage ap-
plied to the motor.

FWD capstan

Flywheel

L']77>‘ Gear (e)

I (reel drive gear)

U C/R slide plate
Fig. 1.2 Reel drive system



1.3 MODE CONTROL SYSTEM

The assist gear is driven by the assist motor via a
decelerating worm gear. No. 1 cam which controls
the rotating head, No. 2 cam which sets the play-
back, fast forward, music search, and other opera-
tional modes, and the three No.3 cams which
control the brake lever are mounted at the bottom
of the assist gear. (The three No. 3 cams are cam
(a) for cancelling forward playback mode, cam (b)
for cancelling reverse playback mode, and cam (¢)
for cancelling fast forward and rewind modes).
Four leaf contacts mounted at the top of the assist
gear are designed to make contact with code
patterns (see Fig.1.3) which correspond to the
different operational modes. As the assist gear
rotates, the relative positions of the leaf switches
in respect to the code patterns are varied, thereby
resulting in different voltage combinations at the
output terminals incorporated in the pattern.
In other words, “mode codes’’ are generated at the
terminals and are subsequently passed to a control
IC which controls the operation mode by deter-
mining whether or not the corresponding assist
gear cam has been rotated to the position of the
desired operation.

FD pattern FF/REW

—F

(tape transport
direction detector)

COMMON (GND)

l/,

‘ 3
MS(CUE) ’\/\
MS(REVIEW)

e Stop (forward) mode
The mode control cam drive system as seen from
the rear is shown in Fig. 1.4, and the same system

as seen from the front is shown in Fig. 1.5.

(1) No. 3 cam (a), (b), and (c) on the assist gear are
as shown in the diagram. Since the triangular
bulge of the brake lever is moved away from
the cam, the tip of the brake lever is engaged
with the reel drive gear, thereby applying brake
action and preventing the reel drive gear from
rotating.

(2) No. 1 cam mounted at the bottom of the assist
gear is in the position indicated in the diagram.
The switching slide plate is shifted to the left,
and the head is set to the position for forward
direction recording and playback.

(3) No.2 cam is in the position shown in the
diagram, and the slide base (R) drive hook
makes contact with the left hand tip of the
cam. As can be seen in Fig. 1.5, the slide base
and head base are lowered when this hook is in
this position. The head and pinch roller, there-
fore, are moved back away from the tape.

REV-STOP

4

6 FWDPLAY REV-PLAY B

Fig. 1.3 Conductor code pattern
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Fig. 1.5 Stop mode (FWD) (view from front)
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Reel drive gear (FWD)

g

\'

{brake off}
Brake lever
No. 3 cam (a)

Slide base (R) drive hook
(slide up and down by
action of No. 2 cam)

No. 2 cam
No. 1 cam

No. 3 cam (b)

Switching slide plate

Fig. 1.6  Fast forward mode (view from rear)
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Rotating head Head base
Fig. 1.7 Fast forward mode (view from front)

Reel drive gear (REV)

(Brake off)

Brake lever

e Fast forward mode

(1) When the FF key is pressed, the control IC
instructs the assist motor to drive the assist
gear in the direction indicated by the arrow in
Fig. 1.6.

(2) As a result, the assist gear No. 3 cam (c) for
cancelling fast forward/rewind mode pushes
the brake lever triangular bulge upwards. The
brake, therefore, is disengaged as indicated in
the diagram.

(3) When the assist gear rotates to the position
indicated in the diagram, the mode code for
fast forward mode is generated by the code
pattern (described earlier). This code is de-
tected by the control IC which in turn gene-
rates a command to instruct that the voltage
applied to the assist motor be switched off.
The assist motor is consequently stopped, and
fast forward mode is set.

(4) Since No.2 cam on the assist gear rotates
counter clockwise, the drive hook on slide base
(R) does not move, and the head and pinch
roller remain in the same position (out of
contact with the tape).

(5) When the control IC detects fast forward
mode, it generates a command to instruct that
a high voltage (with polarity corresponding to
fast forward mode) be applied to the reel
motor, resulting in the motor being rotated at
high speed in the forward direction. The F/R
gear is swung over to the right by this rotation
to engage the right hand reel drive gear, result-
ing in the tape being wound onto the right
hand reel in fast forward mode.

Reel drive gear (FWD)

,: Assist motor :Hmmmn
7N

(brake off)
Brake lever

. . No. 1 cam
Slide base R drive hook

(slide up and down by No. 2 cam
action of No. 2 cam) No. 3 cam (b}

e Playback mode (FWD)

(1) When the PLAY key is pressed, the control IC
generates a command to instruct that the assist
gear be driven in the direction of the arrow
shown in Fig. 1.8.

(2) As a result of the assist gear rotation, cam
No. 2 pushes the hook of slide base (R) up-
wards.

(3) When the assist gear reaches the position
shown in the diagram, the code pattern
generates a mode code corresponding to play-
back (FWD) mode. And when the control
IC subsequently detects that playback (FWD)
mode has been set, the assist motor is stopped.

(4) In this cam position:

(a) The brake is disengaged since No. 3 cam (a)
for cancelling forward playback mode is in
the non-braking position as indicated in the
diagram.

(b) The pinch roller is moved upwards to make
contact with the capstan since the slide
base (R) drive hook is shifted to the upper-
most position (PLAY) (see Fig. 1.9). The
head base is also shifted upwards (by SB
spring action), and is subsequently posi-
tioned at the ‘“‘chassis outside’’ section with
the head making contact with the tape.

Reel drive gear (REV)

[T

il
]

(Brake off)
Brake lever
No. 3 cam (a)

No. 3 cam {c)

— Switching slide plate

Fig. 1.8 Playback (FWD) mode (view from rear)



(c) The control IC generates a command to
specify that the power supply polarity and
voltage required for playback (FWD) mode
be applied to the reel motor. As a result,
the reel motor is rotated in the forward
direction upon reception of a voltage
corresponding to playback speed. The F/R
gear is swung over to the right by this
rotation to engage the right hand take-up
gear, resulting in the tape being transported
in playback mode.

e Forward music search mode

(1) When the MS and »» keys are pressed in stop
(FWD) mode the control IC instructs that the
assist motor be rotated in the direction which
results in the assist gear being rotated clockwise
as indicated in Fig. 1.10. During this rotation,
the slide base (R) drive hook is pushed upwards
by cam No. 2, resulting in the pinch roller and
head being shifted upwards.

(2) Since No.3 cam (a) for cancelling playback
(FWD) mode is in contact with the triangular
bulge of the brake lever, the brake is switched
off.

Reel motor

Reel drive gear (REV)

(This section determines the head base
position during playback mode)

Slide base (L)

Capstan—@

REV pinch roller

(3) As soon as the rotating assist gear leaf contact
is disconnected from the edge of the stop code
pattern, a command instructing the assist
motor to rotate in the reverse direction is
generated by the control IC. After the assist
motor and assist gear rotation is consequently
reversed, and the edge of the stop code pattern
is detected again, a command instructing the
reel motor to rotate at high speed in the for-
ward direction is generated by the control IC.

(4) The F/R gear is swung to the right hand side

by the high speed foward rotation of the reel
motor, and is consequently engaged with the
forward direction take-up reel to commence
tape take-up.
Since the head base has been dropped below
the playback position by reverse rotation of
the assist gear as described in (3) above, the
knobs A and B are slipped out of the corres-
ponding holes A’ and B’ in this condition.
(During playback mode, A and B fit into A’
and B’ respectively to prevent the C/R slide
plate from shifting to left or right). The C/R
slide plate, therefore, becomes free to move,
and is subsequently shifted to the left by reel
motor rotational torque.

Reel motor shaft

F/R gear

"LL,EReeI drive gear (FWD)

SB spring

Slide base (R)
Capstan

FWD pinch roller

Rotating head

Head base

Fig. 1.9 Playback (FWD) mode (view from front)
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(5) At the same time that the C/R slide plate is
shifted to the left, a pulse voltage is applied to
the assist motor to rotate the assist gear clock-
wise again. As a result, the slide base (R) drive
hook and the interlinked head base are again
lifted. Since the C/R slide plate knobs A and B
have already been shifted to the left, the head
base is lifted with the two knobs pressed
against positions A’ and B”’ — they do not slip
back into the holes A’ and B’. The FWD music
search mode is thereby set.

Reel drive gear (FWD)

Assist motor

{brake off)
Brake lever-

®

Slide base (R) drive hook
(slide up and down by action
of No. 2 cam)

No. 1 cam

No. 2 cam

Fig. 1.10

Reel drive gear (REV)

Slide base (L)

Capstan\@

REV pinch roller

CT-X700W’'X500

(6) In this condition, the pinch roller is separated
from the capstan, and the head is in light
contact with the tape.

Since the leaf contact detects

the MS code pattern, and a

command is generated instruct-

ing that the voltage applied to

the assist motor be stopped,

slide base (R) is shifted to a

position just slightly above the

position where the head base

) was stopped, thereby pushing

Reel drive gear (REV) 110 head base up a little further
by spring action.

(Brake off)
Brake lever

No. 3 cam (a)
No. 3 cam (c)

No. 3 cam (b)

——Switching slide plate

FWD music search mode (view from rear)

Reel motor shaft

Reel drive gear {FWD)

C/R slide plate

Rotating head

Fig. 1.11

=8
%——‘ Slide base (R)
C/
Capstan
FWD pinch roller
{not in contact
O with capstan)
O/ 7T D o
@
Head base

FWD music search mode {view from front)
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Reel drive gear (FWD)

l: Assist mot /:Bm;lnlm\' ] \
T o) AT '

(brake off)

Brake lever

4
No. 3 cam {(c)

Switching slide plate—

Fig. 1.12 Playback (REV) mode (view from rear)

Reel motor Pt ~

Reel motor shaft

F/R gear
Reel drive gear (REV)

Slide base (L)
Capstan

il N
/

Slide base (R)
Capstan

FWD pinch roller

Rotating head Head base

Fig. 1-13 Playback (REV) mode (view from front)

Reel drive gear (REV)

.Z No. 3 cam (a) (slide up and down by action
of No. 2 cam)

e Playback (REV) mode

(1) When the PLAY (REV) key is pressed in FWD
stop mode, the control IC instructs the assist
motor to rotate in the direction which ensures
that the assist gear rotates counter clockwise
from the STOP position shown in Fig. 1.4.

(2) No. 1 and No. 2 cams also rotate together with
the assist gear. No. 1 cam slides the switching
slide plate to the right, thereby turning the
rotating head through 180° into position for
reverse playback mode. (see ‘““Head Rotation”
for further details on actual rotation of the
head).

(8) As another result of assist gear rotation, the
drive hook of slide base (L) is pushed upwards
by No. 2 cam.

(4) When the assit gear reaches the position indi-
cated in Fig. 1.12, the code pattern (described
earlier) generates the mode code for playback
(REV) mode. And after the setting of this
mode has been detected by the control IC, the
assist motor is stopped.

(5) In this cam position:

(a) The brake is disengaged since No. 3 cam (b)
for cancelling reverse playback mode is in
the non-braking position as indicated in
Fig. 1.12.

Assist motor

—

Brake lever / 2SN
7
/7
]

.i Brake lever
)

No. 3 cam (c)4&!

yal

No. 3 cam (a)

|

\ l/‘ No. 2 cam

(b) The pinch roller is moved upwards to make
contact with the REV capstan since the
slide base (L) drive hook is shifted to the
uppermost position (PLAY) (see Fig. 1.13).
The head base is also pushed upwards by
the upward shift of the REV pinch roller

and slide base, thereby making contact with

the tape.

(c) The control IC generates a command to
specify that the power supply polarity and
voltage required for playback (REV) mode
be applied to the reel motor. As a result,
the reel motor is rotated in the reverse
direction upon reception of a voltage
corresponding to the playback speed. The
F/R gear is swung over to the left by this
rotation to engage the left hand take-up
gear, resulting in the tape being transported
in playback (REV) mode.

e Stop (REV) mode

(1) If the STOP key is pressed during reverse play-
back mode, the assist motor is instructed by
the control IC to rotate in the direction which
ensures that the assist gear rotates clockwise.
In addition, the reel motor is stopped.

Reel drive gear {FWD) Reel drive gear (REV)

N

No. 3 cam (b)

Slide base (L) drive hook
No. 1 cam (slide up and down by action
of No. 2 cam)

—t+—— Switching slide plate

STOP

Fig. 1.14  Change from playback to stop (REV) mode (view from rear)
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(2) No.2 cam is also shifted downwards during
this assist gear rotation, resulting in the slide
base (L) drive hook being lowered. Conse-
quently, the REV pinch roller and head base
are lowered, and when the assist gear reaches
the STOP position shown in Fig.1.14, a
stop mode code is generated by the code
pattern. The assist motor is then stopped by
the control IC after the IC receives the stop
mode code.

(3) No. 3 cam is also rotated at this time, resulting
in the triangular bulge of the brake lever
separating from cam (b) (for cancelling reverse
playback mode). The reel brake is thus applied
and the take-up reel is stopped immediately.

¢ Pause mode

In mechanical terms, pause mode is identical to
stop mode and has, therefore, not been described
separately.

¢ Rewind mode

(1) When the STOP key is pressed in stop (REV)
mode, the assist gear is rotated clockwise to
the REW position shown in Fig. 1.15 where the
rewind mode code is generated by the mode
pattern. The assist motor is stopped by the
control IC after the mode code is received by
the IC.

Reel drive gear (FWD)

L

Assist motor

(Brake off})
Brake lever

No. 3 cam (c)

No. 3 cam (a)

(2) In this status, the brake lever is raised by No. 3
cam (c) for cancelling fast forward/rewind
mode, thereby releasing the brake.

(3) As soon as the rewind mode code is received
by the control IC, the reel motor is rotated at
high speed in the REW direction. The F/R
gear is swung over to the left to engage the left
hand reel gear, thereby rotating the left hand
take-up reel to rewind the tape.

(4) Since there is no movement of the slide base
(L) drive hook, the pinch roller and head
remain in the stop mode positions.

e Reverse music search mode

The operation is symmetrically opposite to the
forward music search mode operation. Apart from
the fact that, (a) the direction of tape transport is
reversed, (b) the pinch roller is raised towards the
REV capstan, (c) the F/R gear is swung to the
left to drive the left hand reel gear, and (d) the
C/R slide plate and the assist gear cams are shifted
to the right in the opposite direction (to the for-
ward mode), the basic operation is the same as in
forward music search mode.

Reel drive gear (REV)

(Brake off)

) Brake lever

Slide base (L) drive hook
No. 2 cam (slide up and down by action

of No. 2 cam)
No. 1 cam

Switching slide plate

Fig. 1.15  Rewind mode (view from rear)
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¢ Direct mode switching

The mode switching operations described so far
have mainly referred to switching from stop mode.
These decks, however, are capable of direct mode
switching from forward to reverse playback and
other modes without a separate STOP key opera-
tion. Since the mode code pattern output is moni-
tored constantly by the control IC, the IC is aware
of the current tape transport status at all times.
Therefore, when a mode change is desired, the
control IC ensures that the change is made in the
minimum number of steps.

For example, if a change to rewind mode is
desired during fast forward mode, the control IC
is aware of the fact that fast forward is the current
mode and that the head and pinch rollers have
been lowered. To switch to rewind mode, the
assist gear is rewound to the stop mode position
where the brake is applied. The gear is then shifted
immediately to the rewind mode position and the
reel motor rotated in the reverse direction, re-
sulting in the F/R gear being swung to the left
to engage the left hand reel gear for start of rewind
mode.

Reel motor

Reel motor shaft
F/R gear {coupled to left hand reel drive gear)

Reel drive gear (REV)

Slide base (R))

Capstan
ﬁ
M FWD pinch roller

Slide base (L) S E E
Capstan @

REV pinch roller

O

Rotating head Head base

Fig. 1.16 Rewind mode (view from front)
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Reel drive gear (FWD) Reel drive gear (REV)

T

|: Assist motor :Bmm \

(Brake off)

(brake off) Brake lever

Brake lever

No. 3 cam (b)
Slide base (L) drive hook No. 1 cam
(slide up and down by action
of No. 2 cam) No. 2 cam

No. 3 cam (a)
Switching slide plate

Fig. 1.17  Reverse music search mode {view from rear)

Reel motor shaft

F/R gear

C/R slide plate
Slide base (L)
Capstan

Slide base (R)

Capstan
REV pinch roller

{not in contact with
capstan)

FWD pinch roiler

Rotating head Head base

Fig. 1.18 Reverse music search mode (view from front)
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e Rotating head switching

(1) When No.1 cam on the assist gear is rotated
clockwise, the switching slide plate is slide to
the left (or to the right when the assist gear is
rotated counter clockwise). This action results
in a lever positioned in a slit in the switching
slide plate being pushed to the left (right) to
switch the direction of the rotating head.

(2) When the switching slide plate is moved to the
right as shown in Fig. 1.19, the tip of the
rotating head switching lever is also pushed to
the right since the lever is passed through a slit
in the sliding plate. As a result, the sector gear
is turned counter clockwise, and the rotating
head intermeshed with this gear is rotated
through 180° to be set in the forward re-
cording/playback position.

(3) To set the head in the reverse recording/play-
back position, the switching slide plate is slide
across to the left.

(4) The purpose of the spring is to achieve a snap
action when setting the head, and to maintain
the head constantly in the correct position.

o Leader tape detector (for auto-stop and quick
reverse)

A leader tape detector sensor system consisting
of an LED and a photo-sensitive cell has been
mounted inside the tape guide on the left hand
side of the head. As can be seen from the sensor
configuration diagram in Fig. 1.20, light is beamed
from the LED onto the cassette tape through an
optical fiber tube, and reflected light is beamed
back through another optical fiber tube to the
photo-sensitive cell.

While magnetically coated tape is being passed
in front of the optical fiber tubes,the light beam is
absorbed and is not reflected back to the photo-
sensitive cell. Therefore, there is no photo-sensitive
cell output. When the end of the tape is reached,
and the opaque white or transparent leader tape is
passed in front of the optical fiber tubes, the LED
beam of light is passed through the leader tape and
is reflected by a reflector (located on the other side
of the tape) back into photo-sensitive cell, resulting
in an output from that cell. This output is passed
to the control IC where it is used in a number of
different operations including auto reverse and
repeat playback. The decision which determines
which end of the tape has been reached is based on

the mode code pattern.
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Rotating head

Head gear

Sector gear

\\~

Rotating head
switching lever

— Switching siide plate

Fig. 1.19 Switching of the rotating head

Reflector

Magnetic coated
portion of tape

Fig. 1.20 Leader tape detector mechanism



2. BLOCK DIAGRAM

2.1 BLOCK DIAGRAM FOR CT-X500
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2.2 BLOCK DIAGRAM FOR CT-X700W

CONTROL SECTION
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0.16mv 54.9mvV . 462.4mV| 0609 (PA301I0) TAPE TRAVELING
DECK A Q102 T DETECTOR ( DECK 4)
3 ,a10s ay oy 9825 (PD3015)
= £ — . l\' LEADER TAPE LEADER TAPE | MUSIC SEARCH v
% % H SENSOR DETECTOR | 2V
| 2 1 MS
Q101 1 0i04 Te 7 T3 S E 45 Q813
HIGH SPEED 003 HIGH SPEED & 0604 Q8 59 H4
- OFF \ ON
NORM F2 Q601 s
Cro2 TAPE OFF 20
DETECTOR ai Q605
36 STOP
T | ceia J2 o3 17 '.<'>?'
i 2 —
Wy 9 REW
+6.5v X 13 RESET ——={24 16 -le)17
] Q406 L.co a8 FF
3i6mv ALC CIRCUIT Q404 e
M3 MECHANISM '5
LINE REC LEVEL [ 7 o PROCESSOR MODE CODE, 49 —0
C M—e DOLBY NR PROC ENCODER 50 PLAY
REC +6.5V (DECK A) st . o~
)
BUFFER ~— +28dB Pn
i 52
Q401 g 281 o @405 E"z::'“v 01103 DooR I 4 Zgi
Ga02 -— 0dB— MPX FILTER =
4 g 6 9813, Q614 LINE ASSIST  (Zo) 5 42 3
0403 o~ 3108 — 1l> B ) 4 O PLAY MOTOR 6 49 corPY
I 1 13 5 {DECK A} " il
w g S ™
s HE}-{ > c2 cy M1 Qtio2
] 29—
\ 3 40813 Q408 c2 REEL 5 53 =
My—= +6.5V e MOTOR 6 54 30—
DOLBY NR 5 (DECK A) 4 J
PLAYBACK EQ AMP m . Y ¥
34
FILTER SW g T4--6.5v ¢ CASSETTE HALF 12y Qifot N
—— —+s0.808 — [ —— TPO— LIGHTING 55 38
. m m
_—_] Q107 :] - H
3 CAPSTAN
- .& —F I~ ey vios MOTOR nara
2 (DECK A)
]% REC AMP. E Q826 (PD30I5)
Q108 2.4mV
6.5V vi03 NORM | 72.4mY 061z -y Q814 AR(FWD) 35
Q32 OFF S~ 2 e ~ 5" 22 t9 X AUTO
T —& rﬁA (R: b FUNCTION
R METAL : 602.6mV 2 ant +10v R(REV) 33 —
j‘@ Croz :562.3mv vios . h_d'z;___. a6 34 W
Q NORM : 462.4mV L HIGH ct A —a Q821
| REC EQ 2 speep 38
DECK B E ~8:5v 13 1z [15 [0, [+6.5 v I Fle— ¢ O 85 c2 B -3 - REMOTE
16765V M2 0304 o1 s a4fe 0818 CONTROL
otos " Fe D2 :Q-od———-— 6
3 15 |2 i 6 +6.5V o_[]
BIAS OSCILLATOR Q302 i Py 60 TIMER
Q606 Et \ Q319
I 1 Mol F +6.5v £2 Q313
1 [
v30 5308 A Mi . 0
i M2
I F2 Q607
| { 9395 asot 9 casseTTe 8.5V o4 Y
- > S 2 B —— M3 HAL ~J 2 " N
h LIGHTING J2 —el43
| Tasor SW OSCILLATOR CONTROL tav 21003 FWD PLAY
TP ! Ji | RESET ——={24 12 ¥
! Y ——4—=—+6.5V Cr02 TAPE 5 42 REV PLA
~6.5v CAPSTAN ASSIST
! 0308 DETECTOR +12V MOTOR motor (&M R . 13} a
Y (DECK 8) (DECK B)
0309
a3 h 4 PAUSE
POWER SUPPLY SECTION — 1002 e A
-
J—
IPOWENES 6.5v REEL M s 53 F;
+6.5V 0807 "\7'3'63 » 0310 METAL TAPE MOTOR 6 54 {Sf¢———— 0o
Q806 DETECTOR ( DECK B ) 4 X
¥ 3 ———— +i2V = 1 REN
Q805 f
—;! = ¥ Q1001 58 s BooR |
Q804 Py RESET SECTION REC_MUTE Y
POWER r S 4 ) 4 . 52 17 S5
F L e tiOv s 51 REC MU
MECHANISM
15000 uF +i2v Jz
fzcov [—o\» ¥y K * +Hovg PAUSE MODE CODE 50 18
3 Q821 ENCODER 49 MODE
Ji
Q803 o508 T (DECK 8) a8 21 5
0809 ¥
P % RESET rEC - 61 29—
Q802 . P—m—y—wt oo o
*P 1
RIMARY CIRCUIT » 63 30
FOR KU TYPE 9 —6.5v TAPE TRAVELING a5
0801 DETECTOR
{ DECK B)
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CT-X700W' /X500

3. IC DATA
vzl Vout i Vout2 Vec2 vz 2

BA6109 (BA6209) 3 02 O Os o9
(Motor driver)

g
A
1! y
O ve
? GND
f [
5
FIN O—
6
RIN O—
Fig. 3-1 Equivalent circuit of BA6109 (BA6209)
Pin No. Symbol 1/0 Description
1 GND GND
2 VouT1 ouT Motor output (1)
3 Vzi Output drive (1)
4 VR Output voltage setting
5 FIN IN Input which sets V OUT 1 to “H"’ “L" = 0.7V or less
6 R IN IN tnput which sets V OUT 2 to “H"’ “H" — 2V or greatr
7 vccel +B
8 vce2 Power supply
9 Vz2 Output drive (2)
10 VOouT2 ouT Motor output (2)
Fig. 3-2 BA6109 (BA6209) pin description
Motor Current INPUT OUTPUT
Direction Fin | RIN | vzl | vouT2 | vz2 | VouT2
No current flow H H H L H L
- @ L H H L L H
@ - @ H L L H H L
No current flow L L H L H L

Fig. 3-3 Truth table of BA6109 (BA6209)
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PD3015 (System Control)
¢ See pages 34 thru 41 for details

o REC MUTE [1]D05 == N 04 [64] TINE MUTE
Amplifier switches A MUTE [2]|06 = — 03[63] REC IND
& MUTE outputs Blas  [3] 07 - — op2[s2] Pause o
REC sw [4]D8 = — 0! [6f] REC MUTE IND
wree sw [5] 09 = — ooled coev o Indicator outputs
L A sw [6]DI0 = —~ re3[59] M5 IND
7] ne NC [58)
(8] nc ne [57]
[s] nc Ne [56]
TIMER SENSE E DIl - — RSZE PLAY [IND
T - Relfsa] RM- L Reel motor control
FWD-PLAY [i2] D13 — — Re0[53] RM-R
REV-PLAY [i3] D14 — - R33[52] E-FWD outputs
PAGSE  [14] o5 —~ - R32[51] E-PLAY
F[5]na0— ~ raifo) EWE Encoder detector
Key inputs REW [16] a1 — - R30[ag] E-STOP nputs
sTop  [i7] Re2 —= - Re23[48] E-FAST
REC WMUTE  [18]R43 = - R22a7] AR-FwD J Erasure prevention
SYNCHRO coPY  [19] R50 ~» - Rzl [46] aR-REV .
™S (20} 51 - - R20[45] SENSING detector inputs
L REPEAT [21] RS2 —= ~— INT1[43] DATA IN
a PLAY  [22] R53 — ~— INTO[43] POWER OFF PULSE
[23] v oisp - Ri3[a2] am-F .
Ga] reser ~ Ri2[a)] am-r Assist motor control
5] ne ne [l outputs
[26] nc Ne [39]
[27] ves —~ Rl [38] AF-PLAY
28] voo — RI0[37] M5 MUTE
29] 0sC | - RO3[36] MusiC
(30} osc 2 - RO2[35] TEADER
3] TEST ~— ROl [34] EF-5TOP
[32] vss -~ ROO[33] PL-PLAY
Fig. 3.4 PD3015 pin layout
P P
n n Function name 1/0 Active Function
no. name
1 D5 REC MUTE Output L Recording muting output
2 D6 A MUTE Output L A muting output
3 D7 BIAS Output H Bias oscillator output
4 D8 REC Sw Output H Recording mode switch output
5 D9 W REC SW Output H W recording mode switch output
6 D10 A SW Output H A SW mode switch output
7 <NC> | <NC>
8 <NC> <NC>
9 <NC> <NC>
10 D11 TIMER SENSE Output H Timer recording and playback sensing
11 D12 | REC Input L REC key input
12 D13 FWD-PLAY Input L FWD-PLAY key input
13 D14 REV-PLAY Input L REV-PLAY key input
14 D 15 PAUSE Input L PAUSE key input
15 R40 | FF Input L FF key input
16 R 41 REW Input L REW key input
17 R42 | STOP Input L STOP key input
18 R 43 | REC MUTE input L REC MUTE key input
19 R 50 | SYNCHRO COPY Input L COPY key input
20 R51 | MS Input L MS key input

20
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Pin Pin Function name 1/0 Active Function
no. name

21 R52 | REPEAT Input L REPEAT switch input

22 R 53 A PLAY Input H Playback mode input

23 VDIisP Ground pin

24 RESET CPU reset pin

25 <NC> | <NC>

26 <NC> <NC>

27 VBB Ground pin

28 VDD Ground pin

29 Osc1 CPU oscillator

30 OSsC 2 CPU oscillator

31 TEST Connection to power supply pin {(+10V)
32 Vss Power supply pin {(+10V)

33 RO00 | PL-PLAY input L Turntable operation input

34 R 01 AF-STOP Input L Auto function stop input

35 R 02 LEADER Input L Leader tape end detection input

36 R 03 MUSIC Input H Input for detection of blank tape between tunes
37 R 10 MS MUTE Output L Muting output pin used during detection of blank tape between tunes
38 R 11 AF-PLAY Output H Auto function play output

39 <NC> | <NC>

40 <NC> | <NC>

41 R12 AM-R Qutput H Assist motor control output

42 R13 AM-F Output H Assist motor control output

43 INTO POWER OFF PULSE Input 1 Power off interrupt processing input

44 INT1 | DATA IN Input 1 Remote control signal input

45 R 20 SENSING Input t Sensing input for end detection processing
46 R 21 AR-REV Input H Erasure prevention detection reverse input
47 R 22 AR-FWD Input H Erasure prevention detection forward input
48 R 23 E-FAST Input L Encoder detection input

49 R 30 E-STOP Input L Encoder detection input

50 R 31 E-MS Input L Encoder detection input

51 R 32 E-PLAY Input L Encoder detection input

52 R 33 E-FWD Input L Encoder detection input

53 R 60 RM-R Output H Reel motor control output

b4 R 61 RM-L Output H Reel motor control output

55 R62 PLAY IND Output H PLAY indicator output

56 <NC> | <NC>

57 <NC> | <NC>

58 <NC> | <NC>

59 R 63 MS IND Output H MS indicator output

60 70 COPY {ND Output H COPY indicator output

61 D1 REC MUTE IND Output H REC MUTE indicator output

62 D2 PAUSE IND Output H PAUSE indicator output

63 D3 | REC IND Output H REC indicator output

64 D4 LINE MUTE Output L Line muting output

Fig. 3.56B PD3015 pin description — 2/2
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PA3010-01 (Detection of leader tape and blank portion of tape between tunes)

0sc

15 |6

+8

LED

PHOTO
1o TRANSISTOR

W

{ MUSIC)

L R
PB SIGNAL

PO3015 (39

( LEADER)

Fig.3-6 PA3010-01 Block diagram

22

::li: Pin name 1/0 Function
1 GND Gound pin
2 SENSING OUT Output L (£0.5V) when at magnetic portion of tape, H (4.9V) when at leader portion of tape
3 SENSING T2 Output of pulse to pin 2 according to difference in time constants as determined by
4 SENSING T1 capacitors connected to T1 and T2.
5 VR2
6 VAT Leader tape detector sensitivity compensatory adjustment connection
7 SENSING IN Input Input from leader tape detector photo-sensitive transistor.
8 Vce 1 +12V power supply
Playback signat input used in detecting blank portion of tape between tunes. “Recorded
9 MS IN Input tune’ if above —~73dBv.
10 MS GAIN Blank tape detector sensitivity setting
L MS MUTE Input Input for stopping MS operation. Not detected above 1.6V,
12 MS T Connection to capacitor for setting blank tape detection time
13 _US ouT Output Blank tape detector output pin. L output during tune, and H output when between tunes.
14 Vce 2 +5V power supply
15 osc ¢ External oscillator capacitor for deciding oscillator frequency
16 OSC OUT Output Oscillator output (2kHz pulse)

Fig. 3-7 PA3010-01 Pin description




HA12045 (Dolby B noise reduction system)

T
|
i
|
|
|
‘ INPUT AMP ‘
:

D

>
L~

\ ‘NPUT AMP 2
I
o

CT-X700W

L NR SW
! ! Le] j [T
j !
: 7
™ orri NR ON — O LINE i * + SEC o
. ) our
% AL Al _
Fig. 3-8 HA12045 Block diagram
Pin Description
Pin No. 1/0 Name Description
1 Output REC OUT 1 Inv. amp. output.
2 — DET1-2 Detector filter.
3 - DET1-1 Detector filter.
4 - HPF1 Filter network (1)
5 Input VCR1 Side chain amp. input {1).
6 Output MONI. QUT1 Input amp. output (1),
7 Output REF Reference voltage cutput.
8 Input INPUT 1 Audio input (1),
9 — GND Ground.
10 Input INPUT 2 Audio input {2).
11 Input NR SW Noise reduction switch (High active).
12 Output MONI. OUT2 | Input amp. output (2).
13 Input VCR2 Side chain amp. input (2).
14 — HPF2 Filter network {(2).
15 — DET21
Time constant terminal
16 — DET2-2
17 — Vce DC powver.
18 Output REC OUT 2 Inv. amp. output.

Fig. 3-9 HA12045 Pin description
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HA12058NT (Dolby B/C noise reduction system)

HIGH:C-TYPE N.R {HIGH :REC
MID: B-TYPE N.R
LOWIN.R OFF LOW: P.B

29
[~0=—0--——— —————0=
| NC NC OFF/B/C R/P |SCF-2
{

Voo A Vee
! POWER OFF/B/C R/P
6 | Ret |suppLY conTROL|  [cONTROL
+
| T
4 ) GND L

OUTPUT

Fig. 3-10 HA12058NT block diagram
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Pin No. Pin Name Description
1 Vce DC power.
2 REC IN Recording system signal input.
3 IA AC GND Input amp inversion input.
4 GND Ground.
5 PB IN Playback system signal input.
6 REF Reference pin.
7 S-1 High level stage side chain filter selector switch.
8 SCF-1 High level stage side chain filter terminal.
9 VCR-1 High level stage VCR terminat.
10 HPA-1 High level stage high-pass amp output.
11 S-2 Time constant selector switch.
12 T11
High level stage time constant terminal.
13 T12
14 S-3 Time constant selector switch,
15 REC QUT Encoder output.
16 P.C. Phase compensation capacitor.
17 AS Anti-saturation network.
18 SCF-2 Low level stage side chain filter terminal.
19 VCR-2 Low level stage VCR terminal.
20 HPA-2 Low level stage high-pass amp output.
21 T21
Low level stage time constant terminal.
22 T22
23 s82
Spectrum skewing terminal.
24 $8-1
| 25 PB OUT Monitor & decoder output.
26 OA AC GND Output amp invert input.
27 NC {Open)
28 NC {Open)
29 R/P Recording/playback selector. H (3.56—6.0V): REC, L (0—1.0V): PLAY.
30 OFF/B/C Noise reduction switch.

H (11-14V): C-type, M (7.4—7.8V): B-type, L {0—3.0V): OFF

Fig. 3-11 HA12058NT pin description
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4. CIRCUIT DESCRIPTIONS

4.1 OUTLINE OF MAJOR SECTIONS

Audio Signal Section

CT-X500

CT-X700W

Playback equalizer
amplifier

Low-noise IC (M5220L}

Low-noise IC (M5220L) for both deck A and deck B

Flat amplifier

Single amplifier transistor with bootstrap circuit in
line input

Operational amplifier IC (M5218L) and single emitter-
follower transistor

Dolby NR section

Type B/C Dolby NR IC {(HA12058NT)

Type B Dolby NR IC (HA12045)

Recording amplifier

Operational amplifier IC (NJM4558D equivalent)

Operational amplifier IC (M5218L)

Other

Limiter type automatic tevel control in line input

Same as CT-X500

Control Section

CT-X500

CT-X700W

System control
section

64-pin microcomputer {(PD3015) used in control
of new tape transport mechanism and signal
system. Mode switching of the tape transport
mechanism is executed by assist motor, while the
actual tape transport operations are controlled
by feedback of digital signals to the PD3015.

Deck A and deck B controlled by separate PD3015
ICs. Electronic switching IC (TC4066BP equivalent)
used in audio signal system switching. Signal system is
controlled by the deck B PD3015.

Leader tape detector

Optical leader tape detector system based on
PD3010. The LED is switched on by DC, and
after detection by photo-sensitive transistor, AC
waveform is generated by 2kHz switching in the
PA3010.

Deck B same as CT-X500. Deck A not equipped with
leader tape detector.

Tape transport
detector

Electromagnetic tape end detector consisting of
magnetic disk and Hall IC installed in the tape
counter section,

Deck B same as CT-X500. Deck A equipped with
optical detector system consisting of LED and photo-
sensitive transistor below the reel base.

Music search circuit

Based on PA3010

Based on PA3010.

Motor drive circuit

Constant voitage drive by BA6109 (reel motor
drive IC) and BA6209 (assist motor drive IC)
upon reception of PD3015 output.

Decks A and B same as the CT-X500.

Remote control
section

Remote control encoded signal received from
external unit (infrared remote control signal
received from F-X700)}, and instruction
deciphered by PD3015.

Remote control feature in deck B only — same system
as in the CT-X500.
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4.2 SIGNAL ROUTES (CT-X700W)
Deck A: STOP ® The deck A route is also the same in fast forward and
Deck B: STOP rewind modes.
® The deck B route is also the same in fast forward, re-
wind, stop/pause, and playback/pause modes.
Playback equalizer

Deck A amplifier Flat amplifier MS , Qsia
e MW
,__’_(> Q406
M3 ce
Qs6ll
8rs " Q408
. Q404 3 Qaog9 Playback
. Recording leve! cz2 output
(o]
Recording control 4 Qasi0 3 02
input
C Doiby NR IC
Buffer Q611 Q613
11 10 I~ 6 1 2 M1
> o of
) 1
Playback equalizer Q613
1
Deck B amplifier ° 5 4 3
- TP O 1
% Qo6 A Q c1 c2
o
Recording amplifier
g amp Qsl2
2
{L Bias oscillator Qi
Q305 3 Q612 a
M2 3
E2 Ei
B
® See Fig. 4-3-13 on page 41 for details on the Q826 contraol output.
825 826
Deck A a Deck B k!
- 51— - M —— 3
> ’L—OO——FF [ ] TgOO“—HREb BIAS —L—>BL
- 16 | —— - i2{— 4
« ,;;O o——{REW > O O———  FWD-PLAY REC SWr— AL
- 17— - |- [— W REC |5
s 00 sT0P < O o——~{Rev-pLaY sw F—> ST H
t2L
- -] - [N — 6
> 1';oQ FWD- PLAY " rgoo—-— PAUSE A SW [ D tH
r2tL
- 15| —
> Tgo O——{ FF
b 4 Q606
- 1 - 6y ___ }ea M 1H
COPYTEQ O REC < Tgo O———— REW LINE MUTE [
SYNC. - LAY IND |33 - 17] —— — |2 Q607 WBH
STOP _Jr-‘o O— - = o c,:' STOP A-MUTE [+
SN RNT Y - copy |eo
REC MUTE 14
(-] ° IND [T £ -
E2t
'3 I zomy Q3!
E——— M2 H
REC MUTE r
22 L
A-PLAY
L

Fig. 4-2-1 CT-X700W signal route
Deck A: STOP, Deck B: STOP
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CT-X700W

Deck A: PLAY ® The deck B route is also the same in fast forward, re-
Deck B: STOP wind, stop/pause, and playback/pause modes.

Playback equalizer

Deck A amplifier .
) lif
Flat amplifier [_*Ms ‘ 06142
—r i
I‘> Q406
M3 c2
Qs6ll
8 S Q408 3
v M1
Q404 cs 3 Q409 Playback
Recording Recording level control Q610 02 e - output
input C 4 3
Dolby NR IC
" Q6lil 0 8 6 Q613
MPX o o > ! 2 M
Playback equalizer q
Deck B amplifier ot 5 ““%3“
x
Qi06 A Q ct c2
x Recording
amplifier
t
2 Qet2 )
% Bias oscillator Qi
T Q305 3 Q612 a
M2
E2 E1
B
Q825 826
Deck A Deck B a
> . 15— - Nf— 3
y;OO‘-FF [ ] gOO———REC BiAS T—= 8L
- 16 {—— - fef—— — 4
<< Tjr—ro O———REW > ’;O O————=1 FWD-PLAY REC SW‘L—— AL
- 17 —— - 13— W REC |5
] F;O sToP < O————={ REV- PLAY SW T—._—DO@: CI1H
caL
> 1;;5.5% 12 FWD- PLAY n _-b——m— PAUSE A ——-——|G >OE: L
Sw W D1
D2H
. i5F—
> T;;O O———= FF
4 Q606 L
- 1] - 16| —_ le&4 M1
COPY’;O REC < TEO O——«{ REW LINE MUTE H
SYNC. - 55 - 17 —— S 607, M3H
51097;00—1 PLAY IND " ] ;O STOP A- MUTE E Q
h 4
- 18] ———
(=] o REC MUTE CO,ZB ﬁo E1H
E2L
191
COPY 3l
JE—— M2H
REC MUTE r
22 L
A-PLAY
H

Fig. 4-2-2 CT-X700W signal route
Deck A: PLAY, Deck B: STOP
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Deck A: STOP ® The deck A route is also the same in fast forward and re-
Deck B: PLAY wind modes.

Playback equalizer

Deck A amplifier Flat amplifier Ms Q614
~ ! 2
i —L =
c2
M
AA 9 Q408 4 3
Q404 32
. Recording level 1 Q409 zbatvl;atCk
Recording control Q610 '_—4— P
input C 4 3
Dolby NR IC
6 ] Q613 2 M1
o e
q
Playback equalizer
y_ ) a D1 5 4 Q613 3
Deck B amplifier __’_F_‘
4\& H> TR O l
X Qios A g ci c2
x Recording
amplifier
¥
‘| Bias oscillator T
Q305
M2
E1
B
Deck A aszs Deck B Q826
- 15— - "l— 3
> TFOO—-—FF [ ] ,gOO——REC BIAS L——BL
- 16| —— - 2 ——— 4
<« 7J;O o2 REW > rFO O——=1 FWD-PLAY REC SWL—— AL
- 17 | —— - 13— W REC |5
a F;O STOP < O——{REV-PLAY Ssw —L—-—-‘DKCI H
c2 L
- ey - 4] 6
> foo FWD- PLAY n O———=] PAUSE A sw F——o»D DI H
D2 L
- 15| —
> 1;0 O——— FF
b 4 Q606 .
- LA P . 16 _____ lea Mi
coPY
1_;0 REC < 1,;00——— REW LINE MUTE [
SYNC.  -m 55 - 17| —— — |2 Q607 My H
O—s PLAY IND - -
STOP ’J;O T 1;0 e STOP A-MUTE T
18| ———
o ,1;0-_ REC MUTE “We 12 £ H
Ey L
19—
cop Qi3l
Y — |t M H
REC MUTE f
22 L
A-PLAY
L
Fig. 4-2-3 CT-X700W signal route
Deck A: STOP, Deck B: PLAY
29

MC-Service


klepaczewski
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Deck A: PLAY ® The deck B playback signal output is obtained at the
Deck B: PLAY LINE PLAY terminals.

® |f deck B is switched to playback/pause mode by press-

ing the PAUSE key during playback mode, the deck A

playback signal output is obtained via the route shown

Playback equalizer in Fig. 4-2-2,
Deck A amplifier Flat amplifier MS ] Q614 2
£ i e
M3 c2
i 8 Qell

Q409 Playback

. 9 Q408 4 3
Q404 L A
) Recording level c2
Recording control 4 Q610 3 D2

output
input @
C Dolby NR IC
Buffer
“ Q611 10 8 6 Q613
JoRTSimacca
Playback equalizer {
Deck B amplifier o1 5 »--)4—06*34
- TP O— ‘
x
Qios A Q c1 c2
@ Recording
amplifier
Q612
2
%Bias oscillator am
= Q305 3 Q612
M2
E2 [ ]
B
825 826
Deck A g Deck B a
- 15 |— - " — 3
>> TFOO——FF [ TFOO——REC BIAS -L———BL
- 16| —— - | [— 4
< 7l{;() O———{REW > rFo O———=1 FWD-PLAY REC SWL—— AL
- 17 f—u - 13— W REC |5
= 0 STOP < O O——=REv-PLAY sw [——D C1H
ca2tL
- -4 D, - 14 6
> o0 FWD- PLAY " O O———~PAUSE A SW %D'H
D2L
—m 151 —
> rgo O———=1 FF
) 4 Q606 .
- nj_ . - te| . e |s4 M1
covago REC < O O~ REW LINE MUTE |
SYNC. = 55 - 17| — — |2 Q607 M3H
STOP ’;00—4 PLAY IND o | ] 7!’;C) he STOP A-MUTE —L—’—{
18| ————
o T;O‘- REC MUTE C"..‘JB ?_0 EtH
19 gE2L
P QI3!
COPY N M2 H
REC MUTE —f—.
22 L
A-PLAY
H

Fig. 4.2.4 CT-X700W signa! route
Deck A: PLAY, Deck B: PLAY
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Deck A: STOP ® No output appears at the LINE PLAY terminals.
Deck B: REC ® The deck A route is also the same in fast forward and
rewind modes.

Ptayback equalizer

Deck A amplifier Flat amplifier MS Q614
1 2
< v
)___l_‘{> Q406
M c2
Q408
Q404 Q408 Playback
Recording |Reclordmtgol o Q810 output
. evel contr
t
input - & Dolby NR IC
Buffer as6i3
v B
li !
Playb.af:k equalizer D1 5 4 Q613 3
Deck B amplifier -0
- TP O
% QIo6 A g ci c2
@ Recording
amplifier
% Bias oscillator
B 305 Qi
VvV M2
E?
B
825 826
Deck A a Deck B >
- 15— - "] — 3
> T;O O FF ® ;0 O———= REC BIAS ——H BH
- 16 | —— - 12— 4
&« 1;0 o} REW > O O———= Fwo-PLAY REC SWl— A
. 17 - 3y W REC |5
» 00 STOP < O———={ REV-PLAY sw —D cL
C? K
- |2 . 14| —— 6
> rFOC FWD- PLAY 1 J;oo—— PAUSE A sw T DI H
Dz L
. 15 | —
> T,;o O———={ FF
b 4 Q606
coPy % "n|__ <« - 16] ____ lea ML
1-50 REC T;O O———] REW LINE MUTE [
SYNC. -m 55 - 17 | —— — |2 Q607 M H
O—4¢ PLAY IND a o STOP A-MUT
sTop [© ; #° e UTe IT
. i —_—
o 5% 81 ec wuTe cory ?_0 €
'9 E2
coPY Qi3
— | ML
REC MUTE *@T_'
22 H
A-PLAY
L
Fig. 4.2.5 CT-X700W signal route
Deck A: STOP, Deck B: REC
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Deck A: PLAY
Deck B: REC

® Although the deck A playback signal output appears at
the LINE PLAY terminals, it canot be decoded by the
Dolby NR system.

Playback equalizer

Deck A amplifier Flat amplifier MS Q614
1 2
< et
c2
Q614 Playback
Q408 .__%4 3 D) output
Recording level * ci Q409
Recording control
input G !
Dolby NR IC
Buffer Y Q613
Playback equalizer
Deck B amplifier
- TP O-
xq Q106 A Q
« Recording
amplifier
f Bias oscillator
Qi
= Q305
WV M2
B8
Q825 826
Deck A Deck 8 g
e 15— - "l — 3
» 6 o—2fFF ® -0 O0——~REC 8lAS =B H
- 16]—— - 2 ——— 4
<& J;O O———={ REW > ';O O———=1 FWD-PLAY REC sw H—— AH
- 17 - B3 _—— _ W REC |5
| ] r;o O STOP < rFo O———={ REV- PLAY SW m Cl L
C2H
> 8% i o N oo— s s DI
1|,,_-'O FWD- PLAY fad] u A sw H
D2
- 15 [ ——
> ,;O O——— FF
) 4 Q606
- 1"ny___ - 16| — lea M1 L
COPY < O
7;0 REC < 1l;;O REW LINE MUTE m
SYNC. -m 55 - 17| —— — 607 M3 L
STOP 1;0 O— PLAY IND - n ,EO 3 STOP A-MUTE ZH Q
- 18] ——— COPY |60
o REC MUTE 1
i IND [T E1H
E2 L
19—
CoPY Qi3l
T M2
REC MUTE -@__’
22 H
A-PLAY
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corY ® The deck A playback signal output appears at the LINE
PLAY terminals (and can be decoded by the Dolby NR
system.

® The deck A output is recorded directly in deck B {with-
out Dolby NR decoding or encoding).
Playback equalizer

Deck A amplifier Flat amplifier ..’., MS Qsl4

Q6ll
8 " Q408 4 3
2z Playback
Recording level c2 1 ¢ Q409 out\r(Jut
Recording control
input
C Dolby NR IC
Buffer Qs6i3
6
> oo M
. i
Playback equalizer Q613
Deck B amplifier D1 5 i*g,_
- TP O— l
x
q Qlos A 9 Y ct c2
x Recording
amplifi
plifier st
1 2
f Bias oscillator
QI
Q305 3 Q612 4
v M2
E2 Et
B
Q825 826
Deck A Deck B g
- 15— - 1" — 3
» 0 O———={FF ® 0o0—=REC BIAS B H
- 16]—— - 2l 4
< 7;0 O——REW > "Co O—= FWD-PLAY REC SW'-H—> AH
M 17— - | -] P— W REC |5
" o0 sToP < O——={REV- PLAY SW L—_Dmc IH
ciL
- |4 [P . 14| —— 6
> foo FWD- PLAY " O O——=PAUSE A swW H—()omm L
DiH
N i5 | —
> T;O O———={ FF
h 4 Q606 "
- "n|—— - i6 64 [
C°”YT;O fog REC & O——= REW  LINE MUTE T"@:—’
SYNC. .= 55 - 17 | —— E— 607 MiH
STOP TFO O PLAY IND - [ ] 1‘;0 3 STOP A-MUTE ZL_—Q_C
- 18] ————
°© 5 REC MUTE W 22 E1L
19 Elvd
COPY Q13
—_ | ML
REC MUTE —@j_‘
22 H
A-PLAY
H
Fig. 4-2-7 CT-X700W signal route
Copy mode (deck A: PLAY, Deck B: REC)
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4.3 SYSTEM CONTROL IC SPECIFICATIONS

The PD3015 microcomputer controls the signal
routes and the tape transport mechanism by a
triple motor drive system which includes an assist
motor.

Two of these microcomputers are used inde-
pendently in decks A and B of the CT-X700W.
And since the deck A component is only used for
one-way playback purposes, pins not required for
this operation are not used in this deck. In copy
mode and other interlinked operations, the re-
quired inputs are applied to both microcomputers,
the system being controlled by the deck B control
IC with the deck A PLAY IND output pin con-
nected to the deck B A-PLAY input pin. Also note
that the playback operation in deck A SYNC.
COPY mode is executed with the control IC in
recording mode.

1. System clock

(1) The system clock is generated by a built-in
ceramic resonator oscillating at a frequency of
400 kHz.

(2) All subsequent times in the following specifi-
cations are based on the system clock fre-
quency of 400 kHz.

2. Key input reception conditions

(1) Misoperation due to external noise and chatter-
ing during key input reception is avoided by
setting the key input sampling time to 10 ms.

(2) Although key inputs can be received during
mechanism assist operations (tape transport
mechanism mode switching operations), the
corresponding operation is not executed until
the assisted operation has been completed.
The STOP key input, however, is accepted
immediately.

(3) If more than one key input is received during
an assist operation, only the last key input is
valid,

3. Erasure prevention function

(1) The tape transport is stopped if a REC key
input is applied when the AR-FWD (forward
anti-recording) pin is at H level (recording in-
hibited).

(2) The same applies to the AR-REV pin.

(3) If the REV-PLAY and REC keys are pressed
together during a forward mode when the
AR-REV pin is at H level (recording inhibited),
the tape transport is stopped after the direction
has been changed. Likewise, if the FWD-PLAY
and REC keys are pressed together during a
reverse mode when the AR-FWD pin is at H
level, tape transport is again stopped after the
direction has been changed.
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4. Operation key inputs

(1) Output of tape transport mechanism and signal
route control signals is obtained according to
the operation key input.

(2) If the tape transport mechanism has not been
changed to the specified mode within five
seconds after the relevant assist operation has
been commenced, the mechanism is reverted
to stop mode.

(3) And if the tape transport mechanism is not
correctly returned to stop mode within another
five seconds, all outputs are switched off.

(4) Multiple key operations
® Pressing of two keys (including cases where a

second key is pressed while the first key is

still depressed)

(a) The STOP key has priority over all
other keys.

(b) The FF key has priority over the PAUSE
key.

(c) The REW key also has priority over the
PAUSE key.

(d) The FWD-PLAY and REC keys are of
identical priority, and execute their
respective functions when pressed. The
same applies to the FWD-PLAY and
PAUSE keys.

(¢) The REV-PLAY and REC keys are of
identical priority, and execute their
respective functions when pressed. The
same applies to the REV-PLAY and
PAUSE keys.

(f) The PAUSE and REC keys are of identi-
cal priority, and execute their respective
functions when pressed.

(g) See paragraph 8, “REC MUTE func-
tions” for details relating to the REC
MUTE key.

® Pressing of three or more keys

Pressing of three or more keys at the same

time results in tape transport being switched

to stop mode.

5. ONE REC operation

(1) Recording mode is set by pressing the REC key
(without pressing the PLAY key at the same
time).

(2) Pressing the REC key during stop/pause or
playback/pause mode results in a switch to
recording/pause mode.

6. Pause operations (pause mode cancellation)

(1) Pause mode is cancelled by pressing the PAUSE
key a second time.

(2) Pause mode can also be cancelled by prssing
the STOP, FF, or REW key.

(3) The SYNCHRO COPY key can also be used to
cancel pause mode (CT-X700W).



7. Timer functions
(1) Initialization (also applicable to initialization
when timer function is not used)

The tape transport mechanism is kept in stop

mode for at least four seconds after the power

is switched on (from the moment that the

RESET pin level is switched from H to L). No

key input is accepted during this period.

(2) Timer operation

Timer sensing processing is executed four

seconds after the power is switched on. Sub-

sequent operation conforms with the timer
mode selector setting.
(3) Timer sensing processing

1) During the “a’ interval shown in Fig. 4-3-1,
a check is made to see whether the STOP,
FF, REW, FWD-PLAY, REV-PLAY, REC,
REC MUTE, or PAUSE key has been
Ppressed.

2) During the “b” interval, the TIMER SENSE
output is switched to H level, and a check
is made to see whether the FWD-PLAY or
REC port has been switched to L level.

3) The same check executed during the “a”
interval is repeated during the ‘“c” interval.

4) Timer operation is stopped if pressing of a
key is detected by the check executed
during the “a’’ and “‘c” intervals.

5) If the tape transport mechanism is in for-
ward status when the FWD-PLAY port is at
L level during the “b” interval, the mecha-
nism is switched to reverse playback mode.

6) If the REC port is at L level during the “b”
interval, the tape transport mechanism is
switched to forward recording mode if in
forward status, or to reverse recording
mode if in reverse status.

7) If the timer sensing processing results in an
impossible mode, the processing is repeated
a second time. If the second processing also
results in an impossible mode, the transport
mechanism is switched to stop mode - that
is, standby mode waiting for the next key
input.

Initialization

Four seconds after
power is switched on

Fig. 4-3-1 Timer sensing processing

No change at H or L
SENSING input | | | | |

f«— 3 sec —>|
Tape transport Tape transport mode | Stop mode
mechanisrm mode

Fig. 4-3-2 Sensing end detection
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8. Recording mute function
(AUTO SPACE MUTE)

(1) If the REC MUTE key is pressed during re-
cording or recording/pause mode, the tape
transport is switched to recording mute mode
for 4.5 seconds, and then to recording/pause
mode. (AUTO SPACE MUTE=blank portion
of tape between tunes).

(2) The REC MUTE indicator blinks on and off
(in 640 msec cycles) during this 4.5 second
interval.

(3) If the REC MUTE key is kept depressed for
longer than 4.5 seconds during recording or
recording/pause mode, the recording mute
mode is maintained continuously (normal
recording mute) until the REC MUTE key is
released again. The tape transport mechanism is
then stopped in recording/pause mode.

(4) The REC MUTE indicator remains on (conti-
nuously) during normal recording mute mode.

(5) If the PAUSE key is pressed during auto space
mute mode, the recording mute mode is
switched to recording/pause mode.

(6) If the REC key is pressed during auto space
mute mode, the recording mute mode is
switched to recording mode.

(7) If the PLAY key is pressed during auto space
mute mode, the auto space mute mode is
continued without any change. (The PLAY
key input is not accepted).

(8) If the REC and REC MUTE keys are pressed
together, the tape transport mechanism is
switched to recording mode, and then to auto
space mute mode after completion of the tape
transport mechanism assist operation..

9. Tape end detector function

(1) Tpae transport detector

If there is no change in the SENSING mput for

three seconds while the tape is mowing (in

playback, recording, fast forward, rewind, cue,
or review mode), the tape transport mechanism
control interprets the condition as ““tape end”,
and consequently proceeds to tape emd pro-
cessing.

(2) Leader tape detector

(a) If the LEADER input is switched to L level
during playback or recording mode, the
tape transport mechanism contro! inter-
prets the condition as ‘“leader tape”, and
consequently proceeds to tape emd pro-
cessing. (Tape end processing following
leader tape detection is not executed in fast
forward, rewind, cue, or review modle).

(b) Tape end processing is not executed if the
LEADER input is switched to L level
within three seconds after the «deck is
switched to playback, recording, or record-
ing mute mode. 35
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10. Tape end processing

(1) Reverse mode selector
Repeat mode (D) (rRePEAT pin
single mode (ZZ) (rEPEAT pin

at L level) and
at H level) are

selected by switching the reverse mode se-

lector.

(2) End processing when leader tape is detected

See Fig. 4-3-3.

(3) End processing when tape transport mode is

detected See Fig. 4-3-4.

(4) After the tape has completed four cycles in

playback, forward cue,

Oor reverse review

repeat mode, the tape transport mechanism
conforms with the reverse recording processing.

11.
CT-X500 only)
(1) The MS key is a set/reset type

Music search function (reverse mode MS in

where the on

and off status is reversed each time the key is

pressed. (The key is off when
first switched on).

the power is

(2) This key input can be received at any time.

The MS indicator lights up when the key is

switched on, and goes off again when the key

is switched off.

The beginning of a particular tune is located

during cue and review modes (see Fig. 4-3-5).

During forward cue and reverse review modes,

the tune beginning is detected at the leading

edge on the MUSIC input pin. The current for-
ward cue or reverse review mode is continued
for another 280 msec following detection of
the leading edge, the mode then being switched
to forward review (from forward cue) or to

reverse cue (from reverse review) until a

trailing edge input is applied to the MUSIC

pin. This results in the mode being finally
switched to playback mode.

(4) In forward review and reverse cue modes, on
the other hand, input of a trailing edge input
to the MUSIC pin results in detection of the
beginning of a tune and subsequent switching
to playback mode.

(3)

MS Reverse mode Mode prior to end processing End processing
- FF, REW Not executed
- PLAY, REC Not executed
FF, REW, REV-REC Not executed
OFF (:) PLAY, FWD-REC Reversed (if AR-REV pin is at H level, however, forward recording is
' switched to reverse stop mode)
- CUE, REVIEW Not executed
- PLAY, REC Not executed
ON CUE, REVIEW, REV-REC Not executed
CD PLAY, FWD-REC He'versed (if AR-REV pin is at H level, however, forward recording is
switched to reverse stop mode}
- SPACE MUTE Not executed
- NORMAL REC MUTE Not executed
FWD SPACE MUTE REV-REC/PAUSE
ON or OFF C) FWD NORMAL REC MUTE REV NORMAL REC MUTE
REV SPACE MUTE Not executed
REV NORMAL REC MUTE Not executed
Fig. 4-3-3 End processing when leader tape is detected
Ms Reverse mode | Mode prior to end processing End processing
- FF, REW, PLAY, REC STOP
FF, REW, REV-REC STOP
OFF ® PLAY, FWD-REC Re_versed (if AR-REV pin is at H level, however, forward recording is
switched to reverse stop mode)
. CUE, REVIEW STOP
-~ PLAY, REC STOP
FWD-CUE REV-REVIEW
ON REV-REVIEW FWD-CUE
@ FWD-REVIEW, REV-CUE STOP
PLAY, FWD-REC :(v:iv‘z;‘s:: '(;fr:‘Z}TEES\:D;:)ir:ni;‘: )level, however, forward recording is
REV-REC STOP
- SPACE MUTE STOP
- NORMAL REC MUTE STOP
ON or OFF FWD SPACE MUTE REV-REC/PAUSE
FWD NORMAL REC MUTE REV NORMAL REC MUTE
@ REV SPACE MUTE STOP
REV NORMAL REC MUTE STOP

Fig. 4-3-4 End processing when tape transport is detected
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(5) If the MUSIC pin input is kept at L level for at
least 12 seconds by pressing the MS key during
playback mode, the transport mechanism is
switched to cue mode (if forward) or review
mode (if reverse) to skip to the beginning of
the next tune. (Skip function)

(6) If the end of the tape is reached during forward
cue or reverse review mode, and the REPEAT
pin input level is L, a change in direction is
executed. The mode is switched to reverse
review if the direction change is from forward
to reverse, or to forward cue if from reverse to
forward, the new mode being continued until
the beginning of the next tune is detected.

(7) If the PAUSE key is pressed to switch the
transport mechanism to pause/playback mode
while the internal timer is counting 12 seconds
with the MUSIC input pin at L level during
playback mode, the counting operation is
suspended temporarily, and is continued
again when playback mode is resumed by
cancelling pause mode.

(8) When playback, cue, or review mode is started
by pressing the MS key as described for the
above music search operation, the detection
operation does not actually commence until
160 msec afterwards (that is, 160 msec after
the reel motor has been activated).

(9) If cue or review mode is started during copy,
recording, recording/pause, or recording mute
mode, the tape transport mechanism is
switched to stop mode once the beginning of a
tune is detected.

Note:

FWD denotes that the head is in position for
forward playback, and REW denotes that
the head is in position for reverse playback.
CUE denotes tape transport from left to
right, and REV denotes tape transport from
right to left.

Y 280ms [ FWD MS3
Tape end
FWD-CUE t
- FWD-REVIEW FWD- CUE
i -
81 pPLAY e 0
12sec b
[
)
Fwo /l V A : Head position
REV I// /{ : reversed
|

280ms
I [“REV-REVIEW 1

280ms e
[:—-—44——-J
Y 12 sec REV-CUES
REV-REV IEW

! [y
&_) REV-CUE EV- PLAY

—_———
REV - pLAY A

[REV Ms]

Fig. 4-3-5 Music search operation
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12. Auto function
(1) Auto function stop
a. The tape transport mechanism is stopped by
a trailing edge input applied to the AF STOP
pin.
b. AF STOP can only be received during play-
back mode.
c. AF STOP cannot be received during the
first 300 msec after output of AF PLAY.
(2) Auto function play
a. The AF PLAY output is at H level while the
tape transport mechanism is in playback
mode (excluding playback/pause, stop/-
pause, recording mute, and recording/
pause).
b. There is no AF PLAY output during copy
mode.

13. Player (turntable) synchro function

(1) The tape transport mechanism is switched to
recording mode when the PL-PLAY input
trailing edge is detected during recording/
pause auto space mute mode.

(2) If a PL-PLAY input leading edge is detected
during recording mode, the mechanism is
switched to recording/pause mode 4.5 seconds
later.

(3) The PL-PLAY input is not accepted during
copy mode.

14. Synchro copy function

(1) If the SYNCHRO COPY key is pressed while
the STOP key is not being pressed, the COPY
IND output is switched to H level.

(2) At the same time, the transport mechanism is
switched to recording mode if the AR input is
at L level. If the AR input is at H level, on the
other hand, the mechanism is switched to stop
mode. And if not switched to recording mode
within 500 msec, the COPY IND output is
switched to L level.

(3) If the A-PLAY input fails to switch to H level
within 500 msec after the COPY IND output
is switched to H, that output is againswitched
to L level.

(4) If the COPY IND output is at H level during
recording mode, the PL-PLAY input is dis-
regarded.

(5) If the COPY IND output is at H level during
recording mode, and the A-PLAY input is
switched to L level, or if a key is pressed to
activate a mode apart from recordiing, re-
cording/pause, and recording/mute, the COPY
IND output is switched to L level.
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15. Indicator outputs
See Fig. 4-3-6

Indicator
output PLAY PAUSE
Operation mo

REC
MUTE

n
m
O

STOP

STOP/PAUSE

FF or CUE

REW or REVIEW

PLAY

PLAY/PAUSE

REC

I | T|T(T|r ||
I r({XT|lrjirir|xT|r
rjrirfjr|r|rr|r|r

REC/PAUSE

I T XT(r|(r|r|{rr|rclr

REC MUTE

T

L H/L (H)

17. Motor control outputs
(1) Assist motor

See Fig. 4-3-8.
(2) Reel motor

® L :indicator off, H: indicator on, H/L: blinking.
® The REC MUTE indicator blinks on and off during auto space
muting, and remains on during normal recording muting mode.

Fig. 4-3-6 Indicator outputs

16. Power off processing

(1) When a pulse (leading edge) is applied to the
POWER OFF PULSE pin, the tne mute and
and REC MUTE outputs are swithced to L
level irrespective of the current tape transport
mode. (See Fig. 4-3-7).

(2) When a pulse (leading edge) is applied to the
POWER OFF PULSE pin, each IND output is
switched off (L) 20 ms later, and the tape
transport is switched to stop mode irrespective
of the current mode. Additional key inputs are
inhibited for a period of three seconds.

(3) This power off processing function has priority
over the remote control signal processing
function.

POWER OFF
PULSE input

l

moutput} EL

REC NMIUTE MUTE output ON ( MUTE ON)

ON
Indicator outputs I OFF (indicator off)

ON

Assist motor OFF Tape transport mechanism
switched to stop mode
™ 20 ms

Fig. 4-3-7 Power off processing
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See Fig. 4-3-9.
Output port @ @ @ @
AM-F L H H
AM-R L
@ Stop when in motor-open condition.
@ Assist transport mechanism to forward playback direction.
@ Assist transport mechanism to reverse playback direction.
@ Apply electromagnetic brake to the assist motor {motor-shorted

condition).

Fig. 4-3-8 Assist motor control

Output port (D @ ® @
RM-R L H L H
RM-L L L H

(@ Stop when in motor-open condition.

@ Rotate reel motor in fast forward, cue, forward playback, and
forward recording mode direction.

@ Rotate reel motor in rewind, review, reverse, playback, and
reverse recording mode direction.

@ Apply electromagnetic brake to the reel motor (motor-shorted
condition),

Fig. 4-3-9 Reel motor control

18. Remote control signal processing function

® Infrared wireless remote control signals are
received by the F-X700 and are applied to the
DATA IN pin after removal of the carrier.

® When the prescribed serial input signal is applied
to the DATA IN, the tape transport mechanism
and signal system are controlled by the same
processing as for a key input.

(1) Input conditions (after the carrier has been

removed from the input signal)

a. The signal format is as determined by the
uPD6102G IC (see Fig. 4-3-10).

b.Only when a specified custom code (com-
ponent code) is applied to the DATA IN
pin, the tape transport mechanism and
signals are controlled according to the data
code (command code) following the custom
code.

c. If a remote control signal is applied during
an assisted mechanism operation, that input
signal is not accepted and processed until
the assisted operation has been completed.

d. A check is made for a STOP key input
during the remote control signal leader code
interval, the remote control signal being
disregarded if the STOP key input is on
(L level).
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When time is based on 500 kHz oscillator

WA i KoO~Kod © 34.6ms
61.4ms A i Kob~Ko7 : 18.2ms

B

*B ) KoO~Ko4 : 96.0ms
t Kob ~Ko7 179.6ms

8.2mS 41mS
CUSTOM CODE CUSTOM CODE DATA CODE DATA CODE
2.3 mS 8 BITS 8 BITS 8 BITS 8 BITS
LEADER CODE
24.6 mS 24.6 mS
61.4 m$S
First m
time
———
8.2 mS 4.1mS i ‘
0.51mS
123 m$ I. 2ms| 2.05mS
"o t 1 o o© 1

Carrier signal

Ll

8.2m$ or 0.51mS

8.0uS *——L

23.9 S

—
Carrier frequency ..... fe=fosc/12=42 kHz

Fig. 4-3-10 Remote control signal format
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(2) Input processing (tolerance of up to +15% per-
mitted in all times)
a. The leading edge of the input signal is
detected at the DATA IN pin.

. After leader code H level is detected, the
validity of that code is determined by the
period of time that the H level is maintained
(approx. 12.8 msec).

. Custom code and data code “1” and “0”
logical decisions are based on data pulse
intervals (approx. 1.02 msec for “0”, and
approx. 2.05 msec for “1”).

(3) Control processing

a. If the remote control signal is valid, the
control can be shifted to any of eight types
of control mode (see Fig. 4-3-12).

. Execution of the control is identical to that
when the same type of key input is applied.

. At the same time as this execution, a check
is also made to see that a signal has been
applied to the DATA IN pin. If it is found
that the signal has been stopped (100 msec
min.), the system is put into standby mode
to wait for the input of another remote
control signal.

b

d. If the data in the first remote control signal
is invalid, a second item of data is monitor-
ed, and subsequently executed if valid.

e. If the second item of data is also invalid, a
third item is monitored. This process is
subsequently repeated.

19. Other operations

(1) In order to prevent encoder input chattering,
the encoder input is rechecked after com-
pletion of the assisted mechanism operation.

(2) The REC MUTE indicator also blinks on and
off when REC MUTE is used during copy
operations.

(3) Tape transport mode initialization
Irrespective of the encoder position, forward
stop mode is set when in forward direction,
and reverse stop mode is set when in reverse
direction.

(4) Although the generation of an abnormal condi-
tion in an assisted operation results in a change
to stop mode, all outputs are switched off if
the change to stop mode cannot be attained.

(5) If two specified keys are pressed during an
assist operation, and one of the keys is released

cojct c2|c3|ca|cs|ce|c7|CO|ct{c2|C3|C4[C5|C6|C7 0|1 |D2|03|04{D5 |06|D7]00|01|D2|03| D4 | 5| D6l 07
LEADER CODE CUSTOM COOE CUSTOM CODE DATA CODE DATA CODE
Fig. 4-3-11 Remote control signal data configuration
Custom code Data code ® Custom code and data
colei |c2lcs|calcs | cel|er 0: code 1/0 logical decisions
are based on data pulse
(A6) 0 | | 0 0 ! 0 1 1 .
l _H_r intervals.
Logic format
DO [ DI | D2 | D3 | D4 |D5| D6 |D7 Control mode l Remarks
K17 o o] o] o ) o]l o | o FF
| x8 [T o 0 0 | o o 0 REW
Kli9 o] | 0 0 | 0 0 0 REC MUTE
K21 o] 0 | o] | 0 o] 0 REC
K22 | o] I o] | 0 o] o] REV-PLAY
K23 fe) | | 0 l o ¢} 0 STOP
K24 | | i 9] i o] 0 o] FWD-PLAY
K25 0 0 0 I | [o} 0 0 PAUSE

Fig. 4-3-12 Remote control signal code
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before that assist operation is completed, (9) When two specified keys are pressed, the final
completion of the first assist operation is mode is the same irrespective of which key was
followed by start of the second assist opera- pressed first and which key was released first.
tion. (10) The deck A PLAY IND output is connected
(6) Although the current assist operation is follow- to the A-PLAY input, and the various control
ed by the next assist operation when a key is outputs are obtained with the addition of the
pressed during the current operation, the deck A operation mode conditions.
MUTE output is not cancelled udring the (11) The end processing following the start of
change. normal recording mute mode is executed im-
(7) “Completion of an assisted tape transport mediately since the 4.5 seconds has already
operation” is the point of time at the start of elapsed.

application of the last electromagnetic brake to
the assist motor.

(8) FF refers to rapid tape transport from left to
right, REW refers to rapid tape transport from
right to left, CUE refers to rapid tape transport
from left to right in the MS position, and
REVIEW refers to rapid tape trnsport from
right to left in the MS position.

Control output pin w _ |-
REC A A REC |LINE
Condition BIAS REC
Tape transport SW SW | MUTE | MUTE |MUTE
mode SW .
STOP L L L L L L L
STOP/PAUSE L L L L L L L
FF L L L L L L L
A PLAY REW L L L L L L L
L PLAY L L L L L L H
PLAY/PAUSE L L L L L L L
REC H H H L L H H
COPY IND REC/PAUSE H H H L L L H
L REC MUTE H H H L L L H
STOP L L L H L L H
STOP/PAUSE L L L H L L H
FF L L L H L L H
A PLAY REW L L L H L L -+
“H PLAY L L L L L L -
PLAY/PAUSE L L L H L L 4
REC H H H L H H 4
REC/PAUSE H H H L H L 4
REC MUTE H H H L H L 4
REC H H L H L H 4
COPY IND —
REC PAUSE H H L H L L H
H —
REC MUTE H H L H L L H
— S

Fig. 4-3-13 Tape transport modes and corresponding control outputs

MC-Service


klepaczewski


CT-X700W'/X500

4.4 ASSISTED MECHANICAL OPERATION
TIMING

STOP - FF
(FWD)  (FWD)

(FWD) : Head is in position for forward playback mode.
(REV) : Head is in position for reverse playback mode.
FF, CUE : Tape transport from left to right.

REW, REVIEW : Tape transport from right to left.

Press the
FF key

Assist motor
rotated counter

clockwise { + ) ditection

FAST mode code

Assist motor
electromagnetic
brake {200 msec.)

Reel motor
rotated counter
clockwise { » }

{FwD) v V V al (FWD)
STOP ; - FF
1
! PD3015
! * Motor rotation direction is
: KEY INY FF as seen from the side
b .
i l I Reel motor drive Tape transport mechanism Where‘ ;he gea,thhas bien
i RM-R =3 mounted on the motor
! BA Reel motor shaft.
\ 6109
| RM- L 54 —
1 [PLaY ND 55
e $ pr— Tape transport
,L—O 15| FF j Assist mode code

Assist motor drive

[amM-F

42

[aM-R

41

BA6209

o

S52|E-FWD

48] E- FAST

49] E-STOP ||

50| E-MS

51 E-PLAY

aaine

motor encoder

| ® =)

=

Digital feedback (tape transport mode code)

FF
(FWD)

- STOP
(FWD)

Press the
STOP key

Assist motor
rotated

Reel motor

Assist motol
Stop mode code ssis r

stopped

clockwise { « )

detection

electromagnetic
brake (200 msec.)

_V

Y

{FWD)

(FWD) '
FF

4
’L—%O—d}’ 17] STOP

Y
L]

Y
R

BA6109 l

Tape transport mechanism

Reel motor

@

Assist
motor

PD3015
KEY INV fe=STOP
1 1 : Reel motor drive
RM-R j 53
RM- L . 54::L
[PLAY IND i 55 ﬁ__@
_]
- Assist motor drive
[am-F 1 B a2
aM_R —= - BA6209
52]E-FWD L
e[ E=FaST i
[as] E-ST0P 1
50| £ -M$S i
51 E- PLAY ;

se]

42

)

Digital feedback {tape transport mode code)

Tape transport mode
code encoder

A

STOP

* Motor rotation direction is

as seen . from the side
where the gear has been
mounted on the motor
shaft.




STOP
(REV)

> FF
(REV)

Press the FF
key

Assist motor
rotated
clockwise («}

FAST mode code
detection

Assist motor
electromagnetic
brake (200 msec.)

Reel motor
rotated counter
clockwise { * )

(REV)

Y

CT-X700W/'/X500

(REV)

STOP

1

Lo

Y

FF

]
|
|
| _ S |
. PD3015
: KEY 1NV b= FF * Motor rotation direction is
! T - . Tape transport mechanism as seen from the side
1 L ‘ Reel motor drive where the gear has been
RM-R 53 B mounted on the motor
! 1 BA6109 j@) Reel motor shaft,
! [RM-L 54 —]
1 PLAY IND ’7 s
4'—0 o-@» 15] FF | )
ON Assist Tape transport
f Assist motor drive motor mode code encoder
AM-F X | 42
l i BA6209 Z@ C>
[amM-R § R 41
52|E-FWD |
48] £ - FAST
49 E-STOFP T ]
5ol E- M5 ]
51] E- PLAY] ]
Digital feedback (tape transport mode code)
FF ~ STOP
Press the Assist motor Assist motor
STOP key rotated counter R‘ee' mstor Stop mode code | gl tromagnetic
clockwise { « ) stoppe detection brake (200 msec.)
(REV) V V w
s V ‘ » (REV)
I [ ) f STop

]
|
|
| PD3015
b KEY INV e STOP * Motor royeion direction is
: T T e — ) Tape transport mechanism as seen from the side
‘ - o Reel motor drive where th gear has been
| rRM~ R T 53 mounted o>n  the motor
| ! BAG109 E Reel motor shaft.
| [RM-L ; I T
3 PLAY IND 551 %
—0 STop |
4- oN — j Tape transport mode
_ Assist motor drive Assist mator code encoder
42
BA6209 E @
41
52|E-FWD
wefE=Fast| [ ]
49| E-STOP
50| E-MS
51| E-PLAY
Digital feedback {tape transport mode code}
43
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STOP
(FWD)

- REW

(FWD)

Press the
REW key

Assist motor

rotated counter
clockwise { * }

FAST mode code
detection

Assist motor
electromagnetic
brake (200 msec.)

Reel motor
rotated
clockwise ( «

)

(FWD)
STOP

V

—V

_V

(FWD)

==

\

REW

i
|
|
X PD3015
!
I KEY IN ¥ »REW * Motor rotation direction is
! T ] _ Tape transport mechanism as seen from the side
l L Reel motor drive where the gear has been
| FRM_ R 53 mounted on the motor
X - BA6109 jﬂ) Reel motor shaft.
| [RM-L 54
1 PLAY IND 55
3 (>—$—> 16] REW
,i,_(; N :Lf — —_— Assist Tape transport made
el O Assist motor drive motor code encoder
= L& =
AN
[aWM-R T 41:liA6209lv
52]E-FWD ;
48] E- FAST ]
( a9] E-STOP | ]
50| E-MS S
51] E - PLAY ! |
Digital feedback {tape transport mode code)
REW - STOP
Press the Assist motor Assist motor
Reel motor St de cod
STOP key rotated stopped d::c?:n ¢ code electromagnetic
clockwise { » ) brake (200 msec.}
(FWD) y A Y v »l (FWD)
REW T il STOP

44

i
£ ol s

Tape transport mechanism

(:) Reel motor

Tape transport mode
code encoder

Assist
motor

o] [0 2

PD3015
KEY IN§ > STOP
%l o | Reel motor drive
[RM-R _ 53
[PLAY iND 55
]
Assist motor drive
[am-F |~ 1 a2
[am—= o
52| E-FWD j
ag] E-FAST | |
49] E-STOP g
s0] E-MS ]
51] E-PLAY ! |

=

Digital feedback {tape transport mode code)

* Motor rotation direction is
as seen from the side
where the gear has been
mounted on the motor
shaft.



STOP
(REV)

- REW
(REV

)

CT-X700W’'/X500

REW
(REV)

Press the Assist motor d Assist motor Reel motor
REW key | rotated FAST_mOde 0% ! electromagnetic rotated
' clockwise { +) || detection brake (200 msec.) [} clockwise ( » )
(REV) v y V ol (REV)
STOP [ ) * - REW
1 [
‘ ¥
! PD 3015 -
! * Motor rotation direction is
: KEY INV « ["REW . as seen from the side
| { ‘ Reel motor drive Tape transport mechanism where the gear has been
t l RM-R 53 mounted on the motor
\ BAG109 l E«D Reel motor shaft,
} [Rm-L 54
3 [PLAY IND 55
O—$—> 1
,L_-_O €l REW T Assist Tape transport mode
ON . N
Assist motor drive motor code encoder
e z © 2O
BA6209
[AM-R 71 1 _
52| E-FWD ]
48| E- FAST
a5[E-STOP T ]
50 E-M5 |
51] E- PLAY |
~)
Digital feedback {tape transport mode code}
~ STOP
Press the Assist motor i
STOP key | rotated counter Reel motor Stop mode code Assist motor .
: stopped detector electromagnetic
' clockwise { » } brake {200 msec)
(REV) V v V ol REV)
REW ! 5 71 stop
-
PD30t5
KEY INY =STOP

I
|
I
|
)
I
I
I
l
1
1
!
|

N

i
J;(())O—$——17 STOP

Reel motor drive

I
[RM-R

53

[ RM-L

=

PLAY IND

55

Assist motor drive

[amM-F

42

AM- R

41

52]E-FWD ]
[a8] E-FAST I ]
4S]E-STOP ]
50| E-MS ]
51] E-PLAY |

W:@w@

Tape transport mechanism

BA6109 | E Reel motor

Assist

motor code encoder

J)

MC-Service

Digital feedback (tape transport mode code)

Tape transport mode

* Motor rotiti on direction is
as seen from the side
where the gear has been
mounted oy the motor
shaft.

a45


klepaczewski


CT-X700W /X500

STOP
(FWD)

- PLAY
(FWD)

Press the
FWD-PLAY | assist motor Playbsck mode || Assist motor Reel motor Line muting
key rotated cade detection || €8ctromagnetic rotated counter .
clockwise { * ) brake {200 msec.}j| clockwise { » ) rerease
(FWD) V > (FWD)
STOP ) oL Ar
t <= {250ms) J

* Motor rotation direction is

as seen from the side
where the gear has been
mounted on the motor
shaft.

Tape transport mechanism

E Reet motor

Reel motor drive

)

Assist motor drive

Assist
motor

| ® =

Tape transport mode
code encoder

BA620S

2 I A A
[ag] E-sTOP |
50| E-MS
51] E-PLAY T

Digital feedback (tape transport mode code)

PLAY
(FWD)

> STOP
(FWD)

Press the

Line muting is

STOP key applied

Assist mator
rotated counter
clockwise { » )

Reel motor is
stopped

Stop mode code
pattern passed

Assist motor

Assist motor
rotated

Stop mode code

electromagnetic

detection

Assist motor
electromagnetic
brake {200 msec.)

brake {200 msec.){| clockwise { « )

Y

(FWD) Y V V Y V V > (FWD)
PLAY ; [ i ) ) ) sTop
! : 1oms) —4
| PD3015
| * Motor rotation direction is
| IN Y = STOP 1 he sid
! . %7 - T Tape transport mechanism as  seen rom the side
! __I j Reel motor drive where the gear has been
! i — 1 L mounted on the motor
! —n e E Reel motor shaft.
X — BA6G109
I . RM- L — 54
1 [rLaY ND 55l
= -
’L—O . STOP _ I *I Assist Tape transport mode
ON Assist motor drive motor code encoder
fam-rF | | az
= BA6209
[amM-Rr - 41 :>

52| E-FwD

48| E-FAST

49 E-STOP
50) E-MS
51 E-PLAY

~)

48
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STOP - PLAY
(REV) (REV)

Press the Asssist motor '
REV-PLAY key | rotated counter || P'eYback mode Alss':‘ motor ; Reel rr;omr
code detection || &'ectromagnetic rotate

’ released
' clockwise { » ) brake (200 msec.}|} clockwise { » }

Line muting

where the gear has been

[RM-R 53 Reel motor mounted on the motor
CRm-0 =2 BA6109 shafe,

_L PLAY IND 55
e O—$—>13 REV PLAY J .

ON Assist Tape transport mode

(REV) ' V -V V \/ [ mew
TP I 7] PLAY
I *" R Y ’i*<250ms) %
| 7
! PD3015 - —
I
’ KEY INY [~ REV-PLAY * Motor rotation direction is
1 . .
1 T ! Reel motor drive Tape transport mechanism as seen from the side
1
|
|
1

Assist motor drive motor code encoder
G , = = ()
BA6209 M
{AM-R a1 ::] l_7 .
52| E-FWD ]
48] E— FAST ]
49| E-STOP | ]
50] E-MS I ]
51] E-PLAY |
/
Digital feedback {tape transport mode code)
PLAY - STOP
Press the Assist motor Assi Assi Assist motor
STOP key Line muting is rustsalied Reel motor is Stop mode code ssist motor . ssist motor Stop mode code || electromagnetic
applied stopped pattern passed electromagnetic || rotated counter detection brake {200 msec.)

clockwise { » ) brake (200 msec.}|| clockwise { » )
(REV) ' A \ ' V- V Y Y V | cev

PLAY ! ’ ' I} i ) | X ST OP
! — (10ms) 3
1 PD3015 * Motor rotation direction is
. as seen from the side
' KEY (N ST OP
! Y Tape transport mechanism where 'j‘! gear has been
| [ ‘ Reel motor drive on the motor
! 3 ] shaft.
\ [RM-R 53 BA6109 Eﬁeel motor
! [ RM-L 54::] L
[PLaY iND 55
17} sToP AR - “ Assist Tape transport mode
Assist motor drive motor code encoder
AM-F 42
l BA6209 j@ mp
[AM-R a1 l— »
S2|E-FWD |
gl E— FAST J
49| E-STOP ]
0] E-™MS L1 |
51| E - PLAY | i !
t
\ , —
Digital feedback {tape transport mode code)
a7
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STOP - PLAY
(FWD) (REV)

Press the Assist motor Assist motor Reel motor

FWD mode code Playback mode
-PLAY ke i
REV-PLAY key | rotated counter inverted (L~ H} || code detection || #'€€tromagnetic rotated

Line muting
released

clockwise { » ) brake (200 msec.) clockwise { * )
(FWD) ' Y V V Y Y Y (REV)

\

STOP

; 1 ] ( ) PLAY
250ms
‘ _ ¥
! PD3015
|
[ KEY INV i~REV - PLAY * Motor rotation direction is
! ~ Tape transport mechanism as seen from the side
! l T Reel motor drive where the gear has been
|
|
|
|

le— R 53 1 mounted on the motor
BA6109 E@ Reel motor shaft.
[RM-L 54
_L PLAY IND 55
’L—o o—$+ 13]REV PLAY
ON Assist Tape transport mode

Assist motor drive motor code encoder

— 1
ot = [ ® =)
=R - BA6209lﬁ C> _
52{E-FWD |
las] E~ FAST | | ]
29[ E-sT0P I 17 ]
50] E-MS LT ]
51] E- PLAY ]
Digital feedback (tape transport mode code)
STOP - PLAY
(REV) (FWD)
Press the Assi: t Assi Reel "
sl | o™ || vomon e | s e || Sz e
clockwise { = ) inverted {H > L) |I code detection brake (200 msec.| clockwise ( ») release
(REV) ' Vv V V V ol (FWD)
SToP

VT Ty .
L t j—L (250ms)———* PLAY

1
b
|
} PD3015
I . N i
) KEY INV > FWD-PLAY Motor rotation drricnor‘m is
| b S - Tape transport mechanism as seen from the side
| . ‘ Reel motor drive where the gear has been
! F'Rﬂ" 53 mounted on the motor
: = BA6109 EA) Reel motor shaft,

RM- L 54

[PCaY ND 55

’i'—oor?—é’ 12 |FWD PLAY 1 Tape transport mode

Assist
Assist motor drive maotor code encoder

— | 5
[am-F 4z E’D
v R = BA6209 C:>

52[E-FWD I
lag] E-FAST 1 | 1
= 45 E-STOP i |

50] E-MS L
51] £- PLAY

LU

?ﬁgA

=

Digital feedback (tape transport mode code)

48
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PLAY
(FWD)

- PLAY
(REV)

CT-X700W’'X500

Press the
REV-PLAY key

. . Assist motor
Line muting is
applied clockwise { » }

(FWD)

rotated counter

Reel motor is
stopped

FWD mode code
inverted (L — H)

Playback mode
code detection

Assist motor
electromagnetic
brake {200 msec.)

Reel motor
rotated counter
clockwise ( » )

v

V

/

Line muting
released

(REV)

PLAY

Y
LAHOms)

S

_

B

PLAY
(REV)

-—L (250ms) ‘J

V ,

PLAY

(
1
1
| PD3015
I
t KEY INY REV-PLAY * Motor rotation direction is
| l -~ { 7 . Tape transport mechanism as seen from the side
: — Reet motor drive where the gear has been
| RM-R 53 mounted on the motor
| — BAG6109 Reel motor shaft
| [RM-L . 54 :
3 PLAY iND : 55 ﬁ%@
;—O O—$—’ 13IREVPLAY
ON LA i5 Assist Tape transport mode
. Assist motor drive motor code encoder
= = A S
T - BA620 C>
ff
T
52|E-FWD ] T
o8] E= FAST 1 I
49| E-STOP Ll 11
50 E-MS ] J | |
51] E-PLAY J
Digital feedback (tape transport mode code}
- PLAY
Press the . L Assist motor . Assist motor Reel Line muting
Line muting is Reel motor is FWD mode code Playback mode ) motor
FWD-PLAY key | ied rotated stopped inverted (H— L) || code detection || &'éctromagnetic || rotated counter released
v clockwise { # ) brake (200 msec.}(| clockwise { » )
(REV} V V v '} V v v V o[ FwWD)
I PLAY ! | PLaY
| 1—’—J t (250ms) ——?
! (10ms) E—
! PD3015
|
| KEY IN ¥ b=FWD-PLAY * Motor rontion direction is
! Y A . Tape transport mechanism as seen from the side
[ | Reel motor drive
| 1f where the gear has been
} [RM-R . 53 ::IjAMOQ E’D Reel motor n:‘on:‘nted on the mator
- shatt.
| RM- L iy =3 I
-L [PLAY IND 55
4'—0 O—$—— 12 JFWD PLAY ; :
ON d Assist Tape transport mode
3 Assist motor drive motor code encoder
= : © =)
[AM-R = BA6209 f;!>
T
52| E-FWD T [ ]
a8 E- FAST 1
48| E-STOP || L
s0] E-MS 1 || |
stieE-Play] | T L]

=)

Digital feedback (tape transport made code)

49
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MS (R EVI EW) Detection of
(FWD) blank portion

REW between tunes
STOP —Y—=REVIEW—Y—=PLAY
(MS-ON)
:!’ES\S:I ‘khe Assist motor Exit from stop Assist motor ) Assist motor Stop mode Assist motor - Assist motor Reel motor
ey rotated de code electromagnetic rotated counter code detection || tectromagnetic rotated rotated
«MS ON clockwise { * ) mode co brake (200 msec.}|{ clockwise { » } brake (200 msec.) clockwise { » ) clockwise { + )

FWD) Y V ' V V ' VY
STOP | * f

MS mode code
detection

PD3015

Assist motor
electromagnetic
brake (200 msec.)

Tape transport mechanism
l Reel motor drive P i

(ot = aneros || @eeeon
3 [PLAY IND = —
eLREE ] REVIEW

# on —>

Assist Tape transport mode

1
1
1
1
1
I
: KEY INY - REVIEW
l
t
|
[
I

N

Assist motor drive motor code encoder

[am-F 4z =
= BA6209 * Motor rotation direction is
[am-R 41 —
as seen from the side
I

-

where the gear has been
E mounted on the motor
E-Fw D ﬁ*‘ shaft,
52|E-FWD ‘]
48' E—FAST | ]
49] E-STOP
50] E-MS ]
51] E- PLAY —l
Digital feedback {tape transport mode code)
Detection of blank
portion of tape Assist motor N Assist motor Assist motor Assist motor Assist motor
Reel o ol
between tunes rotated counter oel motor s Stop mode code electromagnetic rotated Stop rr‘u)de code electromagnetic rotated
N stopped passed detection )
eMS ON clockwise ( ») brake (200 msec.) || elockwise { » } brake {300 msec.}]| clockwise { « }
——
(FW) Y V V' Y V N
REVIEW ; Playback mode
I code detection
1
PA3010-01 | PD3015
During tune: H, Detection ¢ H-FWD-PLAY ) Assist motor
H>o—36[mMusic ] Reel motor drive Tape transport mechanism elelctromagnetic
B brake {200 msec.)
etween tunes : L RM-R 53
T BAG6109 E Reel motor
rRM» L = Reel motor
IPLAY IND 55 rotated counter
I ‘] . Tape transport | -~ clockwise { = }
Assist mode code €
I Assist motor drive mewar  gncoder §
AM-F 42 E ,::> ~ Line muting
AM- R 4118A6209 = refeased
SZE-FwD ] o] (FWO
8] E-FAST ] PLAY
49| E-STOP j
50| E-MS L1
St E-PLAY ]

* Motor rotation direction is
as seen from the side
where the gear has been

g, mounted on the motor
shaft.

Digital feedback (tape transport mode code)

50
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MS (CU E) Detection of

FWD) Tune blank portion
( FF detection between tunes
STOP Y—» cUE—L— CUE REVIEW —Y—= PLAY
(MS-ON) (280ms) (See p.50 below)
Press the Assist motor Exit from stop Assist motor Assist motor Stop mode code Assist motor Assist motor Reel motor
FF key rotated mode code electromagnetic rotated counter detection electromagnetic rotated rotated counter
*«MS ON v clockwise { + ) brake (200 msec.}|| clockwise { » ) brake (200 msec.){} clockwise ( » ) clockwise { » )
(FwD) V ' ') V y Yy Y
STOP | f T MS mode code
1 detection
' PD3015
!
i KEY INV > CUE -
' . Tape transport mechanism Assist motor
| l I Reel motor drive electromagnetic
! - - brake (200 )
| [RM-R 53 ::l ono100 @ oo roke (200 ramc
! [Rm-L 54
1 {PLAY IND 55 (FWD)
151 FF CUE
’L_% (N}“$" FF ] Assist Tape transport mode
Assist motor drive motor code encoder
AM-F 42
Ln e T 20)
| 41 T * Motor rotation direction is
as seen from the side
where the gear has been
mounted on the motor
52| E-FWD ] shaft.
48| E— FAST
e 49] E-STOP |
o] E-Ms |
51 E- PLAY |
—/
Digital feedback {tape transpart mode code)
Detection of | Assist motor . Assist motor Assist motor Assist motor Assist motor
recorded tune | counter rotated zz’:)'p':;m' 1s S;::'edmt’de code electromagnetic rotated ztop n.wode code electromagnetic rotated counter
*MS ON ' clockwise (+} o brake {300 msec.} || clockwise { # ) etection brake {200 msec.)t| clockwise { » )
(FWD) Y V Y v V N “
CUE ‘ ] L1 L 1
I—(280ms) T - Stop nlmde code
| detection
|
PA3010-01 | PD3015
Between tunes : H V280ms after detection -»REVIEW Assist motor
4f Tape ti t mechanism
(= 3s[MUSIC ] Reel motor drive ape transport mechanis brake
. electromagnetc
During tune : L L RM-R 53
BAG109 E Reel motor
[ RM-L 4 54 Reel motor
[PLAY IND J 55 — rotated
-i Tape transport clockwise { »)
Assist  mode code
Assist motor drive motor  encoder
\ AM- F T 32 Assist motor
L BA6209 jﬂ) C> — rotated
AM-R I 41 — .
— clockwise ( »)
Assist motor
S52|E-FWD T — etectromagneiic
2 3
48| E - FAST ] brake (200 mec.)
49| E-STOP ]
50] E-MS Assist motor
] j ha electromagnetc
51] E- PLAY | brake (200 mpc.}
(FwWp2
A
J REVIE W

Digital feedback (tape transport mode code) .

* Motor rotation dir €Ctionis
as seen from the side
where the gear b @s been
mounted ©On the MOtor
shaft.

51
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45 TIMING CHART

REC / FWD LAY

0
-
1
X
N
Q
o
S
X
1))
0
o

KEY INPUT FF STOP REW STOP FWD PLAY STOP REC STOP. PAUSE STOP REV PLAY STOP OFF — ON  REC/PAUSE STOP
INPUT TIMING iy 4 4 REV REV
MECHA. MODE STOP FF STOP REW STOP FWD PLAY STOP REC STOP  |STOP/PAUSE |  STOP REV PLAY STOP * REC/PAUSE | REV STOP
- T T T
RM L j
o T
RM R i
PLAY IND I J
PAUSE IND '
REC IND i ! | I
[ | T
REC MUTE IND ! ! i |
L ! T T
COPY IND ;
Ms IND | T TwsFr=on) 7~ T~ [ e 1 Hte I E 1 A At s e K
: i
A MUTE | ? 1
EeMUTE | F . ' 1
REC MUTE ‘ ‘ ! T.12 F 1.6
I, L 1
LINE MUTE | 2 L. e ~ 2 et AT e R e
- ] 1 T T - |
i [ ‘ | | i !
5 ; i I
i [ “GT.7
} e T.9
kL ; T.9
REC Sw 7 . : T.7
BIAS % \ i 7
L [ I
W REC Sw [
, i | T L m
A it I H | ‘ T.6 7.6 T.6 | [__—-—-
' . T ; I ! !
. _ | ) ; i I
AF PLAY i |
WS MUTE | e f 7] vel £t vellF - e A
I (Ms FF=on [] A ! |
L 1 S |
TIMING [(mS)
| A— T N
(T T8 110 COPY FF: OFF
p. 2 T.9 60 MS FF : OFF
T3 T10| 500 A PLAY : OFF
T.4) Ti11| 160 ] B
T.5 Ti2| 250
T.6 10 T13 -
T.7 40 Ti4] )
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REC/FWD PLAY o
KEY INPUT REW FF FWD PLAY  FF REC FF _REV PLAY _ FF
INPUT TIMING 3 REV
MECHA. MODE FF | Rrew FF FWD PLAY FF REC FF REV PLAY FF
T
RM L i il
RM R
PLAY IND i 1
PAUSE IND ' ol
REC IND | ‘
. . ; B
REC MUTE IND | :
COPY IND I
Ms IND [T HE "Ms TN T T T T T T T
: , | | _ Lo e 1
A MUTE ]
e L T.12
| REC MUTE — |
LINE MUTE I T2 1.6 [ s 102 16 i
REC SW I I9 ;
i 1.7 i T
BIAS = 77 ‘ ;
W REC SW | ‘
A SW r |
AF PLAY r n
| MS MUTE v e s T F k E E . -4
(MS FF=ON) T.8 T8 T8 T.8 T.8 7.8 I
TIMING (mS) N
*}T.q[ ‘ T.8] tio ] COPY FF: OFF 0
T2 T.9 60 MS FF : OFF 0
i T _—
sl T10| 500 A PLAY : OFF E
T 4] Tt 160
.5 T48| 250 Ny
/Te] 10 T.13] ]
o [t.7] a0 Ti4] | o B x
; g




j4S]

L REC / FWD PLAY
KEY INPUT ] REW REW FWOD PLAY REW REC REW REV PLAY REW
INPUT_TIMING | 3 & & & & & & & & & & & &
MECHA. MODE sTop | REw | % |FwoeAv | Rew | Rec REW  |REVPLAY | REW | ! ;‘ | ]
! ‘ ] ! T [
i |
I 1
RM L
RM R
PLAY IND I
PAUSE IND
REC IND | |
— * T
REC MUTE IND 1 |
COPY IND ;
Ms N0 [T T T I B ) A T "7 )
1 1
R ! ‘
A MUTE |
[, T T T
REC MUTE g 112 | &
O ——— ; T
LINE MUT T.12 T.6 : ; T.6 T.1.2 |
» ! | ; |
— r i I l T.9 i B
REC SW | i |
r ‘ \
A | |
W REC Sw I ‘ | \ 1 J
L I
A sw ! | | 1
| \
= \ |
AF PLAY i !
= | Y T - = T.8 R I OF - | it -
| MS MUTE T8 T.8 E, i A L y s
[(Ms FF ON])| / / / / / /
TIMING (mS) )
T T8l tto ] COPY FF: OFF
T2 T.9 60 MS FF_ : OFF
T 3 - T10] 500 A.PLAY : OFF _
T4 Ti1] 160
1.5 Ti2| 250 -
T.6 10 T13
[T.7] 40 Ti4

MC-Service
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SS

REC /FWD PLAY

KEY INPUT

PAUSE

PAUSE REC PAUSE

PAUSE

INPUT TIMING

&

&

&

&

& )

MECHA. MODE PLAY

[PLAY/PAUSE

ey | REC

REC/PAUSE | REC |

I

RM L

RM R

PLAY IND

PAUSE IND

REC IND

REC MUTE

IND

COPY IND

MS IND

MS FF=0N

—— ——t

/

— — — — M — — —

A MUTE

T.6

REC MUTE

T.I2

LINE MUTE

T.6

REC Sw

BIAS

W REC SW

A SW

AF PLAY

b —

MS MUTE

~

MS FF=0ON

TIMING [mS]

1.8

110

COPY FF:

OFF

T.9

300

T10

500

A. PLAY

T4

Ti2

i0

T13

T.
T.
T
T.
T.
T.
T.

~N oo P lw |-

I a0

T.14

MS FF

i OFF

. OFF

0
-4
1
X
N
0
s
X
a
0
0
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o REC / FWD PLAY
KEY INPUT F R - FWD PLAY REC P
|
1
,
T

_ REV PLAY

W ] ) AUSE
v g & G Iy g G i & &
FF STOP/PAUSE | REW STOP/PAUSE |PLAY/PAUSE |STCP/PAUSE | REC/PAUSE |SToP/PauSE|  sToe JSTOP/PAUSE#PLAY/PAUSE] )

{

F
INPUT TIMING 3
| _MECHA MODE__|stoe/eause

[
I
T
|

RM L I , 1

RM R

|
r ———
[
| PLAY IND J 7 .
PAUSE IND !

- . } R R t

REC IND | : ]

REC MUTE IND | i [

-

0
-
i
X
N
Q
0
S
X
]
0
o

COPY IND I : ,‘

_____ ITI——— F—FF —J————Sf-— - —— - ————————t————

MS  IND | osrron [ 7

MS MUTE I T8 lf___/m 1CT.B/ f

j,iﬁ_g,oif 71 COPY FF: OFF
Top MS FF : OFF
T.10] 500 A PLAY OFF
T 180 -
2] zs0 B -
T13 T
T14 T A
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LS

KEY INPUT

"REC /FWD _PLAY

STOP

FF

REW

REC °

INPUT TIMING

&

&

&

v

MECHA. MODE

PLAY /PAUSE

FF

PLAY /PAUSE{ REW

PLAY/PAUSE {REC/PAUSE

PLAY/PAUSE | STOP
T

RM L

RM R

PLAY IND

PAUSE IND

REC [IND

REC MUTE IN

D

COPY IND

MS IND

(MS. FF:ON )

A MUTE

+

REC MUTE

LINE MUTE
I

T.8

T.8 Ihabal

(Ms FF=0ON)

TIMING [mS)

(Tt T.8 110
T2 iT.9
T3 T10 500
T4 Ti1, 160
T.5, Ti2l 250
T 6 T3]
[T.7] T14]

COPY FF . OFF

MS

FF__: OFF

A. PLAY : OFF

0
-
1
X
N
0
o
2
X
n
0
0




8s

KEY INPUT sTOP

FF PEW
INPUT TIMING | I} 0 T 0 O 3
| MECHA MODE  |Rec/Pause | sTor REC/PauSE] PP [mec/pause | mew | f | ]
RM L I
RM R
PLAY IND
PAUSE IND
REC IND
REC MUTE IND
COPY IND |
MS IND T TMs_[freon 1T T T T ﬁ """" 7
T
A MUTE |
P ———
REC MUTE ‘
LINE MUTE I.6 T.6 T.6
|
REC SWwW Le — T
BIAS T.7 1 T.7 T.7
W REC SW
A sw I J
AF PLAY I I
MS MUTE
TIMING {mS] L
T 78] 110 | COPY FF: OFF
T2 T.9 60 MS FF . OFF
T.3 T10] 500 A _PLAY . OFF
T 4 T11]| 160 T
T5 Ti2 -
T6] 10 T13 B
T.7| 40 Ti4 ‘*

MC-Service
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