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cT-40, 30, 20 ,940, 740, 540

1. MODEL COMPARISONS

The same tape transport mechanism and basic electrical circuits
are used in the CT-20, CT-30, CT-40, CT-540, CT-740, and CT-
940. The different features included in each model are listed in
Fig. 1-1 below. , ,

e CT-40 and CT-940 differ only in style design (color). The
mechanism and electrical circuits are identical.

e The CT-740 differs from the CT-940 in that the tape counter
is a mechanical type, the Dolby NR system is type B only,
and the headphones output has been omitted.

e The CT-30 differs from the CT-40 in that the MS (Music Search)
and REC MUTE functions have been omitted, and the tape
counter is mechanical.

o The CT-20 differs from the CT-30 in that the Dolby NR system
is type B only.

e The CT-540 differs from the CT-740 in that the MS and REC
MUTE functions have been omitted.

The export destinations for each model are listed in Fig. 1-2,

CT40 CT-940 CT-740 CT-30 CT-20 CT-540
MS (Music Search) function o) (@) O - - -
REC MUTE {(Unrecorded blank creation) function @] O @] - — —
B & C types Dolby NR system (@] o] — (@] - -
B type Dolby NR system - — o] — o] o]
Electranic tape counter (four figures LED numeric dispaly) @] (o] - - — —
Mechanical tape counter (three figures) - - [e) o] 0] @)
Headphones output @] O — o] (@] —
Fig. 1-1  Different features list
Model
Type Remarks
cT40 CT-940 CT-740 CT-30 CT-20 CT-540
KU o o O e} (0] 0] U.S.A. model
KC O - - - @] @] Canada model
HE - O (e} - — @] European continent model
HB - O (@] - — (@] United Kingdom model
HP @] O - o] O @) Australia model
D (o) @] - 0] @) o] General export model
D/G - - — - o — U.S. Military model

Fig. 1-2 Export destinations list
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2.2 FOR MODEL CT-740
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23 FOR MODEL CT-30
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25 FOR MODEL CT-540
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3. CIRCUIT DESCRIPTIONS

3.1 OUTLINE OF MAIN STAGE

Playback Equalizer Circuit

The equalizer amplifier is a two-stage direct-
coupled amplifier where the playback equaliza-
tion for NORM tapes is achieved by NFB. Equali-
zation for CrO, and METAL tapes is achieved by
transistor switching of an RC network connected
to the output of the equalizer amplifier.

Dolby Noise Reduction System

e CT-30,CT-40, and CT-940
These tape decks incorporate the type B and
type C NR systems and the recording/playback
switching in a single IC (PA3012). No adjust-
ments are required. The type C Dolby noise
reduction system consists of two processors
(called the high-level and low-level stages)

15t processor (high level stage)}

connected in series to reduce noise by some 20
dB above 1kHz. The encorder circuit is outlined
in Fig. 3-1, and the decoder circuit in Fig. 3-2.
e CT-20, CT-540, and CT-740

Type B Dolby NR is incorporated in the HA-
11226 IC. Recording/playback switching is
achieved by a switching IC (equivalent to HD-
14066BP).

Recording Amplifier

A high-frequency peaking circuit has been
incorporated with an operational amplifier IC
(M5218L) in the recording amplifier, and the
recording equalizer in an NFB loop.
The amplifier characteristics can be switched by
the TAPE SELECT switch to match the charac-
teristics of each type of tape.

2nd processor {low level stage)
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Fig.3-1 Block diagram for encoding operation
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Fig. 3-2 Block diagram f

or decoding operation
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Bias Oscillator

This is a push-pull generator controlled by the
transistor switch in the emitter circuit of the
oscillator transistor., Bias switching for different
types of tapes involves changing the strength of
the oscillation by changing the power line voltage
in the oscillator circuit.

3.2 CONTROL CIRCUITS

The control system in this tape deck is based
on a tape deck control IC (PD2006), major control
operations involving non-lock feather-touch switch
operations. This IC employs a digital counter
system for setting of mechanism control timing,
thereby ensuring accurate timing. The PD2006
pin functions are listed in Fig. 3-3, and the various
control pin outputs and changes in timing during
each mode are outlined in Figs, 3-4 thru 3-7.

Pin No. Symbol Input/Output Function
-
1 GND - Ground,
2 CLOCK - External CR connection for built-in clock generator. f=12.8kHz setting.
3 CLEAR Input Cleared by "'L". Due to built-in auto clear function, this pin can be left open {Note 1}.
4 AR Input Anti-recording pin. Recording inhibited by “'L”. {Note 1}.
5 REC Input REC KEY input. “L.” active. {Notes 1 and 2}.
6 PLAY Input PLAY KEY input. "L’ active. [Note 1).
7 §TOP Input STOP KEY input. "L" active. {(Note 1).
8 REW Input REW KEY input. "L" active. {(Note 1).
9 PAUSE Input PAUSE KEY input {cyclic input). {Notes 1 and 3).
10 FF Input FF KEY input, ”L" active. (Note 1}.
11 TIMER/START Input 3-evel input. Timer recording at “H”, timer playback at “‘L", off when open. {Note 4},
12 MS Input MS ON (music search) when “"L”. [Note 1).
13 SENSING Input Tape end detector input. Stop mode activated if 'L” level is maintained for 2 seconds.
{Note 5).
14 MS ENABLE Cutput “H" output for CUE and REVIEW operations.
15 PB PULSE Cutput 100ms “H"" pulse cutput when switching from REC mode to another mode.
16 REC PULSE Cutput 100ms “H” pulse output when REC mode is set.
17 REC-H Qutput “H" output during REC and RECPAUSE modes. Used for recording/playback switching
control.
18 PB-H Output “H’" output when not in REC or REC-PAUSE mode. Used for recording/playback switching
control.
19 BIAS Qutput “H” output during REC and REC-PAUSE modes. Used as bias oscillator contral output.
20 PAUSE IND. Output PAUSE indicator output. “H* output during PAUSE, PLAY -PAUSE, and REC-PAUSE modes.
21 PLAY OUT Output PLAY indicator output, and reel motor supply voltage switching control output.
22 MS SOL. Qutput Plunger solenoid (MS) drive output, and FF, REW, CUE, and REVIEW mode "H" output.
23 HB SOL. Qutput Plunger solenoid (HB) drive output, and PLAY and REC mode “H* output.
24 RM.L Cutput Reel motor control output. “H'* output during REW and REVIEW modes.
25 RM.R Qutput Reel motor controf output. “H" output during FF_ PLAY, REC, and CUE modes,
26 LINE MUTE Qutput Line muting control output. "H” output during PLAY, REC, and REC-PAUSE modes.
27 REC MUTE Output Recording mute control output. “H* cutput during REC mode.
28 vDD — +b6V power supply pin.
Note 1. Built-in pull-up resistance.
Note 2. REC mode is activated only REC KEY js ON (when AR="H"). Pressing the REC KEY and PLAY KEY simultaneously results
in stap mode.,
Note 3. PAUSE mode is released by pressing the PAUSE KEY again, nat by pressing the PLAY KEY.
Note 4. Four seconds after the power is switched on, REC mode is activated if the TIMER START pinis “H”, PLAY mode if “L*" and
STOP mode if open.
Note 5. Schmitt trigger input.

Fig. 3-3 PD2006 pin description
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STOP to PLAYBACK
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Fig. 3-9 Stop to playback
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STOP to RECORDING

Depress the T
REC button Bias oscilator] Put into ,Iﬁlﬂf..f; REC
v is activated PLAY mode is relossed
sTop . 75 300m | RE status
status
I
| IC301 [ PD2O0CE) » Head base lifted
i & Pinch roller pressed
: —— == ==-7 & Take-up torgue gandrated
i P
R 5 PIungqr : : :
REC REC solenoid |
" i5604) i) I P
Cagsette balf with —— (o . D D - - = -1 | '
erasure prevent i ]
1ab loaded g 1
1 — T mm |
,if_o @ AR Plunger solenaid {HB) |
SO1 is activated 1
OFF -~ ON 1
F-u |
t 7 (
g:;‘f;,fmd # sToP Os_ToTP 1C302(BABIN9) |
i (S606) )
|+|-_o RM. R (2 FIN ouT |
5902 IE'
AM.L Gaf~ RN OUT 2
PLAY °3|_f'5
1toms {5 BIAS ouT OF onN
PALS # PAUSE
i9) mnE ‘—“—‘M_@—Thwucnon
HOmYH
10ms LL
W ig)Pa-H et
>
POWER ON/OFF
MUTE
oo dm ]
YA I7T)REC -H B
500ms jL
- REC
-—m—@jﬂmmcnon cT40 | —© 500matL
tight up cT949 | REC
CT.740 MUTE
. |
[+} E F 6
CT-40, 940, 30 \
Q06 Qta7
MIC AMP. FLAT AMP, ICA01{ IC501) f 0(0206] O:‘ozog;}_
Py N - -
REC IN REC/PB MON) OFF LINE
Mic [V 0 1 out OuTPUT
REC F
P IN out
LINE
inpuT (G-
EQ 4MP, FLAT AMP. REC aMe,
REC/PB
MEAD . H
RY30i D 13
BIAS OSC. ¢ (8‘20055)
0309 G108 44, ON—OFF
ON — OFF {Q208 )
OFF — ON Q303
QFF— QN
CT'740, 20, 54() 1ce0n Q196 0107)
MIC AMP, A FLAT AMP. B A Q206 Q207
i e I ":.:; ON~OFF  ON—OFF OLINE
~o] Mal S S
mic [ V] o |_ ! L j QUTPUT
o -
LINE e a¥ ] -0
inpuT € |" ! REC AMP '
- )
MP. " &
REC /F8 EQ A H: ON Wy H:ON
HE4AD .
I3 BiAS 05C. 108
RY 304 ) c %N_[gFZFOEI)
Q309 Q408 1Q208) 0303
ON-CFF OFF —ON OFF=ON

14

Fig. 3-10 Stop to recording




, 30, 20 ,940, 740, 540

STOP to FF
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CT-40,940, 740

Music Search (CT-40, CT-740, and CT-240) When the MUSIC SEARCH switch is ON, the
The music search function detects the beginning RESET pin is opened, and the MS pin of IC301
of specified recorded tunes, and can skip up to (control IC) is switched to L level, And with the
nine tunes during the search. The circuitry is Vee2 supply on, “0” is displayed as the skipped
centered in the music search assembly IC (IR- number of tunes. The number of tunes to be skipp-
3R24). The number of skipped tunes is indicated ed is set by the MS SET switch, When the UP pin
in a yel]gw-green 7_segment LED numeric dlsplay of IR-3R24 is switched to L IEVEI, the internal
(Fig. 3-13). counter is counted up by one step by the trailing
When the MUSIC SEARCH switch is OFF, the edge of the UP pin L level signal. (The display
IR-38R24 RESET pin is at L level, and the Vce2 returns to “1” again after ““9” is displayed). When
supply is cut, thereby resetting the IC internal the F¥F or REW button is pressed, the CUE or
counter. Nothing appears in the display. REVIEW operation is commenced, and the play-
back signal is applied to the PREAMP IN pin of

MUSIC
SEARCH MSSET Depres
switch ON  switch FF buttan

AN
v Ny v [— CAUE operation ———————————4¥—
\
STOP \I', " e # PLAY
I
1

status

status :  oms 160ms 300ms 640ms
) - i . ) A blank portion
| | The displayed i ::\:ng;:nmls:g:gnt::] Plunger solenoid Rael mator 3::::‘::,?’ of tape is acknow-
figure number 1 aer (MB) deactivated rotation ledge if there is no
I[ of wunes to be | | #MS) activates start CUE playback sig-
! | skipped) is n- 1 T T T nal for at least 63ms.
I | creased by 1 | " | 1 |
1{ sach time this | |r|r 1 | | The displayed
: switch is pressed. | | N ) : 1 ] figure is de-
i i I # Head base lifted H I ' creased by 1
b \ oy s Reel brake released H | i each time a
] | ] it I ] | blank portion
| bl 1 S of tape is detected,
i I ) e . | and if a blank por-
| 1 ) LT T T T T T LT :.'_l | | : tion is detected
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I ; JL_L i :: ' i is 1" or ",
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: i r’r_c;F @ FF ado : :: : ! smﬁtched ufTLI'%
P e i 3 L o oo
: | - O l: solenoid IMS] Vo menced.
! ®) PLaY ' v 1
! Uy PLAY figoms 1| gags 1" [ )
! I Tiseos h Vo h
i | HB SOL A 2} Plunger o i
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|
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H Music search assembly (RWX-852)

Fig. 3-13  Music search operation
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cT-40, 30, 20 ,940, 740, 540

IR-3R24. If the INH pin is at L level, the internal
counter is prohibited from counting down. How-

ever, 640ms after the beginning of the CUE or IC304 (PD2006)

REVIEW operation, the MS ENABLE pin of IC301

is switched to H level, resulting in the IR-3R24 TRiceeR

INH pin also being switched to H to enable down- (3 E> TIMER /COUNTER |—am
counting and the music search operation to com- % U SSaRr

mence. If the input signal applied to the PREAMP

IN pin of IR-3R24 is delayed by more than 63ms, IC704 ( DN6838)
blank portion of tape is detected, and the internal
counter is counted by one. If a blank portion of

tape is detected when the display shows “1” or DEVICE
“0”, the down count results in the CONT pin .
level being switched to L, followed by the IC301 Fig.3-14  Auto-stop operation

PLAY pin level also being switched to L. The tape
deck is thus switched to playback mode. If the

STOP button is pressed, the RESET pin is switched e 20 (PoE008)
to L level, the counter is reset, and ‘0 appears in P seor
the display. o:rwoio——@ START
S04

Auto-Stop Operation f,'——o\o—@ﬁ

If the tape is stopped during a tape transport stop 08 5 5755
mode (playback, fast forward, rewind, recording), F° 5902( SToP
the tape deck is automatically switched to stop 5o
mode. (Fig. 3-14). Tape transport is monitored by (Door
a detector IC (IC701) employing Hall elements. switch)
While the tape is moving, a magnetic disc is belt- Fgi.3-15  Timer start operation

driven by reel base (R), resulting in IC701 generat-
ing pulse output signals. These pulse signals are
applied to pin 13 of the control IC (IC301).
This pin is a Schmitt trigger input where an inter-
nal counter is reset by “H” level inputs. Hence,
this counter is continuously reset while the tape
is moving. When the end of the tape is reached, or
if the tape is stopped for any other reason, “H”
level inputs are no longer applied to pin 13 of
IC301. The internal counter consequently com-
pletes counting within about two seconds, and the
control IC (IC301) switches the tape deck to
stop mode.

Timer Start Operation

Load a cassette half with erasure prevention
tabs intact (in which case SO1 and S902 are switch-
ed off). Depending on whether pin 11 of control
IC (IC301) is set to +Vcc, GND, or open, timer
recording, timer playback, or stop (off) mode will
be selected approximatley four seconds after the
power is switched on.
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4. MECHANICAL OPERATIONS

Head Base Shift Mechanism

In the CT-40/KU tape transport mechanism,
capstan torque is used to lift the head base (where
the recording/playback and erase heads are mount-
ed) during playback mode.

& When Stopping (Fig. 4-1)

The head base shift mechanism during stop
mode is outlined in Fig. 4-1. In this state, cam (C),
stopper (F), and cam gear (B) combine to form a
single unit. The flywheel is belt-driven by the
capstan motor and rotates counterclockwise
together with the capstan gear (G). The trigger
spring applies clockwise torque to cam gear (B).

Since the plunger solenoid (HB) has not been
activated, the return spring (D) forces the trigger
lever (E) hook to engage the stopper (F), thereby
preventing the cam gear (B) from rotating.

The head base shift pin (H) is attached to the
head base, and thus moves together with the head
base.

Return spring (D)
Trigger lever (E)

Flywheel

Stopper (F)

Capstan

Cam (C)

Plunger solenoid (H;)\‘(hm gear (B)

Trigger spring (A) Head base shift pin (H)

Fig. 4-1 Head base shift mechanism (STOP status)

® STOP — PLAY (Fig. 4-2)
1. The plunger solenoid (HB) is activated.
2. The lever (E) hook is disengaged from the
stopper (F).
3. Spring (A) forces gear (B) to rotate.
4. Gear (B) engages gear (G).

18

Capstan gear (G)

=
9,
®
B

(A
Plunger solenoid {HB) »®

Fig.4-2 STOP to PLAY operation 1

STOP - PLAY (Fig. 4-3)

5. Gear (G) rotation is transmitted to gear (B).

6. Cam (C) lifts the shift pin (H).

7. Gear (B) is disengaged from gear (G) after
the shift pin (H) reaches maximum height.

(H)(C)

O @ (@)

(B)
Fig.4-3 STOP to PLAY operation 2

STOP - PLAY (Fig. 4-4)

8. Although spring (A) would force gear (B) to
continue rotating, it is stopped when stopper
(F) meets arm (E). The shift pin (H) remains
in the raised position (for playback mode).

Since the shift pin (H) is attached to the head

base, any shift pin movement results in head

base movement. And lifting the head base
presses the pinch roller against the capstan via
the pinch roller pressure spring.

(€) (H)

) (A (B)

Fig.44 STOP to PLAY operation 3
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® Generation of tape take-up torque during playback

mode (Fig. 4-5)

The idler arm is moved towards the reel base
(R) due to reaction to the counterclockwise reel
motor rotation, resulting in the take-up idler
making contact with the reel base (R), and the
subsequent generation of take-up torque in that
reel base.

Reel motor pulley

Idler arm

Reel base (R)

Take-up idler

Fig. 4-5 Generation of take-up torge

® PLAY - STOP (Fig. 4-6)
9. The plunger solenoid (HB) is deactivated.
10. Spring (D) disengages lever (E) from stopper
(F).
11. Gear (B) rotates due to spring (A).
12. The shift pin (H) is lowered by cam (C).
13. Stopper (F) is caught by the hook of lever
(E), bringing the mechanism to the same
stop state as shown in Fig. 4-1 (stop mode).

(E)

=>®
O

(8)
Plunger solenoid (HB) (A) ()]

Fig.46 PALY to STOP operation

Fast Forward Operation

® When the music search function is involved (CT-40,

CT-740, and CT-940)

In Fig. 4-7, the plunger solenoid (MS) has been
activated and the reel motor is rotating counter-
clockwise. As soon as this solenoid is activated, the
brake lever moves to the left, thereby releasing
brake R and brake L. Due to the reaction to the
counterclockwise rotation of the reel motor, the
idler arm moves towards reel base (R), and the
take-up idler is pressed against reel base (R) which
is thus rotated.

Note that the reel brake is released by lifting the
head base shift pin during playback mode.

Idler arm Plunger solenoid (MS)

=

o)
a [ j

Reel motor pulley

— MSarm B

A S P
Brake L Brake lever

Reel base (R)
Brake R

Fig.4-7 Fast forward operation with MS mechanism

® When the music search function is not involved (CT-20,

CT-30, and CT-540)

Without the MS solenoid and reel brake mecha-
nisms, back-tension in the reel bases is obtained by
constant application of a weak brake. The take-up
idler is pressed against reel base (R) by the counter-
clockwise rotation of the reel motor, resulting in
rotation of reel base (R) (Fig. 4-8).

Reel motor pulley

Idler arm

Reel base (R)

Take-up idler

Fig. 4-8 Fast forward operation without MS mechanism
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Rewind Operation

Apart from the reel motor rotation being re-
versed (clockwise) and reel base (L) being rotated
(Fig. 4-9 or Fig. 4-10), rewind operation is the
same as fast forward operation.

Reel motor pulley
Idler arm

Plunger solenoid (MS)

MS arm B

Brake L
Brake lever
Brake R

Fig.4-9 Rewind operation with MS mechanism

Fig. 410 Rewind operation without MS mechanism
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Music Search Operation (CT-40, CT-740, and
CT-940)

Designed to detect unrecorded portions of
tape between recorded tunes, this function re-
quires the recording/playback head to remain in
contact with the tape during fast forward and re-
wind operations. That is, this feature is a varia-
tion of the cue and review feature.

First, the plunger solenoid (HB) is activated to
switch the mechanism to playback mode as shown
in Figs. 4-2 thru 4-4 (but only for a very short
period of time). Plunger solenoid (MS) is activated
at the same time, and although plunger solenoid
(HB) is soon released, the head base is kept in the
raised state by plunger solenoid (MS) via MS arm
B, brake lever, and HB stopper. The pinch roller
is separated from the capstan by MS arm A.
When the reel motor then rotates, the cue (review)
operation is started.

If the MS (Music Search) function is activated
during fast forward or rewind mode, the tape
transport is first stopped before commencing
the MS operation.
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NOTE: External Appearance of Transistors and ICs
The indicated semiconductors are representative ones
only. Other glternative semiconductors may be used and
are listed in the parts list.
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