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FOR TAPE DECK CONTROL
o 16 9
O rm Mmoo M)
TC9143P/TC9144P are C-MOS IC for electro—mechanical E
control of cassette tape deck by a soft touch 1
switch with various functions making the most of E 8
electronic features. a 199 MAX E 7.62+0.25
AR
B =
* Non-Lock type input key is usable. Mechanical ) — \
control in desired made is possible by placing A 4
input at "H" level instantaneously. zf : o~ine
= 05+015 2.54+0.25
. Direct change among all operation mode is possi- 2 T, 015 y 0.25-'-811)5
ble, mode change is effected automatically 4 e
through stop mode as required. Lead pitch is 254 and tolerance ie
+025 againset theoretical center of
¢ Multi-pushing of input keys and other measures each lead that is obtained on the .
incorporated for preventing erroneous operation. | baeis of No.l and No.16 leads.
* In set under STOP mode at time of power ON. JEDEC -
TOSHIBA 3D16A-P

¢« Input terminals are in I/0 construction and

direct illumination of operating mode LED's is
possible. This allows mode display on the wired
remote control switch box.

¢« The driving bipolar transistor housed in each
output terminal provides large current capacity,
makes the motor or solenoide driving easy, and
allows direct illumination of the operating mode
display LED's.

. The built-in tape running detecting timer assures
easy formation of a tape running.

. TC9143P has the control function for PAUSE TO

PAUSE and TC9144P has that for PAUSE TO PLAY. i
GND
MAXIMUM RATINGS ( Ta=25°C ) -
CHARACTERISTIC SYMBOL RATING | UNIT  pnay
Supply Voltage VbD 12 \ REC
Input Voltage Vin |-0.3vWpp+0. 3 v STOP
OQutput Current Toyr 30 mA PAUSE
Power Dissipation Pp 300 oW A-8TOP
Operating Temperature | Topr -30n 75 °c
Storage Temperature Tstg =557125 °C
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PIN CONNECTIONS

Vop
O-REW
O-F.F
O-PLAY
0-REC
O-MUTE
0-PAUSE
osc

_
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vpp=8V)
CHARACTERISTIC SYMBOL [y oest TEST CONDITION MIN. | TYP. | MAX. |UNIT
All operations are
Operating Supply Voltage | Vpp - P possible. 4,5 - 101 v
Operating Supply Current | IDD - After no load STOP - - 1.0 | mA
"H" Level| VIH - 5,6 - Vpp
Input Voltage All input terminals v
- "L" Level ViL - 0 - 2.4
"H"" Level| Ign = - | Bipolar Output Vou_e gy | 15 | 20 -
Qutput Current
: "H" Level| Igg - _ Vou=6v 1.0 - - mA
C-MOS OQutput
- "L" Level IOL - : VOH=2V 1.0 - -
, ‘" Level| Iry | - Vig=gy | - | - | 1.0
Input Current HA
"L" Level| Iy - A-STOP Input ViL=0V - - 1.0
Hysteresis Width Vu1s - - 2.0 - v
_ . R _ Except for STOP and _
Pull-down Resistor DOWN A-STOP Inputs 10 30 | ko
Pull-up Resistor Ryp - STOP Input 20 - 60 { kQ
Max. Operating Frequency fMAX. - 0SC Oscillation Frequency | 10 - - kHz
Min. Load Resistance Ry Min - 0SC Terminal | Resistance | 12 - - k@
Load 3
Max. Load Capacity Cx max| - Capacity - - 100 j uF
S A S R s s AU DIO DIGITAL 163
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BLOCK DIAGRAM

aND
DRIVER
rew (2 D q 15) 0-REW
. i o R 8 :
H
f=1
()
=
=
m o
F.RS 27 D Q 1) o-FF
i(uo'm a) = R 8
g8
! 5 &
. : BB
pray (4 1- D Q F 15) 0-PLAY
f % R 8
REC é/; D q 12) O-REC .
_ i R 8
SET SIGNAL S
8TOP Cﬁ T]GENERATING [—| MUTING TIMER 11) 0-MUTE
) CIRCULT
(BF)

@ 0-PAUSE

CHATTERING
PREVENTION={p = o
GIROUIT .

o

A-STOP TIMER

SINGLE
TERMINAL
OSCILLATOR

Note :

Above diagram is the block diagram of TC9143P.

In the case of TC9144P, the output terminal of DRIVER (Note a)
is opened, and the output terminal of DRIVER (Note b) is connected
to PAUSE input terminal.
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PIN NAMES & DESCRIPTION
PIN NO.| NAME FUNCTIQN NOTE
1 GND Earth Terminal -
2 REW Rewiud command input 1
3 F.F Fast forward command input 1
4 PLAY Record command input by simultaneous pushing PLAY and REC Keys. 1
5 REC Record command input by 51mu1taneous pushing Source Monitor 1
and PLAY Keys.
6 STOP Operation stop command input 2
7 PAUSE PLAY pause (TC9143/44P) and release command input (TC9143P) 1
A-STOP | Input terminal for tape running stop
0S¢ Input terminal for timing generation 4
10 0-PAUSE| Output in PAUSE mode 5
11 O-MUTE | Output for fixed time at time of mode change 6
12 0-REC Output in REC mode 5
13 0-PLAY | Output in PLAY and REC modes
14 O-FF Output in F. FWD mode
15 O~-REW Output in REW mode 5
16 Vpp Power Supply terminal -

INTERNAL EQUIVALENT CIRCUIT IN EACH TERMINAL

NOTE ~ 1

(I/0 Port)

Vop

LED

[Those shown in( ) indicate KEY(s) of TC9144P]

REW, F.¥, PLAY, REC (REW, F.F, PAUSE, REC)

Vpp Input terminals serve as I/0 ports.
When a command is executed by "H" input,
"H" level is kept till the mode is changed
to other modes. Therefore, 1t is possible

to use for mode display.

Note : As PAUSE (PLAY) input terminal has
no driver, "H" level is not retained
even when a command is executed by

'y input.
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NOTE - 2

(Input Port)

VoD

1
]

(Schmid Trigger Input Port)

* A-STOP Input

AL
Wy

NOTE - 5
(Bipolar Output Port)

« O-REW/F.F/PLAY
» O-REC/PAUSE T

TOSHIBA i

As a pull-up resistor is housed in STOP
input, a command is executed by "L' Level.

Initialization is executed by externally mounted

Capacitor when power is turned on.

" NOTE - 4
(0scillation I/0 Port)

* 08C Terminal

Ry
s Cx ) -

iy

NOTE - 6
(C-MOS Output Port)

- O-MUTE

)
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O mark—e "H" Qutput

OUTPUI| o g ¢ | 0-REW |0-PLAY | O-REC | O-MUTE|0-PAUSE| MODE DESIGNATION
KEY INPUT
STOP 0o STOP
F.F 0 0O F. FWD
REW e} o REWIND
PLAY 0 PLAY BACK
REC ' ®) MONITOR
REC/PLAY O O RECORD
P STOP o @) PAUSE
Al pray 0O O O | PLAY PAUSE
g REC e O | MONITOR PAUSE
E | REC/PLAY O O @) RECORD PAUSE
A-STOP O AUTO SHUT-OFF

OPERATIONS FOR KEY MULTI-PUSHING

KEY INPUT-1 OTHER KEY INPUTS OUTPUT MODE
STOP REW, F.F, PLAY, REC, PAUSE STOP
REW, PLAY STOP
F.F
REC, PAUSE F. FWD
i F.F, PLAY STOP
REW
REC, PAUSE REWIND
PLAY - PAUSE - PLAYBACK PAUSE
PLAY. RECORD
REC PAUSE MONITOR PAUSE
_PLAY, PAUSE RECORD PAUSE

:AUDIO EJI(BFTZ\L.IC:
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Those shown in ( ) indicate the

OPERATIONS AGAINST OPERATING KEY operation(s) of TC9144P,

KEY INPUT .
STOP F.F REW PLAY REC REC/PLAY PAUSE !
PRESENT MODE :
STOP - F. FWD REWIND | PLAYBACK MONITOR RECORD PAUSE
- * * | *
F.FWD STOP - REWIND | PLAYBACK - RECORD -
* * . *
REWIND STOP F. FWD - PLAYBACK - RECORD -
* * PLAYBACK
PLAYBACK STOP F. FWD REWIND - - - -
. . PAUSE
. R MONITOR .
MONITOR . STOP | F. FWD REWIND | PLAYBACK - RECORD PAUSE
* * . RECORD
RECORD STOP F. FWD REWIND - - - PAUSE
PLAYBACK | MONITOR | REGORD STOP
PAUSE STOP | F. FWD REWIND | PAUSE PAUSE PAUSE
(PLAYBACK) (RECORD)| (- )
I;LAYBACK PAUSE STOP ; FWD ;EWIND - - - FLAYBACK
8 : (PLAYBACK) (PLAYBACK) | - ( - )
PLAYBACK RECORD | MONTTOR
MONITOR PAUSE STOP | F. FWD REWIND | PAUSE - PAUSE (
: (PLAYBACK) (RECORD) - )
. - RECORD
RECORD PAUSE - STOP | F. FWD | REWIND | (RECORD) - (RECORD) | ( - ) |
(Note) 1. Change of mode with * mark is executed by way of stop mode in 0.4 sec.
2. REC/PLAY of KEY input means that REC-KEY is pushed faster than or
- 7 simultaneously with PLAY*'KEY.
- . '3, <"mark shows that current operation mode does not change. !
- . PAUSE release of TC9143P is made by PAUSE-KEY. (PAUSE TO PAUSE) _ E
5. PAUSE release of TC9144P is made by PLAY*KEY. (PAUSE TO PAUSE)
. :
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METHOD FOR UTILIZING OUTPUT TERMINALS
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There are various methods for utilizing output terminals according to

mechanisms used in combination. Most basic examples of use are provided -here.

(a) CURRENT CAPACITY OF OUTPUT TERMINAL

All output terminals except 0-MUTE (Note) employ bipolar transistor emitter
output and current up to 30mA can be obtained at "H" Level output. There—
fore it is possible to drive motor and solenoid driving power transistors
directly and number of externally mounted parts is minimized. Further, it
is also possible to drive the operation mode displaying LED's and Lamps

directly.

(Note) Including I/0 port input terminal.

(b) EXAMPLES OF CORRSPONDENCE OF OUTPUT TERMINALS MECHANISMS

PIN NO.| PIN NAME CONNECTING DRIVER (OTHERS)
13 0-PLAY Driver for play solenoid (Play Indicator Lamp)
12 O-REC Driver for Record Solenoid

(Record Indicator Lamp)

10 O-PAUSE Driver for Pause Solenoid(Pause Indicator Lamp)
11 O—HUTE Briver for Audio Amp Mﬁting

15 O-REW Ly S - (REW Indicator
14 O-F.F ~ - }Driver for Driving Reel Motor Lamp)

. . . (F.F Indicator
S : Lamp)
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OPERATION TIMING OF OUTPUT TERMINALS TO KEY INPUTS

(a) Muting Timer operation (0O-MUTE Terminal)

The muting timer is used to damp a "Hollow Sound" generated when
operation mode is changed by shutting off output from the audio amplifier
when the operation mode is changed by KEY Input. ZLength of this muting
time is 0.1 sec when actuated in Stop mode and 0.5 sec at time of direct

change (However, as 0.4'sec for the auto Stop is involved, the muting time

is 0.1 sec).
Mode change from Stop mode i
'PLAY" KEY ] :
0-PLAY : i l
0-MUTE |
) t T3 I’
t t Chattering Prevention time = f(z)? = 25 msec, fggc = 80 Hz
. 8 .
Ty ¢ Muting time = f—0§~100 msec, fogc = 80 Hz

(b) MODE CHANGE FROM OTHER MODES EXCEPT STOP MODE (Direct Change)
At time of direct change, mode change is effected by way of Stop Mode for

0.4 sec automatically for tape protection.

'PLAY" KBY
O-FE/REW
0-PLAY
0-MUTE
t Ty Ty
R e e e - : N 2 B -
t ! Chattering prevention time = F el 25 msec, fpge = 80 Hz
0sCc .
‘ 8
Ty : Muting time = =———=100 msec, fggc = 80 Hz
1 fosc SC
o ; 32 ’ L
Ty : Stop Mode time = f——~0.4 sec, fpgo = 80 Hz
0sC .
=" TOSHIBA = A S S e e e
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(c) A-STOP INPUT

A-STOP Input has the function to detect the end of tape running and
automatically change operat:-ion mode to STOP mode. (AUTO SHUT OFF)
As A-STOP Input has a built in timer operation mode is changed to
STOP mode after about 0.8 sec when A-STOP Input is changed from "H"
Level to "L" Level.

Further, A-STOP Input is operable either by AC or DC input as shown below.

A-8TOP INPUT © _l

A-STOP INPUT ®

REW, FFP, PLAY
MODE

STOP MODE

A~-STOP (D shows reel turning signal amplified and directly input.
However, input frequency shall-be more than 1.25 Hz,
A-STOP (@ shows above signal after rectified. -

T3 = f64 (sec) = 0.8 sec, fggc = 80 Hz
0SC
iy 25050 (Hz) = 1.25 Bz, fogc = 80 Rz
e R A R R S R S e e AUDIO DIGITAL 1C:::

—=203— -
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EXAMPLE OF APPLICATION CIRCUIT

A Vpp= 45~ 10V

. ~
' H GND VoD ]_
(MODE DISPLAY) ’ /) . _
. .
. A )

b:CASSETTE SWITCH @

REW O-REW

REEL MOTOR

_[
_C

(NOTE 1) PLAY 0-PLAY PLAY SOLENOID
a: ERRONEOUS ERASE ONO— (NOTE 3)
) PREVENTION SWITCH -{ a ]

__I REC 0-REC
OLENOID

| -

AUDIO AMP MUTING

—[ STOP MUTE
¢:INITIALIZE WHEN

TOWER ON j’ ;‘3
PAUSE 0-PAUSE
E—TWE PAUSE SOLENOID
’ (NOTE 2)
. ' TAPE RUN '

DETECTING —l A-8TOP osc

'

foge = 80Hz

Note : Shown in above diagram is an example of application of TC9143P,
In the ce;se of TC9144P, the leads (Note 1 and 2) in the diagram

are opened.and leads (Mote 3 and 4) are connected.
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CAUTIONS IN APPLICATION B

(1) Method for determinihg C and R constants of 0SC Terminal

a. When oscillation frequency is fogcs internal operation time is
set as follows :

1

* Chattering prevention time t = ——— ~—— (sec)
fosc  fosc
* Muting time ) T, = fgsc (sec)
* Direct change auto stop time T, = f32 (sec)
05sC
* Tape run detection timer time T3 = fosC (sec) B

Therefore, operation time can be optionally selected according to the
mechanisms used.

a. As oscillation frequency may vary depending upon IC, it is adequate
to use a semi-fixed resistor. Refer to Graph (1) and (2).

(2) Method for initializing (Stop mode) at time of power om.

* Initialization is possible when a capacitor-is connected to Stop
Terminal (6 pin) as illustrated below. Warmup time is determined by
internal pull-up resistors(20~ 60kQ ) and time constant of the externally

‘mounted capacitor "C".

20k ~ 60k |
STOP KEY : |
1
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(3) Addition of cassette switch function ) -

To reject all operating key inputs and to keep a cassette deck in stop
mode when cassette tape isn't loaded, a cassette switch shall be connected

as shown below.

e l ON WHEN A CASSETTE TAPE IS LOADED

%

pT@es - .
: J,»- [

OFF WHEN A CASSETITE
TAPE IS LOADED

(4) Addition of erromneous erase prevanting function
Any cassette tape has a tab for preventing erroneous erasing. The erroneous
erase preventing function can be added by connecting a switch for detecting

this tab as shown below.

[P

REC

g
:
N

REC DISPLAY LED

TAB DETECTING SWITCH

(5) Remote control function

As one of features of electronic control é&stéﬁ, the reﬁote control function
can be easily realized. This IC is also capable of displaying mode on the
remote control box. To prevent large current from flowing to the remote
.control wire{ it is considered appropriate to additionally provide a

buffer transistor as illustrated.

At e B L S oy
1o e A0 WL oo o oo A LR b

I : - —206—

I
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TC9143P : EXAMPLES OF APPLICATION CIRCUIT - T
Body switch/Display VoD
/ 3
. +—0 O0— I REW
55~ 1 F.F
° D
—) '_”l
.
. +——0 o = PLAY
(%) AAA h
>——] &
[ . ”
. ——0 O— I = REC
» .',v.v_”y
. 7}7—-04—0— T _L 8TOP
55 ; 7) PAUSE
e |
n .
i I
S - . jr ﬂ;_—w—@— 0-PAUSE
Remote-Control Box Switch/Display

L 5 PAUSE
% 0-PAUSE

2801815 X 5,/TD62504P /etc

1
} :
i
| i
| |

. ] I
| i
| i

T {
| [

o ] | o |
I ] { - ———
! El i STOP . f
(I - o— t
| J° | .

| .
: T

l N
| 1 .
I {
| [
! |
| 1

L d

*AUDIO DIGITAL ICu:x
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TC9144P : EXAMPLES OF APPLICATION CIRCUIT

Vop.

e P

Body switch/Display

o

. —

. L5
h>>__

. Ve -_-_o

rr--—-—ffm T —————— | a N
! }
| — 5 REW L b
[ . T
] 1
b PF | c
| j [
I . PLAY I a
1 I
| REC I -]
- [ 1
o t
] i |
I STOP | £
| 1 |
P |
| 5 AUSE . e
- - ;
| @ ' o
O~PLAY ' h
. & " '
- o | i J
: : i
L 2801815 x 2 / TD62504P / etc Jr |

.
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(6) Mechanical type counter with memory connecting method '
COUNTER A
WITH MEMORY
r==-1 )
i \\ﬁ}i—— 15) 0-REW
swd L——-4
1 d
2 3
4) PLAY
8TOP
‘ 28C1815/ ete : e
) - START COUNTER"000 END
i 7 ' sTOP < REW 0
E SWw:1l Mémofy Stoﬁ
2 OFF ’
3 Memory Play
; REW :
O
v PLAY >

(Note) Switch ON time of the counter with memory should be longer

than chatterlng preventing time (t= 2/fpgc (sec)).

(When memory play is used)

(7) A-STOP Signal GeneraEing method

A-STOP signal shall be such a signal that becomes "H" level when a type is

running, "L" level when stopping, or AC signal when a tape is running

(input frequency 2 fogc/64) and "L" level when stopping.

¢

tAUDIO DIGITAL 1C::
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Example-1 (When a ﬁhote-transistor is used)

(Note)

TPB601 OR TPS605

D +7.6V
G
[} "o .E
(=] 0
o [2)
n .
Ty —> a-sTOP
104F
TIN104
c
&
(=]
(3
~

Example-2 (When a hole element is used)

TA75048 OR EQUIVALENT

Fl410
4> +80V B
19
3 E 22
>~ ©
+ .
P4 —> a-sTOP
104F
7
g
o] so
o [+
o ~
{e)
nr r

DISK GIVEN WLTH
MAGNETIC POLES

Number of slits of the reel rotation detecting disk (Example-1) and
Number of magnetic poles (Example-Z) should be so set that oscilla-

tion frequency becomes more than foga/64 (Hz) even when the reel

rotation drops to the min. speed.
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GRAPH (1) 0SC TERMINAL OSCILLATION CHARACTERISTICS
500 ~ N 500
N
X N
200} — \5 a, 7 200
NF, O v’,’<,
~ NN \\ta -
& 100 BN < ¥ 100
~ B N~
Ne.
o )
w w0
S 50 S 0
20 . 20
20K 50k 1M 0.02 005 0.1 0.2 0.5 10
cx (u¥)
TEST CIRCUIT vy _goy
e fosc
0sc
fosc ~ 16 /CxRxLHZJ
Ry Cx
GRAPH (2) 0SC TERMINAL SUPPLY VOLTAGE CHARACTERISTICS
500 TEST CIRCUIT
Rx=100kQ, Ox=0.1uPF
200 —— h VbDQ%
= ¥ VoD
3
100 Rx=100kQ, Cyx f)zz,uF i : - fosc
£ = = osc (?
50
Rg=100kQ,Cx=047uF  __|
N T
Ry Ox
20
2 4 6 8 ) 12
Vop ($)]
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