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DESCRIPTION

The M54886P is an 1?L semiconductor integrated circuit
consisting of a tape deck controller designed to control tape
deck mechanisms and amplifier systems.

FEATURES

® Non-locking function keys can be used

® Built-in timing circuit

® Simuitaneous depressing of a multiple number of input
keys, depressing the keys too quickly and other incor-
rect operations are dealt with

® Easy configuration for timer operations for unattended
recording, etc.

® Easy configuration for PLAY -» REW, REW -> PLAY
and other auto repeat operations

® Direct drive possible for LEDs that indicate operational
modes

® Stop function in about 1.6s when power is switched on

APPLICATION
Tape decks and cassette recorders

FUNCTION

The M54886P is designed to control the operational
sequence of a tape deck. The timing of the operations is
controlled by the time which is determined by the RC
elements making up the oscillator circuit.

The output sequence is designed to correspond with the
operational sequence of the mechanism, and since the
timing is provided for the rec/pb switching signal and the
muting signals as well as other amplifier contral signals, the
external circuitry can be simplified.

Non-locking keys can be used for the function input
keys and the desired operational mode is established simply

PIN CONFIGURATION (TOP VIEW)
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when one of the keys is depressed. A change can be made
from one mode to another directly, and with a mode
change from FF-REW <> PLAY (REC) or vide versa,
operation goes through the STOP mode for 0.4s {Note 1)
automatically. Sufficient provision is made to deal with
incorrect operation such as when a muitiple number of
input keys are depressed simultaneously or when the keys
are depressed too quickly.

Operation goes through the STOP mode for 1.6s. (Note
1) when the power is switched on, and it is possible to use
the MUTE output as the muting signal when the power is
switched on. Unattended recording, wake-up playback and
other timer operations can be easily configured using the
TIMER START pin.
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{Note 1: The time can be changed with the time constants
of the RC elements. This is the same for the
times which are mentioned below.}

Table 1. Description of pins

Pinno. Name Function
1 PAUSE/STOP input pin that selects the PAUSE made at high and STOP mode at low; open when no input.
2 FF/PLAY 5 Input pin that setects the FF mode at high and PLAY mode at low
a
3 REW/REC E Input pin !‘hat selects the REW mode at high and REC mode at low; the REC input is effective only when fed in
© together with the PAUSE or PLAY input.
g
2
a TIMER START Input pin that selects the operational mode when the power is switched on. The PLAY mode is selected when kept
high; the REC mode is selected when kept at low. When teft open, the STOP mode is selected.
Input pin that commands the PLAY -+ REW, REW - PLAY, FF ~ STOP mode changes by feeding in low-level
5 AUTO = put p m ges by ing
[ pulses {11,
€& —
Q.c
6 ANT)+ REC © Input pin for inhibiting recordings; when kept at low, the recording input is inhibited
7 T E xternally mounted resistor/capacitor connecting pin for oscillator circuit
8 GND Ground
9 MUTE OUT Muting signa! output; muting is effective at the high-level.
10 BRK OUT Reel! disc brake signal output; brake is released at high
ia] MOTOR{R) OUT Reel mator reverse rotation signal output
12 MOTOR(F)OUT é Reel motor forward rotation signal output
13 PLAY OUT 3 PLAY signal output; play solenoid drive signal
14 PAUSE OUT Recording signal output; signal that selects the amplifier’s recording and playback
15 REC OUT PAUSE signal output; pause solenoid drive signal
16 Veeo Supply voltage

Table 2. Output states in each mode

o —-2uPt | PAUSE MUTE * REC PLAY Brk* | MoTOR(F) | MOTOR(R) Notes
Sn;?: H H H H L H H Stap
nfoie H H H H H L H Fast forward
vn;ﬁdv: H H H H H H L Rewind
Pwl;f:;( H L H L H L H Playback
':Edf H L L L H L H Recording
RE?n/:i:USE L L L H L H H Recording pause
PrAngd?.- E L H H H L H H Pause -
Note ! # indicates high-level active output; others outputs are Jow-level active.
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DESCRIPTION OF OPERATION

1. Operation timing

In Fig. 1 the timing from the STOP to PLAY mode is taken
as an example,

About 50ms after the PLAY key is depressed, the play
solenoid is attracted and 50ms later the reel motor starts to
rotate and the brake is released simultaneously. Muting
ceases to be effective 450ms after the operation and the
sound is fed out from the amplifier.

Even with other mode changes, the output timing is
aligned with the mechanism timing.

The output modes changes as shown in Table 3 when an
input is applied. Timings during the changes are given in the
timing chart.

Table 3. Operations from output modes

INPUT PLAY KEY IS DEPRESSED

SToP PLAY

MODE MODE
BRAKE SOLENOID
PLAY SOLENOID

— T _] I
REEL MOTOR
MUTING
0 0.1 0.2 0.3 04 08

Fig.1 The timing from the STOP to PLAY mode

Key input
Y opy STOP PLAY REC+PLAY FF REW PAUSE BEC AUTO
Present mode S
sToP PLAY REC FF REW PAUSE REC/PAUSE
mode mode mode mode mode mode mode
PLAY sSTOP REC" FF REW PAUSE REC/PAUSE REW
made mode mode made mode mode mode mode
REC STOP FF REW REC/PAUSE REC/PAUSE REW
mode mode mode mode mode mode mode
FF STOP PLAY REC REW STOP
mode mode maode mode -mode mode
REW STOP PLAY REC FF PLAY
mode mode mode mode mode mode
PAUSE STOP PLAY REC FF REW REC/PAUSE
mode mode mode mode made . mode mode
REC/PAUSE STOP REC REC FF REW
mode mode mode mode mode mode

Note 1. [NJindicates that the output mode does not change.

2. REC+PLAY and REC+PAUSE indicates that the two keys are depressed simultaneously.

2. Operation with multiple key depressing simultaneousty
and over fast depressing of keys

Table 4 shows what happens when two input keys are
depressed simultaneously. When the keys are released after
having been depressed together, the mode designated by the
key that was last released is established. Fig. 2 shows an
example where the FF and REW input keys are depressed
simultaneously. )

Table 4. Operation when two keys are pressed simultaneously

When the input keys have been depressed too quickly, a
change is made to the mode based on the key that was
depressed second after the mode has changed based on the
key that was depressed first.

The STOP mode is maintained for 0.4s when operation
goes through this mode when the keys are depressed too
quickly or two keys are depressed simultaneously.

Input oo STOP FF REW PLAY REC PAUSE
sTop ode ods mode mode
FF E’I)(g: mode mFoZe
REW od i
PLAY mode ode
REC R E(En/zﬁeUSE
PAUSE
Note:E indicates that no signal can be entered because of the configuration of the input circuits.
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PERIOD DURING WHICH FF KEY 1S DEPRESSED
FFINPUT | PERIOD DURING @ Vee
WHICH REW KEY IS DEPRESSED
REW INPUT [oePRESSED] Rext
SIMULTANEOUSLY ex
OUTPUT STOP FF sSTOP REW REW 0 T
MODE MODE | MODE MODE MODE MODE

Fig. 2 FF and REW input keys depressed together Coxt

3. Operation when power is switched on GND
When the power is switched on, the STOP mode is
established for about 1.6s and all inputs during this period
are ignored. Subsequently, when the TIMER START input
pin is open, the STOP mode is retained but when the pin
has been to the high level, the PLAY mode is established
automatically. When the pin has been set to the low, the
REC mode is established automatically. The input signal
cannot enter from the TIMER START input pin after that
period.

Fig. 3 Oscillator circuit external connection diagram

4, Operation based on AUTO input

The AUTO input is normally open or high level is kept
applied. When the tape-end or other signal is shaped into a
pulse below 400ms and applied to the AUTO input, it is
possible to order a change from the PLAY or REC mode to
the REW mode, REW mode to PLAY mode and FF mode
to STOP mode.

Fig. 4 Oscillation waveform

5. Determining the RC time constants of oscillator cireuit
The operational timing inside the IC is determined by the
clock pulses created by the oscillator circuit.

Fig. 3 shows the external connections of the oscillator
circuit while Fig. 4 shows the oscillation waveform,

Oscillation is started by the input when the mode
changes and after the operation it stops.

The oscillation period is approximately defined by the
following relationship:

tosc = 0.7 Coxt X (Rext +5) (ms)

(UF used for Cgyt units, k2 for Rext units)

Delay times T, and T (see timing chart) for the output
with respect to the input keys and stopping time T3 when
the power is switched on are set as follows:

Ty =2xtosc
T2 = 16Xtosc-
T3 =68x tgse

1f T, is set to 50ms, T, to 400ms and T3 to 1.6s
typically, then tosc becomes 25ms which means that the
RC constants are 0.33uF for Ceyy and 100kS2 for Rex:.
Fig. 6 shows the relationship between Cext/Rext and tosc-

MITSUBISHI
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TIMING DIAGRAM

REC

t
KEY INPUT PLAY STOP FF STOP REW STOP PAUSE STOP PLAY STOP
¥ v v 13 V ] v
PAUSE T T T
' ’ ' ’ PT1 MT1 ‘
MUTE T T T i
Wi E
REC [
L] | fr
OUTPUTS < PLAY - ? * '
NT1 wT1 ‘ W1 T1
BRK —tt]
.l-m ’ -Tn
MOTOR(F)  ~—Mm___]
MOTOR(R)
OUTPUT MODE STOR| PLAY | STOP | FF | STOP| REW | STOP [PAUSE| $ToOP| REG ‘:Top
REC REC
+ +
KEY INPUT PAUSE STOP PLAY FF PLAY REW PLAY PAUSE PLAY PLAY
} | ! v | | l | | v
PAUSE [
’ i J Tt N1
MUTE ‘
[ ,-—”rz ‘ hTZ
REC :
T
OUTPUTS{ PLAY
BRK
MOTOR (F)
MOTOR(R) t L ‘
REC/ ]
OUTPUT MODE STOP|PAUSE| STOP | PLAY | FF | PLAY | REW | PLAY [PAUSE| PLAY | REC
REC REC
K + +
EY INPUT PLAY PAUSE PLAY FF REW FF PAUSE FF PLAY FF
' b | | i 4 } '
PAUSE J
T1 T [ T
A . [
MUTE [ rn ’ T
T2 ‘ T2
R i |
REC ’
Il ] , Pr1
OUTPUTS < PLAY J L ) t
| T J 1
i T1+T2
BRK T - L
: KT (=T2 T2 T1{T2
o BN 17 L
MOTOR(F) L m
‘ T1
- | AT 1 |
MOTOR(R) REC|PLAY - [REC|PLAY [l FF [PAUSE ’
REC/ %
OUTPUT MODE rec| [ [pause] [ | Fr | mew | e FF | REC | FF
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REC REC REC
+ +
KEY INPUT PAUSE FF REW PAUSE REW PLAY REW PAUSE REW PAUSE
' ' i i | | ‘
PAUSE LLr Iy L4
»|T1 —HT1 11‘1
MUTE 1 -
b'{w —riT‘ T1
REC L I -
HT1
OUTPUTS { PLAY
-] WT 1
T1¥T2
BRK LI I e U W
ﬂrz »!Tz TT1+TZ T2
MOTOR(F) »
T ,
MOTOR(R) 23 L n 1 n
- REW) PAUSE REW)) REC/
PAUSE DALISE
OUTPUT MODE FF l FF | REW REW | REC | REW | REW |REW
REC REC REC REC  REC
+ + + + +
KEY INPUT PLAY PAUSE PAUSE PAUSE PLAY PAUSE PLAY
i ' [ [ } | v
(PAUSE .
HT1 HTa A1 T HT1
MUTE | ma IR
-T2 T+ T2 -T2
REC - M M
ouTPUTSY PLAY -
BRK —
T1 T }AT1
MOTOR(F)  — T
MOTOR(R) REC/PAUSE JPAUSE PAUSE
|REC/ REC/
OUTPUT MODE PAUSE | REC pausEl | REC |PAUSE| REC
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INPUT/OUTPUT CIRCUITS

Input 2 circuit (pin 1~4)

Input 1 circuit (pins 5, 6)

Vee
15k 3
F 3
§~50.A
Co-w—1i¢
500 -
F 3
[
<
&y
!
L GND

Open collector outputs {pins 10, 13~15)

~2.1V

GND

[w]

Output with pull-up resistor (pins 9, 11, 12)

Oscillator circuit

il

Vee

0scC
START/STOP

GND

ABSOLUTE MAXIMUM RATINGS (Ta=—10~ +60°C, unless otherwise noted )

This Materia
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Symbo! Parameter Condition Ratings Unit
Veo Supply voltage —0.5~+7.5 Vv
Vi nput voltage —0.5~Vge+0.5 A\
Vo Qutput voltage When output is high Voo v
Pd Power dissipation 500 mw
Topr Operating temperature —10~ + 60 °C
Tstg Storage temperature =55~ +125
RECOMMENDED OPERATING CONDITIONS (Ta=—10~ +60°C, unless otherwise noted )
Limits
Symbol Parameter Unit
Min Typ Max

Vee Supply voltage 4 5 6 \2
Rext External timing resistor for oscillatar circuit 20 100 200 k&2

MITSUBISHI
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ELECTRICAL CHARACTER'STlcs (Ta=25°C , unless otherwise noted )

Limits
Symbol Parameter Test conditions i vor o Unit
ViH High-level input voltage (pins 5, 6) 2.4 v
VL Low input voltage {pins 5, 6} 1.5 \
v
VTH High-level threshold voltage (pins 1, 2,3, 4) 22 +0.9 v
V
VL Low-level threshold voltage (pins 1.2, 3,4) ——20—070.9 v
Viort Pins 5,6 Vee=5V 4.7 \
Input open voltage
Viopz Pins 1,2, 3.4 Voo=5V 2.25 2.5 | 2.15 v
(I High-level input current (pins 1, 2, 3, 4} Vgc=86V, Viy=5.8V 0.45 0.7 mA
hiet Low-level Pins 5, 6 Vge=6V, V|L=0.2V —0.4 —0.6 mA
hie input current Pins1.2,3.4 Voe=6V, ViL=0.2V —0.45 | —0.7 mA
VoL Low-level output voltage (pins 9,10, 11,12, 13, 14, 15) Vec=4V, loL=30mA 0.2 0.4 v
Von High-level output voltage (pins 8, 10, 11) Voe=4V, ton=—0.4mA 3.1 3.4 3.7 v
lcet Vec=6V, STOP Made 6 15 mA
Circuit current
lcce Veo=6V, REC/PAUSE Mode 13 20 mA
; Vog=5V,Rext=100kQ,Cext=0.33uF|
to Delay time {See test circuit figure) 280 400 520 ms
*  Typical values are at T=25C.
TEST CIRCUIT
Vee
e —————————————- 2 Vgg
PLAY INPUT l
- ViL
PLAY QUTPUT
Rext § 13
PLAY }J——O0 QUTPUT
1}Pause 3
-~
/5T0P -1 ] MUTE OUTPUT I
% MUTEp——©0 OQUTPUT
2|FF
/PLAY tp
7
T (VOLTAGE WAVEFORM)
Cext 2 r
| Note: The time is measured until the change to the MUTE

OSCILLATION PERIOD OF OSCILLATOR CIRCUIT

1000 T

_ Rext = 200kQ.

g’ loﬂkfl

< 200 soxe . HiN A1 '

o

2 100 202~ NI "/ )

Ja A<

° p,

= 7

w 20

s //’/ fl

3 10

2 v

)

=

2 2 /// d ‘/ Vec = 5V

S Ta=25°C
1 Al 2Tl
0.01 0.1 1 10
EXTERNAL CAPACITANCE Cext {uF)

output from the PLAY output when the mode
changes from STOP to PLAY.
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APPLICATION EXAMPLE

Vee
Vee
fs T LED FOR DISPLAYING ]
OPERATIONAL PAUSE -
M MODE SOLENOID DRIVE
PAUSEl FFl REW R N Py s
e e«
Gi
T " * 2§FF —lu PLAY
| JPTAY g PAUSE SOLENOID DRIVE
o
* =
smp PLAYJ) REG| T.PLAY I k4
—__ho
-l OF F oo HTMER  oToR(E) Fwp PLAY REEL
T I I T.REC © E")
b woToREL REV MOTOR
Re 3 [y 10
SRext ANTI-REC BRK
BRAKE
; wreh? SOLENOID DRIVE]
_l_Cext l
‘
I ACCIDENTAL
b ERASURE?r
PREVENTION SWITCH
AUTO REPEAT TAPE AUDIO
. | ROTATION AMPLIFIER
/ DETECTOR
AUTO sTOP —) [
Rs @ 1kQ max.
Ri :2kQ
Ci :0.01uF
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