@ HITACHI

SERVICE MANUAL

Technical Information

No. 302 E

HA-M70

No. 288 EF HA-M70
No. 297 EGF HA-M70

This Service Manual gives a description of the new circuits in the HA-M70 and so it should be used together with the
manual for the HA-M70 (Manual No. 288EF or 297EGF) which was recently distributed.

DESCRIPTION OF NEW CIRCUITS

This unit employs a microcomputer to select the func-
tions using the one-touch system (function control cir-
cuit), perform muting and control the tape deck and
turntable. Fig. 1 shows a block diagram of the inside of
the microcomputer (HD38702 A10) and Fig. 2 shows a
block diagram of the unit itself.

Block diagram of “inside of microcomputer (HD38702 A10)

\ U

128 Mute output

REC indicator
output

={126 Scan output (FF/REW)
1125 Scan output (STOP)

[}

Pause output 1]

Stop output 2]

}

(127

Play output 304

Turntable, deck

control

Start cut output 4]
GND 50

]

=124 Scan output (PAUSE)
Record play
detection signal input 60}

Turntable opera- 0

=723 Scan output (REC)

K | I
Function control | l_'—J
Scan

B
g
tion signal input *g % PHONO
Deck operation g5 {321 TAPE .
signal input 13 Function
GND o0 — 120 AUX outputs
Reset 100}~ LHis TUNER
w
o
VDD (+4v) ngf = 538 PHONO
Test (+14V) 120] Sl TAPE | Function
& inputs
OSC 13 ST =16 AUX
es5
VSS (+14V) 14 ZElfms TUNER .
— Fig. 1
Table 1 List of HD 38702 A10 Functions
Pin no. Name Details

O~® Deck control signal PAUSE, STOP, PLAY signals are output at high level.

@ Turntable control signal START/CUT signal is output at high level.

® Record play detection signal Low level signal is input when stylus descends onto turntable record.

@ Turntable operation signal Operational mode of turntable is input; low level when turntable is operating, otherwise

(T/T signal) signal is high level.

Deck operation signal Operational mode of deck is input; correspondence is made with scan outputs @) ~ @ and
input is judged when corresponding scan signal is high level. Input is judged as "‘correspon-
ding signal available "‘when low level and as ‘‘no corresponding signal available’" when high
level.

B~ Function input signal Signal switched by function switch is ihput; judged as ‘'signal available’” when low level.

O~@® Function output signal Function signal is output. Function which is selected by signal for indicator and input selec-

@ tor circuit is put in high level.

@~ ® Scan signal Scan signal for deck operation signal acceptance is output. This is set to high level with
corresponding signal only and is switched in succession (used together with pin(®) ).

Mute signal Mute signal is output at high level. Control signal of muting circuit for reducing shock noise
heard when turntable starts and when stylus descends onto surface of record. When ()
record play detection signal is input, function is released for about 1 second (signal is set to
low level).

SPECIFICATIONS AND PARTS ARE SUBJECT TO CHANGE FOR IMPROVEMENT.
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Fig. 2
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1. Turntable control circuit

The T/T signal is set low while the turntable platter is

rotating and high when the turntable is stopped.

When the T/T signal is set low or when the

amplifier's PHONO button is depressed, the PHONO

indicator winks.

The winking stops in the following the conditions:

(1)When about 25 seconds have elapsed from when
the winking started.

(2)When the stylus descends onto the record and the
record play detection circuit functions.

(3)When the T/T signal rise is detected.
A high pulse (approx. 50 msec) is output from pin
® of microcomputer IC003 for the START/CUT
signal. When this signal is output with the T/T
signal at low, it functions as the cut signal; when
the T/T signal is high, it functions as the start
signal. The T/T signal is monitored in ICO03 and
controlled so that the START/CUT signal opera-
tion is not reversed. Therefore, when the T/T
signal is high, the START/CUT signal will not be
output even if the function is switched from
PHONO to any other function.

Approx. 50 msec

3. Deck Control Circuit

(1) Deck operation signal input

Among the signals from the tape deck control
signal input terminal, the PLAY signal is input to
pin(@?) of microcomputer IC003 in parallel with the
TAPE position of the function switch by Q002 and
1C002.

The other signals are grouped into four signals by
the diodes, and only one of these four signals is
selected by the microcomputer scan signal @9 ~
@6) and IC001 to enter pin of the microcom-
puter. By selecting the scan signals in sequence,
all the deck operation signals except the PLAY
signal are entered into pin of 1C003. These
signals are used for judging the control of the in-
dicators related to the tape and function selection.

(2)Deck control signal output

When the TAPE function button is depressed, a
low level signal is entered into pin@)of 1C003. As a
result, the output signal (high) from pin 3 of
IC003 enters pin(®) of IC002, and a low level PLAY
signal is output to the tape deck control signal in-
put pin (@) from the output pin @) (open collector)
of this IC. This is also the same for the other
PAUSE and STOP signals. Itis only in these three
modes that the deck can be controlled from the
amplifier.

4. Remote Control Input

When the optional OU-M70 is connected to the
the same operations as
those of the function switch can be performed by the

remote control terminal,

OU-M70 operation.

6. Function Indicator Circuit

The IC005 current drivers are driven by the output
from the microcomputer IC003. The TAPE PLAY and
REC PAUSE indicators employ 1C004 and their lamps
light as shown in Table 3.
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5. Record Play Detection Circuit
The output signal from the equalizer amplifier is
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amplified by about 40 dB, rectified and integrated.
Whether or not this signal exceeds its fixed level (0.5
V) is detected by the comparator. The detected
signal is entered into pin(6) of IC003. When a signal is
present in the equalizer amplifier output, the 1C003
pin () is set low.
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1C402(1/2)

R413

1C003
Fig. 7

[Principle of Comparator Operation]
When the comparator is configured using an OP-

amp, its output voltage is determined in accordance
with the input conditions, as indicated in Table 2.

Principle of comparater Table 2
operation )
Input
V+ condition Vout
V- Vour V—>V+ | L (=Vcc)
Fig. 8 V—<V+ H (+ Vcc)

REC PAUSE (F) lamps

Deck mode | TAPE@D| REC@D)| Lamp
STOP L L OFF
PLAY H L D
REC PAUSE L H E, F
REC H H E

. Program Function indicator Circuit

When TUNER,AUX and TAPE PLAY indicator out-
puts are available while the PHONO indicator is wink-
ing (high mute signal),the signal is latched and in-
dicated by the indicator.Resetting is performed when
the PHONO indicator is OFF and mute is OFF.

In Fig.10 I1C006 (TC4076) functions in accordance
with the truth value table of Table 4. While CLEAR
pin@ is high or , in other words, when both 1C003
MUTE pin@9 and PHONO pin@2 are low, I1C006 out-
put pins @ ~@®) are set low and the program function
indicators go off.

In all other modes when the CLEAR pin @9 is low
(PHONO indicator is either lighted or winking) the
program function writing enable mode is established.
However, at all times except when the PHONO in-
dicator is winking, the function is selected im-
mediately and so there are no program function
operation and indication.

When the TUNER, AUX or TAPE PLAY signal
(signals which cause the function indicators to light)
is set high in this mode, the DATA signal (pins (4 ~
@2) is set high and the CLOCK pin () changes from
low to high (7). As a result, the DATA signal is ac-
cepted, itis output from output pins (®~(®)) and the
corresponding LED lights. If the programmed func-
tion signal is no longer available (CLOCK pin@): 1),

+B
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its data are latched and the mode is retained until the
next CLEAR signal or CLOCK signal is input. Fig. 11
is a timing chart. Since this circuit is an indicator cir-
cuit, the actual program function operation is con-
trolled by microcomputer 1C003.

1C003
(MUTE)

(PHONO) @2)

(AUX) GO

D013 R049

+14vV

RO50

15 CLEAR

RO56
Do Qo 3

D025
=

(TAPE)

R052
€009

D026
R R0O59
3 oo ed

(TUNER)

RO53| RO54
C010{ co11

HHHHHH

D015
)
10
L

g 3
Wt W W

1 Q1 4
._HCK (TUNER)
1

(REC) @ 015 zsite XS R D027
(TAPE) @1 % - 12l | loool | SN GD2
615 43 RN Q2 —=—w
N . oK (AUX) 7»
—Li )J - Sj:, CLOCK Program
— = ' 1006 function
Tcoos (TC4076) - dicators
Fig. 10

8. Meter Sensitivity Selector Circuit

This unit adopts a meter sensitivity selector circuit
whose sensitivity automatically changes when the
output increases. This circuit is featured in the power
level indicator.

The output signal from the power amplifier is rec-
tified and integrated and 1C702 performs a com-
parison operation to determine whether the signal
has exceeded the rating (reference value). If the
rating has not been exceeded, the signal enters pin
of IC701 as it is. If the rating has been exceeded,
output pin ) of IC702 is set high. As a result, the
MAX LED (red) lights while at the same time Q723 is

Table 4 Truth values (TC4076)

CLEAR®@H |CLOCK(®@|D(D0~D2)| Q(Q0~Q2)
H P X L
L L x Q*
L H % Q*
L L % Q*
L e H H
L _ L L

Q*: Previous mode is retained.
% : High or low status is irrelevant

Timing Chart
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H | |
II 1 l
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[ —
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|
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I
PHONO |

Fig. 11

turned on and the signal is attenuated by R736 and
752. Consequently, the meter’s input voltage drops,
the sensitivity decreases and the LED lighting posi-
tion changes from MAX to near MIN. The IC701
amplifier output pin {2 level enters pin (§) of 1C702
where detection is performed to see whether the
rating has been exceeded. Nothing changes if the
rating is exceeded but when the detected value is
less than the rating, output pin(?) of IC702 is set high,
this is entered into pin @3 of IC701 and all the meter’s
LEDs (green) light. (The MAX LED (red) does not
light in this case.)
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