Ordering number EN3679

Monolithic Linear IC

LA4583M

Compact Cassette Stereo Recording

and Playback System

OVERVIEW

The LA4583M is a complete recording and playback
system for compact cassette units, It incorporates micro-
phone and tuner preamplifiers, and power amplifiers for
both a low-impedance speaker and headphones. Mode
switching is completely electronic, which greatly
reduces switching noise.

The LA4583M features ALC circuiry to ensure
optimum recording levels and on-chip supplies for exter-
nal electret condenser microphones and bias oscillators,

The LA4583M operates from a 3 V supply and is
available in 44-pin QIPs,

FEATURES
* Electronically switched recording and playback
modes

* Automatic power and recording mute when switch-
ing modes

* 16 Q stereo headphone amplifier

* 4 Q mono speaker amplifier

*  Automatic level control in recording mode

»  Preamplifiers for external microphones and tuner

circuits
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Number Name Equivalent clrcuit Desoription
VCo
1 TUN VGG OUT 10K Tuner supply output. Quiput impedance is 20 kQ.
Nominal voltage is 25 V.
x 10kQ
GND
vee
S0k
2 TUN VGG CONT Tuner supply' control output. Output impedance is
14O 51 kQ. Nominal voltage is 24 V.
GND
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Number Name Equivalent circuit Description
vCe
F 3
3 ' 10k0 Mute time control input. Nominal voltage range is
MUTE TiME C by 02 to 0.85 V.
k3
GND
4 FILTER Voltage reference external filter capacitor. Nominal
vaoltage is 1.2 V.
vee
5 VCG/TAPE/TUNER wka L 2ko Tape/tuner mode select input. Nominal voltage is
CONT 11 to 3.0 V.
GND
vee
6 REC MONITOR ON 200 01 Recording monitor enable input. Input impedance is
OFF 110 k. Nominal voltage is 0 to 0.7 V.
GND
VCC VREF OUT
Eza K
x
" ) soka K0 Recording/playback/reverse-playback mode select.
7 REC/PLAY/REV CONT 2000 ’ Input impedance is 75 k<. Nominal voltage range is
20ka 0.1to 15 V.
T 50 k2
GND
8 Channel 1 headphone amplifier input. Input
POWER IN1 impedance is 50 kQ. Nominal voltage is 15 V.
9 POWER IN2 Channel 2 headphone amplifier input. Input

impedance is 50 kQ. Nominal voltage is 1.5 V.
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Number Nams Equivalent circuit Description
? —o VCe
10 VREF QUT }_ Voltage reference output. Nominal voltage is 1.5 V.
x H_
. GNOD
@ VCC
T Jy
1 SPKR DRIVE IN . Common amplifier input. Input impedance is 5 kQ.
Nominal voltage is 1.5 V.
T izoil&n VREF
_|SPKA DRIVE
GND
12 SPKR DRIVE vee Common amplifier cutput. Nominal voltage is 1.5 V.
T :l q[
20k " )
15 POWER OUT2 ) Channel 2 headphone amplifier output. Nominal
)T voltage is 1.5 V.
x
- GNO g .
17 POWER OUTH Channel 1 headphone amplifier output. Nominal
voltage is 1.5 V.
13 POWER GND Power amplifier ground
vee ) .
14 POWER NE2 Channel 2 headphone amplifier negative feedback
= input. Nominal voltage is 1.5 V.
- omnasam
200 )
x From
16 POWER NF1 varoola rssior Channel 1 headphone amplifier negative feedback
input. Nominal voltage is 1.5 V.
GND
18 Vvee 5 V supply
vee
19 REC NF2 Channel 2 recording preamplifier negative feedback
input. Nominal voltage is 1.5 V.
From
00 REC NF1 audo level Channel 1 recording preamplifier negative feedback

GND

input. Nominal voltage is 1.5 V.
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Numbsr Name Equivalent circuit Description
¢ VGG
L{B;L
1 External bias oscillator supply. Output impedance is
2 08 vee 5 20 k. Nominal voltage is 08 V.
JL K{
LU ’1
I ¢ GND
22 REC GND Recording amplifier ground
VCC
To
automatic
gain
Joonuol
AGC response control input. Nominal voltage range
2 AGC TiME is 035 to 0.75 V.
. ] GND
vee
50 N g .
24 REC OUTY ko Channel 1 recording amplifier output. Nominal
voltage is 1.5 V.
N ract
d
50 kD2
S0kQ
;1— VREF VREF ‘ - .
25 REC OUT2 % P‘ Sgﬁ;\ggl isz 1resco\r/qu amplifier output. Nominal
kQ ' :
' : © GND
Left-channel reverse playback preamplifier input.
2% PRE IN REV LCH —oVGC Nominal voltage is 15 V.
27 PRE IN REV RCH Right-channel reverse playback preamplifier input.
Nominal voltage is 1.5 V.
Left-channel normal playback preamplifier input.
28 PRE IN FWD RCH Nominal voltage is 1.5 V.
feedback
resistor
29. PRE IN FWD LCH GND Right-channel normal playback preamplitier input.
Nominal voltage is 15 V.
o PRE
30 PRE NE2 vee Channel 2 preamplifier negative feedback input.
+ Nominal voltage is 1.5 V.
31 PRE NF{ x §7 Channel 1 preamplifier negative feedback input.
PRE OUT| MIC OUT Nominal voltage is 1.5 V.
GND
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Number Name Equivalant circuit Description
PRE VCC
32 MIC IN1 Channel 1 microphona preamplifier input. lnput
. < impedance is 5 k2. Nominal voltage is 1.5 V.
500 0 ) ’
f SE— S5&0
a3 Channel 2 microphone preamplifier input. Input
MIG N2 VREF impedance is 5 k. Nominal voltage is 1.5 V.
GND
PRE VCC
34 MIC OUT2 PRE OUT ‘(I:gligmgl i52 F;cr\;;phone preamplifier output. Nominal
x {2; kQ 0 R
2000 PRE NF
270
35 MIC OUT{ x Channel 1 microphone preamplifier output. Nominal
voltage is 1.5 V.
QND
PRENF PRE VCC
36 PRE OUT1 Channel 1 playback preamplifier output. Nominal
200ka L voltage is 1.5 V.
200 0 lﬁ
p o
37 Channel 2 playback preamplifier output. Nominal
PRE 0UT2 T ,\1-‘ voltags is 1.5 V.
GND
VGC
38 MIC VCC f— External microphone supply. Output impedance is
37} 18 k2. Nominal voltage is 23 V.
2000
VREF
£ 1110
GND
LOGIC VCe vee
10KD! Electronic variable resistor (EVR) control voltage
39 EVR GCONT .2k0 input. Input impedance is 16 k. Nominal voltage is
—r? Oto 13V
15 kDD
NO
EVR CONT vee
G,ZKQ,F _H I__H -
40 LOGIC VCC toxat J Bias supply for internal logic circuits. Nominal

T 2000

30
J k2
:'0\#
a GND

voltage is 1.3 V.
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Numbar Name Equivalent circuit Description
)‘ VCC
45
kQ
FILTER Bias supply for preamplifiers. Output impedance is
ol PRE VGC 9.5 kQ. Nominal voltage is 2.5 V.
4kQ
GNOD
42 PRE GND Ground
VGG
Channel 1 tuner preamplifier input. Input impedance
43 TUNER INY i FRE oUT is 20 kQ. Nominal voltage is 1.5 V.
10kQ
10k 39k
x »
44 TUNER IN2 VREF :;L:ﬂ H Channel 2 tuner preamplifier input. Input impedance
ts 20 kQ. Nominal voltage is 1.5 V.
—0 GND
Note

Nominal voltages measured with Vec = 3 V.

SPECIFICATIONS
Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voitage Vee 45 v
Power dissipation Po 1 w
Operating temperature range Topr 20t 75 °C
Storage temperature range Tstg -40 to 125 G
Recommended Operating Condiltions
T, = 25°C

Parameter Symhol Rating ‘ Unit
Supply . voltage Voo 3 v
Supply voltage range Vee 1810 3.6 v

Electrilcal Characteristics

Vee =3V, T,=25°C,0dB =1V, f=1kHz R. = 10 kQ (preamplifiers), R, = 16 Q (headphone amplifiers),

RL = 4 Q {common ampiifier)

Rating
Paramater Symbal Condition Unit
min typ max
) Forward playback mode 14 22 40
Quiescent supply cursent leco mA
Recording mode 14 28 45
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Playback preampilifiers

Rating
Parameter Symbal Conditlon Unit
min typ max
Open-loop voltage gain VGHo 65 80 - dB
Closed-loop voltage gain VGy 36 38 40 dB
Total harmonic distortion THDy Vo = -5 dBV - 0.05 10 %
o Ry = 2.2 ke, -
Input conversion noise VN OIN AUDIO fiter 1 2 pv
Maximum output voltage Vou max THD = 5% 03 0.65 - v
Tuner preamplifiers
Rating ]
Parameter Symbol Conditian Unit
min typ max
Closed-loop voltage gain VGp -8 -4 -4 dB
Total harmonic distortion THDR Vo = -15 dBV - 0.1 10 %
Maximum output voltage Vor max THD = 5% 0.2 0.6 - v
» Re = 10 k _
Output noise voltage Vnor DIN AUDIO filter 10 30 v
Microphone recording clrcultry
Rating
Paramater Symbol Condition Unit
min typ max
Closed-loop voltage gain VGuma 7 80 83 dB
- . Vo =0775 V, -
Total harmonic distortion THDuR 035 = 036 = 18 nf 07 15 %
Maximum output voltage Vomr THD = 5%, AGC is OFF. 07 14 - v
: Rg = 2.2 ke, _
Output noise voltage VNOMR DIN AUDIO filter 15 30 mv
Channel balance CBwr -2 0 2 dB
RD = 22 kQ, -
Interchannel crosstalk CTwva 1 kHz TUNE filter 16 25 a8
Tuner recording clrcuitry
Rating
Parameter Symbal Condition Unit
min typ max
Closed-loop voltage gain VGra -10 dBV at tuner inputs 19 2 23 dB
o Vo = -6 dBV, _
Total harmonic distortion THDgr EVR is OFF. 0.15 1.0 %
Output voltage Vorp max THD = 5% 0.7 1.1 - v
Channel balance CBra -2 0 2 a8
Ry = 10 k@, _
Interchanne! crosstalk CTan 1 kHz TUNE filter 30 50 dB
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’ $
EVR and power amplifiers
Rating .
Parameter Symbol Condition Unit
min typ max
Closed-loop voltage gain VGe fe"s?s[‘:n 2t maximum 28 31 34 dB
Total harmonic distortion THDE Po = 10 mW 0.1 0.5 10 %
Maximum output power Po max THD = 10% 20 a3 - mw
Output naise voltage Vnore [E)Y,\T /I'\SU[?IFOF‘ﬁIter - 170 500 ny
Maximum EVR attenuation OATT EVEHZisT?J';\::é filter 50 70 - db
EVR input impedance Riev 35 50 65 kQ
Preampliflers and power amplifiers
Rating .
Parameter Symbol Condition Unit
min typ max
Channel balance CBr -2 0 2 ds
Interchannel crosstalk CTy AT R 30 38 - ¢8
Crosstalk between forward and . - ds
reverse playback preamplifiers CThm 1 kHz TUNE fitter 30 65
Crosstalk between playback and - _
tuner inputs CThR 1 kHz TUNE filter 50 70 d8
Crosstalk between recording :
> " Recording mode
amplifier outputs and microphone CTwprn - 50 il - d8
inputs 1 kHz TUNE filter
Automatic gain control
Rating .
Paramstar Symbol Condition Unit
min typ max
AGC response AGCw iﬁ’g‘ aatcg‘ggg’&m 5% 35 42 - d8
Channel balance AGGac -2 0 2 dB
Minimum activation level AGGins -30 =27 -24 dBy
Common ampllifier
, fating
Parameter Symbol Condition Unit
min typ max
Closed-loop voltage gain VGpwh Rxp = 5 kO 9 1 13 dB
Total harmonic distortion THDpwa Pa = 50 mW - 0.6 1.0 %
Output noise voltage Vorwa ngR ;usmié)nfilter - 15 50 ny
Maximum output power Porwn THD = 10% 75 120 - mwW
Microphone supply voltage Vvee IL= 2 mA 2.0 23 25 v
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“
Rating
Parameter Symbol Gondition Unit
min typ max
= A, external
Tuner supply vollage Vice :'fansiitt)ormis' Zes}\e1178. 20 25 27 v
Oscillator supply voltage Vosccs iL= 15 mA 0.65 0.85 1.0 v
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. . #
Typical Performance Characteristics
Power disslpation vs, ambient temperature Qulescent current vs. amblent temperature
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Total harmonic distortion and output voltags
vs. Input voltage (1)
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Output DC offsat vs. amblent temperature (3)
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Crosstalk with microphone and recording EVR attenuation vs. potentlometer rotation
ampliflers vs. frequency
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Crosstalk between channels vs. frequency (1)

Crossiak (dB)

8

Crosstalk betwaen channels vs. frequency (2)

Crogstak {dB}

]

-20

~20

Playback luner

Moasured botween
MIC OUT1 ang MIC OUT2
Vp v -0 dBm

A e 10k
Ry » 10kA

23 57100 23 B 71k

23 6710k 23 57100k

Input frequency {Kz

i’ll)él:lh ll;l’!l'

Measured beiween
PAE OUT1 and PRE OUT2

Vps-200Bm
AL =50k
fig = 10 k0

23 57100

23 671

23 57 1% 23 &

Inpul frequency (Hz)

Common amplifier

Open-loop voltage gain vs. frequency

Open-loop gein (B}

§0

-]

¥

“
470 uF t‘n
20kn

Rg= 6000

.

Speaker power amplife!

Q
23 BTI0D 2

FALY

23 BT 10k 23 67100k

“lnpu requency (Hx)

Closed-loop voltage galn vs. frequency (1)

2]
Gpeaker power ampiner g
0 e ]
. ol
16 Y T
Vo »-1008m
2 Y
. Co=d70uF
R, =
N g=8000 Voo 30V
Rg=6000
L 1L
4 // Lﬂ 1.6x0 -
Y / - 20.6 XL
AT R
57100 23 671k 23 67 10k 2 3 7 100K
npwd frequency {H2)

Qutput nolse voltage vs. supply voltage%(1)

Oupun noise voltage uv)

Output

Quiput noise voltage (uV)

10

]
Plawad(l tuner MIG ouT
7 Rg=10kn
[ RAT
DIN
k)
H
e
0 1 2 3 4 8 6

Supply vellage (V)

nolsa voltage vs. supply voltage (2)
10 T T
Playback kuner PRE OUT
7 Rga 10kt __|
AL 2 60 kit
§ FLAT
DIN
J
2
1.0
] 1 2 3 4 13 €
Supply volaga (V)

Closed-loop voltage gain vs. frequency (2)

Closed loop faln (cB)

T T LIRS
Speaker power ampllfer.

/|

Vo= -10d8m
RLsd}
Coud70pF 1
Veca 30V
Ag=B00R |
ANF e 6.1 KQ

[
223 67100 23 571k

input bequency (HI)

23 B7 10k 223

il

100k

Closed-loop voltage galn vs. frequency (3)

Closrd-loop gatn {6B)

TITT T T 17T T !
Spedkat power ampliter k’cc - 3.6 v
Vo= =10d8m
16 R a4l =
Ryg w 6.1kQ
12 -
LV
P
* 7

—
23 87100 23 §7%«

noul trequancy (Hz)

23 6710k 23 87100k

No. 3679—15/32



LA4583M

Total harmonlic distortion vs. output power
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Headphone amplifiers
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Total harmonic distortion and output voltage
vs. Input voltage (3)
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Output power vs. Input voltage Output power vs. supply voltage
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Amplitier DC offset vs. amblent temperature (1)
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Total harmonic distortion and output voltage
vs. Input voltage (2)
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Microphone amplifiers, AGC and recording amplifiers
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Output voiltage vs. amblent temperature
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Veer, preamplifler and logic reference voltages
vs. amblent temperature (3)
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Tuner supply voltage vs. supply voltage
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FUNCTIONAL DESCRIPTION
Recording Preampliflers

The recording preamplifiers are coupled to an automatic
gain control (AGC) circuit, which keeps the recording
signal amplitude relatively constant for large variations
in input amplitude. The AGC response time is set by a
capacitor connected to AGC TIME. The gain and fre-
quency tesponses of the recording preamplifiers are
adjustable using the feedback networks connected to
REC NF1 and REC NF2. The amplified recording sig-
nals are output on REC OUTI1 and REC OUT2.

Microphone preamplifiers

MIC IN1 and MIC IN2 are the microphone preamplifier
inputs. The gain and frequency responses are adjustable
using the feedback networks connected to PRE NF1 and
PRE NE2. The amplified microphone signals are output
on MIC OUT1 and MIC OUT2 and are used as a signal
source for the recording preamplifiers.’

Tuner preamplifiers

TUNER IN1 and TUNER IN2 are the tuner preamplifier
inputs. The buffered and amplified signals are output on
MIC OUT1 and MIC OUT2 and are used as a signal
source for the recording preamplifiers.

Playback Preamplifiers

PRE IN FWD L CH and PRE IN FWD R CH are the
forward playback head preamplifier inputs, and PRE IN
REV L CH and PRE IN REV R CH, the reverse
playback head preamplifier inputs. The gain and fre-
quency responses are adjustable using the feedback net-
works connected to PRE NF1 and PRE NF2. The
amplified playback signals are output on PRE OUT1
and PRE OUT2,

4

Blas osclllator supply veltage vs. supply voltage

Osdtalor supply vollage (V)

/

1 P

vd

) 1 2 a 4 3 []
Supply vollage {V)

Power Ampliflers

Output level control

Audio signals are attenuated using an electronic variable
resistor (EVR) before being amplified. The level of this
attenuation is controlled by the voltage on EVR CONT.
An input voltage range of 0 to 1.3 V corresponds to the
attenuation range from maximum to minimum attenua-
tion, respectively.

Headphone and speaker amplifiers

The power amplifier section comprises three separate
amplification channels—two for driving stereo head-
phones and one common amplifier for driving a low-
impedance speaker. Signals are input to the headphone
amplifiers on POWER IN1 and POWER IN2 and output
on POWER QUT1 and POWER OQUT2. The gain and
frequency responses of the headphone amplifiers are
adjustable using the feedback networks connected to
POWER NF1 and POWER NF2. POWER NF1 and
POWER NF2 should be connected to VREF through
coupling capacitors. The two headphone outputs should
be mixed together, then input on SPKR DRIVE IN. The
resulting amplified mono signal is output on SPKR
DRIVE.

Reference Voltages

Power amplifier reference voltage

The reference voltage at VREF is biased to 0.5Vee and
can be used as a virtual earth because the output imped-
ancc is lcss than 1 Q.

The capacitor on FILTER is used to reduce ripple on the
reference voltage. A value between 22 and 33 pF is
recommended. Larger values increase the power supply
startup time. Smailer values can cause an unacceptable
amount of ripple.
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External microphone supply

The reference voltage at MIC VCC is biased to 0.75Vec
and is used to power external electret condenser micro-
phones.

vee

MIC VCC
=23V
(Vgg=3.0V)
o——t— VREF OUT
(#0.5 Vo)

fskn

GND

Figure 1. Microphone supply

Blas oscilliator supply

The reference voltage at OSC VCC is biased to
{(Vec — 2) V and is used to power an external recording
bias .oscillator,

vee

10k
=10V

10kQ

OSC VCC
081 1.0Vat

Voo =30V
REG GND v———j

Figure 2. Oscillator supply

Operating Mode Inputs
© Tapeftuner/standby modes

VCC/TAPE/TUNER controls the primary operating
mode of the LA4583M. When VCC/TAPE/TUNER is
connected directly to VCC, the tuner circuits are
selected and the tuner supply voltage is output on TUN
VCC OUT. TUN VCC CONT can also be used with an
external transistor, such as an 2SA608, to supply other
circuits while in tuner mode. When VCC/TAPE/TUNER
is connected to VCC through an 82 kQ resistor, the tape
circuits are selected. When this pin is left unconnected,
the device goes into standby mode.

Microphone recording monltor

REC MONITOR ON OFF enables and disables moni-
toring of the microphone signal during recording. When
REC MONITOR ON OFF is connected to ground, the
signal being recorded is sent to the headphone outputs.

Preamplifier reference

The reference voltage at PRE VCC is biased to 0.42Vcc
and is used to power the internal playback, microphone
and tuner preamplifiers.

2s5var O D vee
Voe =30V
45
$kQ
FILTER
H 1.2V at
Vog =30V
Feka
GND

Figure 3. Preamplifier reference

Playback direction and recording control

When REC/PLAY/REV CONT is left unconnected, for-
ward playback is selected. When REC/PLAY/REV is
connected to ground through a 20 k€ resistor, reverse
playback is selected. When REC/PLAY/REV is con-
nected to VREF, recording mode is selected,
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Mute

Muting is activated when the operating mode is
changed, greatly reducing mode switching noise. Muting
is released after a delay determined by the capacitor on
MUTE TIME C. The delay is approximately 0.4 s with
a 4.7 uF capacitor. The voltage change on this pin and
the resulting mute duration is shown in figure 4.

DESIGN INFORMATION

Voltage Galn in Different Modes

Playback preamplifiers and power amplifiers

Proamplfier Electronlcally varlable resistor Power ampllfier

38 0B T 3 dB 1

Figure 5. Preamplifier gain

The preamplifier voltage gain can be adjusted using a
resistor on the negative feedback inputs. The voltage
gain should be kept above 25 dB, otherwise spurious
oscillation can occur. The power amplifier gain is fixed
at 31 dB. Reducing the power amplifier load to 32 Q
increases the gain by approximately 1 dB.

Common power amplitier

Speaker powsr amplitier

SPKR
I DAIVE
SPKR 20kn
DRIVE “
IN

Ry
—{—we—0 IN

Figure 6. Power amplifier gain

Muts switching

O:::IL/\/J—

Figure 4. Mute timing

Oepth of mute

Voltage gain calculation

The gain of the common power amplifier can be varied
by altering the feedback resistor Riv as shown in the
following equation. Ry can be set to o if a low output
impedance is required. '

VG = 20 x logiol(20 k&) / Rpy)

Microphone and recording amplifiers

Microphone amplifier Automatic gain control  Recording ampitfier

%sml\ @ l> 'Mi

Figure 7. Microphone amplifier gain

The input impedance of the microphone amplifier is
5 k. As the feedback resistor is 27 kQ, care should be
taken to limit the gain when using electret condenser
microphones,
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Voltage galn calculation

Microphone ampiRler - automatic galn control gecording ampiter
MIC IN - 10 k2

27kn Eﬂ s0ka
MIC OUT REC NF

REC OUT
PRE NF R17 51 kR Recording!
Electronically ¢ Playback
ret 220 variable resisior [ ko hess
R113430Q
= =L
]
Figure 8. Microphone amplifier
Microphone amplifier gain
VGOmMr = 20 x log1o((27 k€2) / R22)
The microphone amplifier gain should be above 25 dB,
Recording amplifier gain
VGrr = 20 x log1o((51 k<) / R11)
Tuner and recording amplifiers
Turer preamplifiet 2 Tyner amplifier 2 _ .
TUNEA Recarding amplifier
Recording/
Playback
PRE OUT head

Figure 9. Tuner amplifier

The total gain of the tuner preamplifier and recording
amplifier can be calculated as follows,

VGTR = (20 x logio({51 kQ) / R11) — 14 dB
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APPLICATION NOTES
Typical Application
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Figure 10. Typical application
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Description of external components

Microphone preamplifiers

MIC VCC supplies power to an external electret con-
denser microphone through a current limiting resistor
and a decoupling capacitor, C38. A value between 1 and
3.3 uF should be chosen. R33 and C43 couple the audio
signal to the MIC IN inputs and should be selected
according to the microphone used. R31 and R32 are
included as static discharge protection for the preampli-
fier inputs, A value between 510 and 1 kQ should be
used, R22, R23, C32 and C33 are placed in the negative
feedback path of the microphone and playback pream-
plifiers to create a low-frequency cutoff of 40 Hz.
Values should be chosen from those in the following
1able.

R22, R23 €32, €33
100 Q 33 uF
200 @ 22 uF
300 10 pF
400 47 uf

C35 and C36 are highpass filter capacitors which, in
conjunction with the internal 27 kQ2 feedback resistors,
remove noise from the microphone inputs. A value
between 2.2 and 4.7 puF should be used. R22 and R23
set the gain of the microphone and playback preamplifi-
ers. A value between 100 and 390 Q should be used.
R26 and R27 are used to connect the microphone out-
puts to the power amplifier inputs for record mode
montitoring, A value of 15 kQ is recommended.

Playback preamplifiers

C28 to C31 are the playback head highpass filter capaci-
tors and should be selected to suit the head used. Values
between 330 and 2200 pF are recommended. C36 and
C37 are the equalization curve setting capacitors, A
value should be selected to suit the manufacturer’s
specifications. '

Recording amplifiets

R11, R12, R16 and R17 set the recording amplifier
voltage gain. Values of 420 Q for R11 and R12, and 51
kQ for R16 and R17 are recommended. C23 and C24
are placed in parallel with R16 and R17 to reduce
ringing on the recording amplifier outputs. A value
between 30 and 50 pF should be used. C17 and C18 are
negative feedback capacitors and should be connected so
that the positive poles are connected to pins 19 and 20.
A value of 47 pF is recommended. C26 and C27
perform highpass filtering on the outputs and should be
selected to suit the manufacturers specifications. R20
and R21 represent the load on the outputs. A value of
10 k2 is recommended.

The AGC circuit coupled to the recording amplifier has
a response that is dependent on the values of R19 and
C25. R19 sets the attack time and C25 sets the recovery
time. A value between 300 kQ and 2 MQ should be
used for R19, and 22 to 47 puF, for C25.

Power ampilifiers

C4 and C5 couple the preamplifier outputs to the power
amplifier inputs. Connect the positive poles towards the
preamplifier inputs and select a value between 0.1 and
1 uF. R3, R4, C6 and C7 form highpass filters for audio
signals entering the power amplifiers. A value between
0 and 3 kQ should be used for R3 and R4, and 560 to
2200 pF, for C6 and C7. C14 and C15 are the negative
feedback capacitors for the headphone amplifiers.
Connect the positive poles toward the outputs and
choose a value between 10 and 22 pF. The low-
frequency cutoff is approximately 36 Hz with 22 pF
capacitors. On the output of each channel is an RC
network designed to suppress unwanted oscillation. A
value between 1.5 and 3.0 k2 should be chosen for
resistors RS to R7. The corresponding capacitors, C10 to
C12, should be 0.1 uF ceramic capacitors.

The two output channels of the headphone amplifiers are
combined and input on SPKR DRIVE IN, the input to
the common power amplifier. The recommended circuit
is shown in figure 11, Resistor values should be selected
from the following equations.

Power amplifier 1

Vi \ Vor

Power amplifier 2

Common power amplifier Rg

Figure 11. Speaker drive circuit

Note
R8 =1 to 2 kQ
R9 and RI0 = 20 kQ

V, = 31 dB x ((40 kQ) / R9) x V;

If R9 = R10 and R9 > > R8§, then

V, = (Vo1 / R10 + Vo2 / R9) x (20 kQ)
It Vg = Vg = Vo °, then
Vi=Va=V,

Vo = Vo * (2R9) x (20 k)

=V, ’ ((40 k) / R9)
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The output of the common amplifier is used to drive a
low-impedance speaker through a coupling capacitor,
C13. A value between 220 and 470 pF should be
selected, however, a 470 UF capacitor is recommended
if high output is required.

Tuner preampliflers

C41 and C42 are coupling capacitors for the TUN IN1
and TUN IN2 inputs. A value between 0.01 and 0.1 pF
should be used.

Mode selection and switching

R2 is used with VCC/TAPE/TUNER CONT. This tris-
tate input requires a resistor connected to VCC to acti-
vate the tape circuits. A value between 70 and 90 kQ
can be chosen, however, 82 k is the recommended
value.

R18 is used with REC/PLAY/REV CONT. This tristate
input requires a resistor connected to ground to select
reverse playback. A value between 15 and 24 kQ can be
chosen, however, 20 kQ is the recommended value.

Rl is the tuner power supply startup resistor. If not
present, tuner power supply operation is not guaranteed.
A value between 50 and 100 kQ should be used.

The capacitor on MUTE TIME C, C2, determines the
mute time. A value of 4.7 uF will result in a mute time
of approximately 0.4 s,

External blas osclliater ¢lrcult

The values of all components related to the external bias
oscillator circuit, R13 to R15 and C19 to C22, should be
selected according to the manufacturers specifications.

Electronic varlable resistor (EVR)

R28 sets the minimum output signal level. A value of
15 kQ is recommended. R29 sets the maximum output
signal level for which a value of 5.6 kQ is recommend-
ed. R30 has been added to protect the EVR input from
damage due to static discharge.

Supply and raference voltages

C1 is the wner power supply decoupling capacitor. A
value between 1 and 10 uF should be used. C3 is the
ripple filter capacitor for the reference voltage for which
a value of 22 yF is recommended. C8 is the reference
bias decoupling capacitor for which a value of 220 pF is
recommended. C16 decouples the LA4583M supply.
Again, a value of 220 pF is recommended.

C39 is both the logic supply decoupling capacitor and
oscillation suppressor for which a value between
0.01 and 0.1 pF should be used. C40 decouples the
preamplifier bias supply for which a value beiween
4,7 and 10 pF should be selected.

third parties.

M No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the faifure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall;

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC CO. LTD, its affilates, subsidiaries and distributors or any of

- their officers and employees fointly or severally,

M Information (including circuit diagrams and circuit parameters) hersin is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of mtellectual property rights or other rights of
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