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SANYO

SANYO Semiconductors

DATA SHEET

Monolithic Linear IC

— Compact Cassette Ster
LA4583M 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 circuitry 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 i
available in 44-pin QIPs,

FEATURES

* Electonically switched recording and
modes

* Automatic power and recording mute
ing modes

* 16 Q stereo headphone amplifi

*+ 4 Q mono speaker amplifier

*  Automatic level control in recording

«  Preamplifiers for external n
circuits

* 3 V supply

44-pin QIP

Recording

Pin Assignment

AEC GND
056 VGG
REC NF1

REC NF2
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POWER OLT1
POWER NF1
POWER OUT2
POWER NF2
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LA4583M

BLOCK DIAGRAM

PIN DESCRIPTION
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Number

REC/PLAY/REY CONT

power amplifier

POWER INt .—1

POWER OUT1

POWER NF1
200 0
— POWER OUT2
POWER NF2

2000

POWER GND

SPKA DRIVE

Description

Vee
Tuner supply output. Output impedance is 20 ke
Nominal voltage is 25 V.
10 ki)
GND
vee
50 k2
TUN __ Tuner supply control oulput. Output impedance is
VGG CONT 1ha 51 kQ. Nominal voltage is 2.4 V.
GND
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LA4583M

OFF

Number Nama Equivalent circuit Description
VGG
r 3

‘ 10k voltage range is
3 MUTE TIME ¢ sa] 02 to 0.85
4 FILTER Iter capacitor. Nominal
5 VCC/TAPE/TUNER uner mode select input. Nominat voltage is

CONT 0 3.0V

6 REC MONITOR ON Recording monitor enable input. Input impedance is

110 k2. Nominal voltage is 0 to 0.7 V.

¥CC VREF QUT

E 20 kG2

} 20k

20k

S0 kQ
GND

Recording/playback/reverse-playback mode select.
Input impedance is 75 k€. Nominal voltage range is
0110 15 V.

POWER IN2

Channel 1 headphone amplifier input. Input
impedance is 50 k. Nominal voltage is 1.5 V.

Channel 2 headphone amplifier input. Input
impedance is 50 kQ. Nominal voltage is 1.5 V.

No. 3679—3/32



LA4583M

Number Name Equivalent circuit Description
VCC
ax
10 VREF OUT
F 3
*
1 SPKR DRIVE IN o put impedance is 5 k.
Sk
* $20m0
. |SPXR DRIVE
12 SPKR DRIVE Common’ amplifier output. Nominal voltage is 1.5 V.
15 POWER OUT? hannel 2 headphone amplifier output. Nominal
1 voltage is 1.5 V.
17 POWER OUT1 Channel 1 headphone amplifier output. Nominal

POWER GND

voltage is 1.5 V.

Power amplifier ground

electronically <
vasiable resistor

GND

Channel 2 headphone amplifier negative feadback
input. Nominal voltage is 1.5 V.

Channel 1 headphone amplifier negative feedback
input. Nominal voltage is 1.5 V.

5 V supply

From
audio level
cantrol

GND

Channel 2 recording preamplifier negative feedback
input. Nominal voltage is 1.5 V.

Channel 1 recording preamplifier negative feedback
input. Nominal voltage is 1.5 V.
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LA4583M

Number Name Equivalent circukt Dascriptian
oo

10k f
21 0S¢ Ve tput impedance is

10k0E

o—tf—i E,‘
22 REC GND

F 3
2000 . "
23 AGC TIME ol input. Nominal voltage range
24 REC QUT1 Channel 1 recording amplifier output. Nominal
voltage is 1.5 V

25 REC OUTZ Channel 2 recording amplifier output. Nominal

voltage is 1.5 V.

teadback
reslstor

Left-channel reverse playback preamplifier input.
Nominal voltage is 15 V.

Right-channel reverse playback preamplifier input.
Nominal voltage is 1.5 V.

Left-channel normal playback preamplifier input.
Nominal voltage is 1.5 V.

GND

Right-channel normal playback preamplitier input.
Nominal voltage is 15 V.

o PRE
vee
200
o 27 k0
PRE OUT| MIC QUT
GND

Channel 2 preamplifier negative feedback input.
Nominal voltage is 1.5 V,

Channel 1 preamplifier negative feedback input.
Nominal voltage is 1.5 V.
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LA4583M

MIC vCC

Number Name Equivalent circuit Dascription
39 MIC IN1 phannel 1 microphone prgampliﬁer ingut. Input
: impedance is 5 kx.“Nominal voltage is 1.5 V.
33 MIC IN2
PRE VCG
34 MIC CUT2 FRE OUT
x 200 kO
2009 PRE NF
27TKQ
35 MIC OUTH * rie preamplitier output. Nominal
PRE NF . .
26 PRE OUTH el playback preamplifier output. Nominai
200ka | voitage is 1.5 V.
37 PRE OUT? Channel 2 playback preamplifier output. Nominal

voltage is 1.3 V.

External microphone supply. Output impedance is
18 k£2. Nominal voltage is 2.3 V.

Electronic variable resistor (EVR) control voltage
input. Input impedance is 16 kQ. Nominal voltage is
Oto 1.3V

Bias supply for internal logic circuits. Nominal
voltage is 1.3 V.
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LA4583M

Equivalent circuit

Numbaer Name Description
LL VCC
45
ki
o FILTER Bias supply for utput impedance is
ol PRE VCC 9.5 kQ. Nominal
4 K$
GND
42 PRE GND
VGG
43 TUNER IN{ PRE OUT
F Y g
10kQ
10k0
x
10 kfd
44 TUNER IN2 VREF OUT
Note

Nominal voltages measured with Vec = 3 V.

SPECIFICATIONS

Absolute Maximum Ratings

Parameter Rating Unit
Supply voltage 45 v
Power dissipation . i w
Operating temperature range =20t 75 °C
Storage temperature range 40 to 125 oG
Symhal Rating Unit
Voo 3 v
Voo 1810 38 Vv
Ve amplifiers),
Ru
Rating
Symbhal Condition Unit
min typ max
) Forward playback mode 14 22 40
Quiescent supply current leco mA
Recording mode 14 28 45
No. 3879—7/32



LA4583M

Playback preamplifiers

Rating
Parameter Symbal Condition Unit
min typ max
Open-loop voltage gain VGio 65
Closed-loop voltage gain VGH
Total harmonic distortion THDy Vo = -5 dBV
. . Hg = 22 kD,
Input conversion noise Vi DIN AUDIO filter
Maximum output voltage Voy max THD = 5%
Tuner preamplifiers
Parameter Symbol Conditian Unit
Closed-loop voltage gain VGg dB
Total harmonic distortion THDR Vo = —15 dBY %
Maximum output voltage Vor max v
Qutput noise voltage Vior pv
Microphone recording circultry
Rating
Parametoer Symbol Unit
min typ ‘ max
Closed-loop voltage gain 77 80 83 dé
Total harmonic distortion - 07 15 %
Maximum output voltage 07 11 - v
Output noise voltage - 15 30 my
Channel balance -2 0 2 dB
Interchannel crosstalk 1 kHz TUNE filter 16 25 - dB
Rating
Condition Untt
min typ max
VGgy -10 dBY at tuner inputs 19 | 23 dB
Vo = -6 dBY, _

) THD## EVR is OFF. 015 10 %
Output voltage Vorr max THD = 5% 0.7 1.1 - v
Channel balance CBra -2 0 2 dB

Ry = 10 kQ, a
Interchannel crosstalk CTag 1 kHz TUNE filtsr 30 50 dB
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LA4583M

: %
EVR and power amplifiers
Rating .
Parameter Symbol Condition - Unit
min
Closed-loop voltage gain VGe Irgevs?stlasnca; maximum 28
Total harmonic distortion THDg Po = 10 mW
Maximum output power Po max THD = 10%
Output naise voltage VNoRe [E)YS ASUI?II(:JF'ﬁIter
Maxinﬁum EVR attenuation OATT EVEHZ'ST%?E filter
EVR input impedance Riey ke
Preamplifiers and power amplifiers
Parameter Symbal Unit
max
Channel halance CBr 2 da
Interchannel crosstalk CTr = dB
Crosstalk between forward and - dg
reverse playback preamplifiers
Crosstalk between playback and 70 - dB
tuner inputs
Crosstalk between recording
amplifier outputs and microphone 50 70 - dB
inputs
Automatic gain control
Rating ]
Parameter - Unit
min typ max
AGC response kk aicg‘gggﬂTlo 5% a5 42 - dB
Channel balance -2 0 2 dB
Minimum activatig -30 -27 —24 dBv
fating
Condition Un#t
min typ max
Rxa = 5 kQ 9 1 13 dB
Po = 50 mW - 06 1.0 %
Output noise voltage Viopwr gm ;USDI'E)QiiIter - 15 50 ny
Maximum output powar Porwr THD = 10% 75 120 - mwW
Microphone supply voltage Ve IL=2 mA 20 2.3 25 v
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LA4583M

*
Rating
Parameter Symbhol Condition Unit
min typ max
21 |
Oscillator supply voltage Voseoo IL = 15 mA

Measurement Circuit

Automatic
gain control
A
\ 51ka
10 pF
I
v
430 O
10 uF 51 kQd
4300 -0/.
KB ._I
+ £1.1 kY
o 1 220 uF
| =078V, Power ;"r_r
: el S 0.75Vee ampiifiar 1 .
10 ki ‘%
20
31 dB 0.1 uF:
Electronically 1t . J;
varadie Power 20083 22 uF
s042vgg| resistor mplfier 2
+ + b
_ _ —
31dB
1 20
* 163 16¢ 01
fIf Coemmon 403 o KF
power amplifier 200 & 22 uF
*
Control | Ej’
-~ Ké 3/
20 ke -
=0.8Vee - '
'} 1
F‘“—I I
24 |
0.1 !
uF 1 !
| L CIE | LS i | )
1uF | !
nERCEE R R ) ! i
r sika g "
hd FUUF gl R aropry| | .
1
! I
& 220 pF KE 1/3 :
r Forward j———-—-—-
KS o
f Rado Ke Xa i" B
25A608
- Record Reverse
K2 &
—.\.Tape
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LA4583M

Typlcal Performance Characterlstics

Power disslpation vs. amblent temperature

1200

g

2
g

]
=]

Maximum aliowed power diasipation (M)
@
8

g

-20

L] 20 40 60 8o 100

Amblent temperaiure ("

<€)

Qulescent current vs. supply voltage

40

T

T |
Vie OV locom MIC - REC., /’ ] Record
T I~ ]
lgcor TUN .+ REC \/ |
30 y
< o Play
E e e J .
F//; :dcmp\ 3. PWR
20 — + t
g o ™ igcopr TUN < PWR

1 2 3 4 5
Supply vollaga (V)

Playback preamplifiers

Closed-loop and open-loop gain

100

Playvack preampliler

V3o
L

" Closadoop gain (dB)

Vpa-30dBm
Veg =30V
A =50 WO{EVA V)
Cyp = 100F

30

\___ Rye = 100 0
|

Mdf || [220a
L

F

1k a

20
23

Input krecquancy (He)

|
67100 23 871k 3 5710k 23 57 100m

Qulescent current vs. amblent temperature

Quiescen cutrerl (mA)

Clened loop galn (08)

50

40

Lot
S

r
<

% =30V

Iosed-loop galn vs. supply voltage

T T
Playback praampliner |

e

1 2

3
Supply vollage (V)

*

T

fa1kHz

AL =50kA

Vo =~30 8B _|
6 [
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LA4583M

£

Total harmonic distortion and output voltage Output nolse voltage vs. source resistance
vs. Input voltage (1)
h Playback preamplifisr BiNAUDIO
2 ! [ : A, = 60 kO]
2 Playbach pr YTy 2 .
10 7 1= 1wz — 1000
I ; —T1 A =town |7
£ P EVR=0 &
CF 3 = Pgeiton ]2 £
2 e 12 £
5 Yo
' wo.ﬂ'
E 5 = ! T
]
3 : — \\ 7o 3 g
2 L \ ’ 2
e ~ t 10
14 <17 ?
5 ~ 6
2 3
i -70 -80 250 =40 0?

Inpul vollage (4Bm)

Total harmonic distortion and output voltage - supply voltage

vs, Input voltage (2)

Aga 22k
2 r AL = 60 kn—
Playback preamplifer] 2
10 4
] Vegadov
7 =11
5 2 =1 KMz i
£ 3 L mesox
5 2 EVAz0 ]
| Vo Fyr= 2200
1.0
8 3 7 v
[
E 3 e THD
a 2
e \\
o ~.
4 N
3 e [ 2 3 « G 8
2 = Supply voltage (v}
80 70 260 =50 T

Input vollage (dBm)

utput DC otfset vs. amblent tamperature (1)

20 T T
4 ! ; PREQUT 1, 2 Vgge 18V
Ry = 80 W) {EVAIN) Va0V
Ta1hhg
12— 1.6
2 EVR =0 £
& A= 1000 2
~ 10— 8
5- g 1z
0.8 g
i
b
5 06 E 0.8
3 £
3 04 on
0z
[
0 -+ -2 [ 20 40 80 80 100

Ambolen! lemperalure {"C)

Output DC offset va. ambient temperature (2)

) T 20 T
Playback proampiner PRE OUT 1,2 Veg=18V
Va0V
16
/ £
» 5
ld 2 12
§ /%HD ai% §
E - // g o8
E
2 o4
7 £
04
02 /
0 [}
) 1 2 3 ) [ [ T o 20 40 80 20 100
Bupply voltags (V) Amblsnt temperaiue ("G}

No. 3679—12/32



LA4583M

5‘
Output DC oftsat vs, ambient temperature (3) Output DC offset vs, amblent temperature {4)
* PREUT 1,2 Vea 230V ¥ erEduTr. 2 :ﬁzisv
VulV 24 i _
S 16 s
% g 2.0
g 12 g
: i
g os B2
i £,
[
04
04
@ °
=40 =20 0 20 a0 &0 ] 100

Amelant temperaiure {"C)

Preamplifiers, EVR and power amplifiers

Closed-loop gain vs. frequancy ‘and roverse channels

Preampllier, sleciranically RI [ T T 1 l|]I_ H
vadable resisior ard L = 16 £} {power ampflier) T T
L pawer amplifer Vg =-6Bm
A =140
a0 L
i V1 \\ OIN AUDIO)
0 \
5. (-5 dBm} L I_
_? &0 FLAT
E 50 g
o [y
\\
hd = (aoéﬁl
“"‘-n
N
2
M 2365 100236 W 23 5 10k2
Inpul I H 10
npul requency (H: 73 57100 23 67K S 710023 57100k

npul frequency (Hz)

Total playback gain vs. amble

100 T T Crosstalk with tuner Inputs vs. frequency
Prurnpliller. elecironically vard abl
resislor and headphone power '
8 Proamplier, doctronicaly viriabie LA
E wr:l:l?n‘"\p?.l vﬂr::;rl\l'lsplilmlolunerlnd :0"::;’"
powor amplilier ¢ St
o
&
1 ” ™ DIN AUDID
i g
3 { o
% ]
60
40
23 B7W 23 BTk 23 ix 2 3

Inpul trequency {Hx)

T TTh 11
jer, eleclironically varable
and power amplifier

LAT

23 BTW0 23 671k 23 57 10h 23 57100k
Irpul irequency (HE)
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LA4583M

Crosstalk with microphone and recording EVR attenuation vs. potentlometer rotation
amplifiers vs. frequency

1 [reampiner, decironically vanable
resislor and powar ampilfer
B0
IIIIIII_LhI L
Preamplitiar, eloctrenically varigl VYo = - 5dBm
resisior and pewer ampiifier ls v, 20V
micraghene and record circule G @
10
OIN AUDIO
E ©
-]
ol rolallon
23 BT7TW00 23 7% 23 5710k 2 23

Inpui Irsquency (Hz)

Tuner preamplifiers

Closed-loop galn vs. frequency

'runér,':r-'wpﬂher [T fl [ ] |
Vog z3.0V
. PL= 10k (MIEOUT)
CL = 60k (PRE OUT} T 1
5208 ILI (PRE O
) Vo=10dBm  PREOUT ™
E -0
3 | |
|
3 Vo=0dBm  MICOUT
B
]
o
-30
M7 ETwe 23 £ 238

Frequarncy (He}

Total harmonic distortic
vs, [nput voltage

Maximum output voltage vs. supply voltage

0.4 T T
Playback unes edhHz
3 Ay o 1040t
2
100 s 03
’ f
F 6
; 2 E /4’
. g 2 g 0.2 THD-S/ I
1.0 1
E 7 ; E /ﬁﬂ%
3 i o1
10 /
4
; ° 5 [}
3 ° [ 2 2 4
2
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Crosstalk between channels vs. fraquency (1)

Crossiak (B)

8

Crosstalk between channels vs. frequency {2)

Crogstak {dB)

5

=20

Playbach uner

Msagured botween
MIC OUT1 ana MIC OUTZ
Vg = =20 dBm

A = 10kA
Ay v 10KA

[~

23 57100 23 BTk
Input frequency { Kz}

80

&

]

-20

23 5719k 2 3 5 TI100k

'Phﬁx'h \uner

Measured belween
PRE OUT1 and PRE QUT2

Vo= -20dBm
AL =80u0

R 2 10k

23 &§T100 23 57w

Inpul [requency (Hz)

Common amplifier

Open-loop voltage gain vs. freq

23 &7

T
18k0

—

Vo= -10¢Bm
LYY
Cg= A0 uF
Voo 30V
Ry =600 02

118361

]

T

AT 1]

| I

B 7100 23 671k

23 671023 57100k

Ingd frequency {Ha)

Output nolse voltage vs. supply voltage "(1}

Ouput noisc voltage (pY)

Closed loop gain {dB)

o

|
Playback 1uner
7 Ag=10ka
5 FLAT

b T T T
Speaker powar ampiifer,

o
23 BT 23 571k

MiC 'OUT

DIN

ly voltage (2)

T
PRE OUT
Rga 10k |
Ry 2 60 kit
FLAT
DIN
1 2 3 4 5 [
Supply vollaga (V)

/|

Vo= -10dBm |
LTEY ¥

Coe 470 PF
Veg=3.0V

Ag = 6000
PNF o 6.1 KO

23 B7 10k 23 57100k

Input requancy (Hz)

Closed-loop voltage galn vs. frequency {3)

Closrd-lonp gein (08)

20

1%

~

-

-4
23 57100 23 §7 K

TITT T T 1 T
Spedakal power Ampilder

Vec-3dv'

Vo = =10 0Bm

R a4fl
Reg =B.1kA

23 6TI0h 23 87100k

ol frequancy (Hz)
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Total harmonic distortion vs. output power Output Impedance vs. frequency

5
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E : /[
g
10
[ 7 /
] P
3 o s -
22 3 8§ 710 2 3 & T 100 2 6 7 1004
Ouipul power (mw)
Output nolse voltage vs. supply voltage (1)

100 T
Speaker power ampil'ler
7
FLA I
B g
s
E) Rg= Infny (vaa0qB)
g- 2 R=40 a
: |
1 J
5 OIN
10 /
T
B
[} 1 3 4 B
Supply vollage (v} 5 7 100 FE) 5 7 1000 2
Irpwd vohage (mV)
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M futkiz |
) 3 1 fip =20l g [
H 2 =
¥ £ A
i e 7
E E 5 /4
3 A
: 7
10 /
7
&
3
) 1 2 ) ] 5 6

Supply vollage (V)

fa1kHE
v = 2500mv
Rge 1700 |

1] 2 3 B 7 10k 2 3 & 7 100m 2z 2

Nogallve leedback resistance ((t)

No. 3679—16/32



LA4583M

Headphone ampllifiers

Closed-loop voltage gain vs. frequency (1)

L) ¥ T 1 T1 TT T T
Hnr;;hnm power amplifer Vo= - 20dBm
A =180
© EVRA {max) -4
ec s 13V
! A0V, 45V
1
?7* 1av[ 1
i 20 * 60 ]
1
10 -
o | | N
23 FW00 23 571k 23 BT 10k 23 57100k

Inpud frequency (Hr)

Closad-loop voltage gain vs. frequency (2)

50 T T 11 T T
HIIJ-M‘IJMDGWQI ampl!nol Vo=~ 208
[ A =180
40 EVA(maxy
g
i 2 Cnp = 22 F,
B‘ 4.7k //’
E 20 <
3 //
1%
]
23 57100 2 &7k 23 67T 10k

Inpul trequency (HE)

Closed-loop voltage galn vs. frequency (

50

T TT T
Headphons powse ampliber

3 5 TIQ 22 5 7T 10 2 2 § 7100
CUtpUl power (MW)

Total harmonlc distortion vs. output power (2)

Tatal harnonic disiorion ()

Tolal hanonic dsiarian (%)

[vee=3ov

1 T—T
W pawer amplifer=

F=1kHz

op!

]

Headphana power ampiilisr
a
P 2
/ 1909
Z . <
] . £
I 2 .g
THD /
+- 0%
7
Z s &
]
2
19
2 7
T 56 T = 20 i
Inpul vohage (dBm)

Total harmonic distortion and output voltage
vs. Input voltage (2)

& T
. mre Headphone power amplifar s
2}-PAL=180 e 2
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0 —— .1,'”“
T |
M B 5
E
a / I A o
] f 2
2 vy ‘mu/
1.0 10
e . e I 7 3
; pZd Vi 5
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2 // 2
o1 0
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Total harmonle distortlon and
vs. Input veltage (3)

output voltage

100 r—p—T—— T 1008
Headphona power amplifer T
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o
L
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E 2 P// 2
5
§ 10 P / 1005
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§ 2 2
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vs. Input voltage (4)
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100
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THDI
P
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5 710
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Crosstalk between channels vs. froquem:-.y

€0

a0

30

Crosstalk (df)

&

T TTT
Vg = -5dBm
RL=320
FRg= 00
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T
A =180
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24

Lnd
o

L

o
-

o
Y

Heariphone power ampllkes outpul vollage (V)
®

2 ] 4 5 L]
Supply voliage (V]

utput voltage vs. amblent temperature (1)
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Output power vs. Input voltage Qutput power vs. supply voltage
T 1
:_Hanﬁp!ml'wwu‘rlrr;’ah‘ﬁ._‘lnb A Hnmhcinapowerammlﬂer
3R -1&n e w: [ tHD- 10%
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Headphone and common ampilitier

DC offset between headphone outputs vs. amblent
temperature {1)
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temperature (4)
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Amplifier DC offset vs. amblent temperature (1)
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Playback amplifiers, EVR and power amplifiers
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Microphone amplifiers, AGC and recording amplifiers
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Output voltage vs. amblent temperature
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Vrer, preampllifier and logic reference voltagas Preamplifler and loglc reference voltages
vs. amblent temperature (3) vs. supply voltage
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Tuner supply voltage vs. supply voltage

.

AT

Turer supply volage (V)

Bupply voltage (V)

FUNCTIONAL DESCRIPTION
Recording Preampiliflers

The recording preamplifiers are coupled to an automatic
gain control (AGC) circuit, which keeps the recording
signal amplitude relatively constant for large variation
in input amplitude. The AGC response time is set b
capacitor connected to AGC TIME. The gain and
quency responses of the recording preamplifi
adjustable using the feedback networks conm
REC NF1 and REC NF2. The amplified r
nals are output on REC OUTI and RE

Microphone preamplifiers

MIC IN1 and MIC IN2 are the
inputs. The gain and frequency
using the feedback networks
PRE NF2. The amplified
on MIC QUT! and MIC

¢amplifier inputs, and PRE IN
IN REV R CH, the reverse
playback head p lifier 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 QUTI
and PRE OUT2.

I3

Blas osclliator supply voltage vs. supply voltage

&

Cscilaor supply vollage (v)

ated using an electronic variable
eing amplified. The level of this
ed by the voltage on EVR CONT.
range of 0 to 1.3 V corresponds to the
from maximum to minimum attenua-

) ower amplifier section comprises three separate

plification channels—two for driving stereo head-
hones 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 OUTI1 and POWER QUT2. 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 0.5V¢e 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. Smaller values can cause an unacceptable
amount of ripple.
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External microphone supply Preamplifier reference

The reference voltage at MIC VCC is biased to 0.75Vec The reference voltage at PRE VCC is biased to 0.42V¢e
and is used to power external electret condenser micro-

phones. and is used to power the internal playback, microphone

and tuner preamplifiers.

o VCC
MIC VCC
=23V
(Voo =2.0V)
o——{ VREF QUT
(#0.5 Vo)

GND

Figure 1. Microphone supply

Blas osclilator supply

The reference voltage at OSC VCC is biased to

(Ve — 2) V and is used to power an external recording
bias -oscillator,

Playback directlon 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&2 resistor, reverse
playback is selected. When REC/PLAY/REV is con-
nected to VREF, recording mode is selected.

82 kQ resistor, the tape
s pin is left unconnected,
mode.

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.
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M
ute Mute switching

Muting is activated when the operating mode is o5y ——L Depth of mute
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 voliage 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

implifier can be varied
Proampilfier Electronlcally varlable resistor Power ampllfier

| ist as shown in the
* ‘ set 1o <= if a low output
’ ‘ l/ 16 ﬂl . .

Figure 5. Preamplifier gain

The preamplifier voltage gain can be adjusted us
resistor on the negative feedback inputs. Th
gain should be kept above 25 dB, otherwi

Y

Figure 7. Microphone amplifier gain

The input impedance of the microphone amplifier is
5 kQ. 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 amplifler g iomatic galr control Bacording ampliler

MIC IN > 1O KG
5k
27 k0
50 kQ

MIC OUT REC NF REC OUT

PRE NF Elactronically R17 51 k02 -
A2 2200 variable resistor okt

: A11$450 0

Figure 8. Microphone amplifie
Microphone amplifier gain
VGMr = 20 x logio((27 k) / R22)
The microphone amplifier gain should be above 25 dB.
Recording amplifier gain
VGrr = 20 x logio((51 kQ) / R11)

Tuner and recording amplifiers

Tuner preamplifier 2 Tyner amplifie
TUNER

Recording/
W= Playback
head

The total gain of the tune;
amplifier can be calculat

VGTR = (20 % logio((S
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- APPLICATION NOTES

Typlcal 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
table.

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

C35 and C36 are highpass filter capacitors w
conjunction with the internal 27 kQ feedback r
remove noise from the microphone inputs, A
between 2.2 and 4.7 puF should be used. R:
set the gain of the microphone and playb
ers. A value between 100 and 390
R26 and R27 are used to connect th
puts to the power amplifier in
monitoring. A value of 15 kQ

Playback preampliflers

C28 10 C31 are the playb
tors and should be selects

negative feedback capacitors and should be connecied so
oles are connected to pins 19 and 20.
A value of 47 YF 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 k€ is recommended.

. time. A value between 300

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 C235 sets the recovery
k nd 2 MQ should be

used for R19, and 22 to

Power amplifiers

nd R4, and 560 to
5 are the negative

\ward the outputs and
and 22 pF. The low-
ximately 36 Hz with 22 pF
f each channel is an RC
ppress unwanted oscillation. A
3.0 kQ should be chosen for
. The corresponding capacitors, C10 to
.1 WUF ceramic capacitors.

Common powar amplifier Rg A10

G13

_|

| 20k Vo
=

Figure 11. Speaker drive circuit

Note
R8 =110 2 kQ
R9 and R10 = 20 kQ

V, = 31 dB x ({40 kQ) / R9) x V;
If R = R10 and R9 > > RS, then

V, @ (Vg / RIO + Voz / R9) x (20 k)
If Voy = Vg = V, *, then
Vi=Va=V,

Vo =V, ' (2/R9) x (20 k)

=V, * ((40 kQ) / 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 MF should be
selected, however, a 470 uF capacitor is recommended
if high output is required.

Tuner preamplifiers

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 selec
reverse playback. A value between 15 and 24 kQ can
chosen, however, 20 kQ is the recommended val

The capacitor on MUTE TIME C, C2, def

External bias osclliator circult

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,

ot for which a value of 220 F is
decouples the LA4583M supply.
0 pF is recommended.

wppressor  for which a value between
WF should be used. C40 decouples the

] bias supply for which a value between
#10 uF should be selected,

mute time. A value of 4.7 UF will res
of approximately 0.4 s.
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