Ordering number EN3679

Monolithic Linear IC

LA4583M

Compact Cassette Stereo Recording
and Playback System

OVERVIEW Pin Assignment
The LA4583M is a complete recording and playback exa
system for compact cassette units. It incorporates micro- agas
phone and tuner preamplifiers, and power amplifiers for S58 gg2 E‘né“ T
both a low-impedance speaker and headphones. Mode Betic: ;f@ 58
o n e . . . GEELYEEFYD
switching is completely electronic, which greatly
reduces switching noise.
The LA4583M features ALC circuiry to ensure Moot E EEEEE?
optimum recording levels and on-chip supplies for exter- PAE QU2 > RECNF?
nal electret condenser microphones and bias oscillators. Buiied LAdSEIM = rowenoumt
LOGIC VCC — :gm&:gﬂm
The LA4583M operates from a 3 V supply and is PhE ov £ FoweRNR
available in 44-pin QIPs. TRER INg = SR DANE
1
FEATURES ”HHHH“U“J””E
| . . BEgEREEEEas
* Electronically switched recording and playback §§ EEEE 5%%5
modes Es 5 g bz £
* Automatic power and recording mute when switch- 2 §§
ing modes H
+ 16 Q stereo headphone amplifier
* 4 Q mono speaker amplifier
*  Automatic level control in recording mode PACKAGE DIMENSIONS
* Preamplifiers for external microphones and tuner
circuits Unit: mm
* 3V supply
. 44-pin QIP 3148-QtP44MA
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LA4583M
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Number Name Equivalent circuit Description
Vee
1 TUN VGC OUT 10k Tuner supply output. Output impedance is 20 k2.
Nominal voltage is 25 V.
x 10 k)
GND
vee
50 ke
9 TUN VCC CONT _ Tuner supply' control oulput. Output impedance is
1ha 51 kQ. Nominal voltage is 2.4 V.
GND
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LA4583M

Number Name Equivalent circult Description

° VGG
x
3 ‘ . MUTE TIME © 10 myJ Mute time control input. Nominal voltage range is

2000 0.2 to 0.85 V.
=
GND

Voltage reference external filter capacitor. Nominal

4 FILTER voltage is 1.2 V.
VCC
5 VCC/TAPE/TUNER 20ka | #ka Tapeftuner mode select input. Nominal voltage is
CONT 11t 3.0 V.,
GND

vee

6 REC MONITOR ON 200 0t Recording monitor enable input. Input impedance is
OFF 110 k2. Nominal voltage is 0 to 0.7 V.

GND ‘

E 20k0
x

soka  §20kn Recording/playback/reverse-playback mode select.

7 | REC/PLAY/REV CONT 200 0 ' Input impedance is 75 k2. Nominal voltage range is
| oxa 0.1 o 15 V.

T S0k
GND

VCC VREF OUT

Channel 1 headphone amplifier input. Input

8
POWER IN1 impedance is 50 kQ. Nominal voltage is 1.5 V.

Channel 2 headphone amplifier input. Input

9
POWER IN2 impedance is 50 kQ. Nominal voltage is 1.5 V.
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Number Name Equivalent circuil Description
? vee
10 VREF OUT }_ Voltage reference output. Nominal voltage is 1.5 V.
= H‘
. © GND
o VCC
T Jy
11 SPKR DRIVE iN R Common amplifier input. Input impedance is 5 k.
Nominal voltage is 15 V.
x izorﬂ:ﬂ P‘ VREF
. |§PXR 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
- GND g .
17 POWER OUT{ Channel 1 headphone amplifier output. Nominal
voltage is 1.5 V.
13 POWER GND Power amplifier ground
e ) .
14 POWER NF? Channel 2 headphone amplifier negative feedback
= input. Nominal voltage is 1.5 V.
Oty
200 0
= From
16 POWER NF1 Ve Tositor Channel 1 headphone amplifier negative feedback
input. Nominal voltage is 1.5 V. :
GND
18 VCe 5 V supply
VGG - .
19 REC NF2 Channel 2 recording preamplifier negative feedback
s input. Nominal voltage is 1.5 V.
O —i
2.5%0)
F{om
20 REC NF1 dugia leval Channel 1 recording preamplifier negative feedback

GND

input. Nominal voltage is 1.5 V.
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Number

Name Equivalent circuit Description
¢ VGG
10k
21 0SC Vee | External bias oscillator supply. Output impadance is
10kns 20 k2. Nominal voltage is 0.8 V.
o—tf—i '}
I 4 GND
22 REC GND Recording amplifier ground
VoG
To
automnatic
gain
x Joontrol
2000 . . .
23 AGC response control input. Nominal voltage range
AGC TIME is 035 to 0.75 V.
x
: ] GND
vee
24 REC OUT1 b Channel.1 recording amplifier output. Nominal
* }_ voltage is 1.5 V.
N ract
V
50 k(
S0k
= }- VREF VREF ' - .
75 REG OUT2 50 Sglgnel_z {esco\r,dlng amplifier output. Nominal
Py ge is 15 V.
' < GND
% P Left-channel reverse playback preamplifier input.
RE IN REV LOH L —oVeC Nominal voltaga is 15 V.
27 PRE IN REV RCH Right-channel reverse playback preamplifier input.
Nominal voltage is 1.5 V.
Lo
2000 -
o8 PRE IN FWD RCH Left-channel normal playback preamplifier input.
- = To Nominal voltage is 1.5 V.
feedback
reslstor . N K
29. PRE IN FWD LCH aND Right-channel normal playback preamplifier input.
Nominal voltage is 1.5 V.
s PRE
a0 PRE NE2 vee Channel 2 preamplifier negative feedback input.
1 Nominal voltage is 1.5 V.
2000 l)
200 27kn .
3 PRE NF{ kn Channel 1 preamplifier negative teedback input.
PRE OUT| MIC QUT Nominal voltage is 15 V.
GND
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Number Name Equivalant circuit Dascription
a2 MIC IN1 Channel 1 microphone preamplifier input. Input
. impedance is 5 k2. Nominal voltage is 1.5 V.
a3 MIC IN2 phannel 2 micmphone pre_zamplifier input. Input
impedance is 5 k2. Nominal voltage is 1.5 V.
PRE VGG
14 MIC QUT2 PRE OUT Channel 2 microphone preamplifier output. Nominal
voltage is 1.5 V.
200 ko
2°°“ PFIE NF
27 kO
35 MIC OuT1 * Ghannel.1 microphone preamplifier oulput. Nominal
voltage is 1.5 V.
PAE NF PRE VCC
36 PRE OUTH Channel‘1 playback preamplifier output. Nominai
200 k0 voltage is 1.5 V.
F 3
2000 lﬁ
p o
37 PRE OU Channel 2 playback preamplifier output. Nominal
T2 T ‘;1—' voitage is 1.5 V.
GND
VCC
38 MIC VCC f— External micrpphone supply. Output impedance is
6ka 2000 18 k£2. Nominal voltage is 2.3 V.
VREF
E11ka
GND
LOGIC VGC
Electronic variable resistor (EVR) control voltage
39 EVR GONT input. Input impedance is 16 k. Nominal voltage is
Oto 1.3V
40 LOGIC VCC 10k0 I l) \I Bias supply for internal logic circuits. Nominal
" 200 0 voltage is 1.3 V.
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Numbaer Nams Equivalent circuit Description
L; VGG
4.5
ke ) 4 )
FILTER Bias supply for preamplifiers. Output impedance is
“t PRE VCC 9.5 kQ. Nominal vollage is 2.5 V.
4 K$
GND
42 PRE GND Ground
VCC
Channe! 1 tuner preamplifier input. Input impedance
4 TUNER Nt x FREOUT is 20 k2. Nominal voltage is 1.5 V.
10kQ
10k0 33K0
X %
44 TUNER IN2 VREF :;L:ﬂ ﬁ Channel 2 tuner preamplifier input. Input impedance
is 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 voltage Voo 45 v
Power dissipation . Po i w
Operating temperature range Topr =20 to 75 °g
Storage temperature range Tatg 40 to 125 oG
Recommended Operating Conditions
T, = 25 °C

Parameter Symbol Rating ' Unit
Supply . voltage Voo 3 v
Supply voltage range Vee 18 to 36 v

Electrical Characteristics

Vee=3V, T.=25'C,0dB =1V, {f=1KkHz R = 10 kQ (preamplifiers), Ry = 16 Q (headphone amplifiers),

R =4 Q (common amplifier)

Rating
Parametor Symbal Condition Unit
min typ max
) Forward playback mode 14 22 40
Quiescent supply current leco mA
Recording mode 14 28 45
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LA4583M

Playback preamplifiers

1 kHz TUNE filter

Rating
Parameter Symbal Contitlon Unit
min typ max
Open-loop voltage gain YGro 65 80 - db
Closed-loop voltage gain VGH 36 38 40 dB
Total harmenic distortion THDy Vo = =5 dBv - 0.05 1.0 %
. ) Ry = 2.2 kR, -
Input conversion noise Vi DIN AUDIO fiter 1 2 B
Maximum output voltage Vou max THD = 5% 03 065 - v
Tuner preamplifiers
Rating ]
Parameter Symbol Conditian Unit
min vp max
Closed-loop voltage gain VGp -B -6 -4 dB
Total harmonic distortion THDR Vo = —15 dBv - 0.1 1.0 %
Maximum output veltage Vo max THD = 5% 0.2 06 - v
: Rg = 10 ke, _
Qutput noise voltage Vior DIN AUDIO filter 10 30 pv
Microphone recording circultry
Rating
Paramater Symbal Condition Unit
min typ max
Closed-loop voltage gain VGuma 77 80 83 dB
- . Vo = 0775 V, _
Total harmonic distortion THDwR 035 = €36 = 18 nF 07 15 %
Maximam output voltage Vomr THD = 5%, AGC is OFF. 07 1.1 - v
: R = 2.2 ko, _
Output noise voltage Viomn DIN AUDIO filter 15 30 my
Channel balance CBwr -2 0 i dB
Rn = 22 kQ, -
Interchannel crosstalk CTwn 1°kHz TUNE Hiter 16 25 dB
Tuner recording clrcuitry
Rating
Parameter Symbal Condition Unit
min typ max
Closed-loop voltage gain VGra -10 dBY at tuner inputs 19 21 23 dB
. Vo = -6 davy, _
Total harmonic distortion THDgR EVR is OFF. 0.15 1.0 %
Outpul voltage Vorr max THD = 5% 0.7 1.1 - v
Channal balance CBra -2 0 2 dB
Interchannel crosstalk CTan Fo = 10 k. 30 50 - dB
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: E
EVR and power amplifiers
Rating .
Parameter Symbol Condition Unit
min typ max
Closed-loo : EVR is at maximum dB
-loop veltage gain VG resistance 28 ) 34
Total harmonic distortion THDg Po = 10 mwW 0.1 0.5 1.0 %
Maximum output power Po max THD = 10% 20 33 - mW
Output naise voltage Vone v o iter - 170 500 W
Maximum EVR attenuation OATT EVI?HziST?JII:\II:Ié filter 50 70 - db
EVR input impedance Riev 35 50 65 kQ
Preamplifiers and power amplifiers
Rating .
Paramater Symbal Condition Unit
min typ max
Channel balance CBr -2 0 2 dB
Interchannel crosstalk CTr ?uk;zzfzu&(?'ﬁlter a0 38 - dB
Crosstalk between forward and - - d
reverse playback preamplifiers CTun 1 kHz TUNE fitter 30 65 B
Crosstalk between playback and : -
tuner inputs CTia 1 kHz TUNE filter 50 70 dB
Crosstalk between recording :
o " Recording mode
amplifier outputs and microphane CTwrH ol 50 70 - dB
inputs 1 kHz TUNE filter
Automatic gain control
Rating .
Parametar Symbol Condition Unit
min typ max
AGG response AGCw .T,Lo[r)" aicg‘ggg’ﬂTto 5% 35 42 - dB
Channel balance AGCaic -2 0 2 dB
Minimum activation level AGCiys -30 =27 24 dBv
Common amplifier
, Rating
Parameter Symbol Condition Unit
min typ max
Closed-loop voltage gain VGpwa R = 5 k2 9 11 13 dB
Total harmonic distortion THDpwe Po = 50 mW - 056 1.0 %
Quiput noise voltage Viopwr gm ;USDI'((JinIter - 15 50 uv
Maximum output powar Porwr THD = 10% 75 120 - mwW
Microphone supply voltage Vmee IL=2 mA 20 23 25 v
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4
Rating
Parameter Symbhol Condition Unit
min typ max
IL = 30 mA, external v
r Dt 20 25 27
Tuner supply voltage Viee transistor is 2541178,
Oscillator supply voltage Vaseco iL = 15 mA 0.65 085 1.0 v
Measurement Circuit
Fre I
oy K\
[22ka]lz2ka
0.01 uF T 1OHF TIOUF 10 4F 10 pF Eloka $10%q Bt
LonF TV 200 F2200 §22ka Fozka Feova fozko § I
— ] T4 7pF ma e §1MA T3 o,
Bnfl L miggt—t 1 + +
1 R T I I T . I . | ] i o g
\m;\““ j I ki §51ka
1uF 1 L
t:+ m 27m - -
[N W MIC1 27 k2
1 uF\ ]
e : LL | Detactor
N WDE—I I __| Automatic
gain control 1
o K13 5 200 kO '_ b00 K ”
REv! ' JEvt Automatic
] N N {1 gain contrai 2
£
102+ £1160) TuN2[+-<BUF1 | Tun2 * ] 220 pF
¢ r; /’I" * Powsr ;
ﬂ;; =0.78Vee =14 dB 0dB 14 o 0dB amplifiar 1 ! X
3 - Pl
10ka | 20%
— 31 dB v O3 .uF;
lecronical I
fuF e ! Power 20013 22yF
» =042vgg| resistor molilier 2
10k * * Hm
o0 &Y I &
WF . — z at1dp | s0
i 15 01
Lstav Looe rIr Comman -t 8 KF
10 kG ,_L [ 1 power ampifier 2008 22 uF
10 k3
e
™ I | o= |7 F 3 | e e
1uF =04Vee ot 20 m. 2 ,...,l
(E 7y 1 =06Vcc 27— |
ha 'H_I < !
2a I
01 |
WF e
Ul I& B Ll_l o] [t LN |l|1| 14F | !
: = K3 J1OFE 1 ] 3 - !
FATURL Z20RL ovn | A sika | |
- FI1UF 1pF aouri| ! :
: I
+2220 pF._] KE 172 .
”r Forward /———-—-—-
KS
10pF Koo KA * 20kn j'.m
Elf S 254608 Rado Rocord v
Kz
2040
r _.\.Tape
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Typlcal Performance Characterlstics
Power disslpation vs. amblent temperature
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Playback preamplifiers
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£

Total harmonic distortion and output voltage Output nolse voltage vs. source resistance
vs. Input voltage (1)
10 blagback preampgiifisr DiNAUDIO
3 T I 3 7 Ry 60 W=
2 Playbach pr Yoo30v 2 s
10 7 Iz Wiz = 1000
I A0 7 g,
2 A EVR- 0 & &
i = Periton ]? £
[~ 12 E T 2
5 Yo 1 i L
a1 s loo.g' i P
; L | L 100 =]
e S | & g
§ : -7 ~— 'THD 3 , L]
- L~ \ ’ 2 -
04 ~ 1 1 5
4 S 17 7
5 o & a
3 3 5 T 100 3 B 7 W 2 3 & T 1m 2
Ly 70 F) 50 a0 g Signal sourca resistance (1}

Inpul volage (dBm)

Total harmonic distortion and output voltage Output noisa voltage vs. supply voltage

vs, Input voltage (2)

1000 r T Y
Playback preamplifier RAgo22kR
2 Y 7 Ry = 60 k—
Playback preamplifer] 2
1% I v 7] *
7 — cc=30V  fyna & FLAT
[ I=1 KMz -7 3 4
P 2l paso s 8 /
E 2 EVR=0 da § £ 2
3 Yo Rue=2200 2 E
1.0 'g
¢ 7 — Vd |oo§' 3
3 7 100
E 3 / THY £ E 3 . oN
3oz 3 3 7
e o \,_ ? 3
N \\ ;o
] \ 3 3
3 e s 0 ' 2 3 « G 8
~
2 Bupply voltage (V}
a0 =70 -B0 -50 40 -0 20

Input voltags (dAm}

Output DC offset vs. amblent temperature (1)
Maximum output voltage vs. supply voltage (1)

20
14 T T T T s PHEéUTLZ Vr.clﬂ-ﬂ\’
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12|12 1hH 16
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0 40 20 [ 20 40 B0 80 100
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14 . 20
THO = 1%, 6% Playback proampiter PRE GUT 1.2 Vg 18V
AL =80 kA Va0V
12 o e ‘
v 221 16
% 10 —Hm 8 7/ %
EY) ™ ;A 8 12
THD 2 1%
go.s Z / g ]
& os
LW |/// E
o /1/ 04
0 0
0 1 2 k] 4 5 L] -0 -20 L] 20 40 %0 80 "wo
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13

Output DC oftsat vs, ambient temperature (3) Output DC offset vs, ambient temperature (4)
* pREDUT 1,2 :f';:.ov :: PREOUT1.2 :ff;:'”_
< 186 = i
%_- g 20
g 2 % 10
E os y 12
i ta
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04
04
040 -20 0 20 L] €0 [ 100 0—40 -20 o Fo A0 80 [T] 100
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Preamplifiers, EVR and power amplifiers

Closed-loop gain vs. frequancy Crosstalk betwean forward and reverse channels
vs. frequency
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- 60
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G ™
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3 2
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Crosstalk with microphone and recording EVR attenuation vs. potentlometer rotation
amplifiers vs. frequency
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FFTT 11T TT0 [ - —
Proampiter. iy wiske Vg a- 5dBm R= "ﬁ/; 7:——/—' =]
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60
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Crosstalk between channels vs. fraquency (1)

Crossiak (B)
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Total harmonic distortion vs. output power
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Closed-loop voltage gain vs. frequency (1)
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Total harmonle distortion and output voltage
vs. Input veltage (3)
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Output power vs. Input voltage QOutput power vs. supply voltage
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Playback amplifiers, EVR and power amplifiers
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Tota!l harmonic distortion and output voltage
vs. Input voltage (2)
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Microphone amplifiers, AGC and recording amplifiers ‘
Total harmonlic distortion and ALC output voltage Total harmonic distortion and ALC output voltage

vs. Input voltage {1) vs. Input voltage (2)
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Output voltage vs. amblent temperature

0
Tuner ana laoordr'\g lmpllrle'n Yeo® 30y
T=%%kHz
=2 v, = -25 ¢bm—|
S -
g -8 - <
g REC OUTZ
-8 REC OUT1{
=10
=12
—40 -0 Q 20 40 1) .1} 100

Amblent ismperatute (*C)

Recording amplifier

DC offset vs. amblent tamperature

as
RECGUT 1.2 Vep =80V

a2 v.=ov __ |

2.0

Preampliier oulpui DC oftsel (V)
=

40 ~20 o 20 &0 60 8O 100
Ambtent lemperalure {*C)

Reference voltages

Vier, preamplifier and logle reference voltages
vs. amblent temperature (1)

20 T
Vo= 16V
£ V=0V
§ e
] ] PRE VCC
---.‘_‘—.-"‘“--— 1
2 [ ——— *l’
H Loaic iec
¥
5
. —
'§, 68
o E VREF
3
E 04
[
—~0 20 [] E) 40 80 80 100

Amblant wrperatrs ('C)

]
Crosstalk between channels vs. fraquency

T T T T T T T T T T .17

Ay 210k Tunet ard recording ampHfecs.
A = 10KkO
80
Ve 30V
DIN AUDIO
50 | Measured batwaen
= wner inpuis
g
*
e [~y FLAT|
; <
0
20
°
23 57100 22 1k 3 BT k23 57100k

npul requency {Hz)

Vaer, preamplifier and logic reterence voltages
vs. amblent temperature (2}

20 T
Veg= 18V
E ¥ 0V
6 PRE YCC
— - e T PR S
\I-
P
1 LOAIC VOC
g * -‘.."""--
E VAEF
g, 0.8
)
=
E 04
]
- -2 [) 20 +0 50 80 100

Amplen IBmperaiure ('C)

No. 3679—24/32



LA4583M

Vrer, preampllifier and logic reference voltagas Preamplifler and logic reference voltages
vs. amblent temperature (3) vs. supply voltage
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Tuner supply voltage vs. supply voltage
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Supply 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 variations
in input amplitude. The AGC response time is set by a
capacitor connected to AGC TIME, The gain and fre-
quency responses 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 OUT1 and REC OUT2.

Microphonhe preamplifiers

MIC IN1 and MIC IN2 are the microphone preamplifier
inputs. The gain and frequency responses are adjustable
using the feedback networks connected tp PRE NF1 and
PRE NF2. 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 NF!1 and PRE NF2. The
amplified playback signals are output on PRE OUTI
and PRE OUT2,

I3

Blas osclliator supply voltage vs. supply voltage
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Power Amplifiers

Output level control

Audio signals are attenuated using an electronic variable
resistor (EVR} before being amplified. The level of this
attenuation is conirolled 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 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.

Reterence 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

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

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,

vee

10kQ2
=10V

10kQ

o OSCVCC
08t 1.0Vat

I: Voo =30V
REC GND

Figure 2. Oscillator supply

Operating Mode Inputs
' Tapeftunerlstandby 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 mer 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 monitor

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 0.42V¢c
and is used to power the interna! playback, microphone
and tuner preamplifiers.

VGC
25Vat L

Voo =30V

FILTEAR
1.2Vat
Vog =30V

$4xn

GND

Figure 3. Preamplifier reference

Playback direction and recording control

When REC/FLAY/REV CONT is left unconnected, for-
ward playback is selected. When REC/PLAY/REYV 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

Proampilfier Electronlcally varlable resistor Power ampllfier

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 amplifier

Speakar powsr amplitier

SPKR
I DRIVE
SPKR 20 k0
DRIVE A
IN
Ay
——wr—o N

Figure 6. Power amplifier gain

Mute switching
Depth of mute

T
T

Figure 4. Mute timing

Voltage galn calculation

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

VG = 20 x logio((20 k) / Rpy)
Microphone and recording amplifiers

Microphone amplifier Automatic gain control  Recording amplitier

I~ [1] S~
% | \]{l L~ i
5ki ‘ Wk
Figure 7. Microphone amplifier gain

39 dB
41dB + {AGC offy

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 gain control Racording amplitiar

MIC IN h 10 k2
5k 27kn
50 k&
MIC OUT REC NF REC CUT
PRE NF R17 51k Rlecarding/
El icall M
| va?ic;ttrn?en fe:xigi r Playback
R2% 2200 I 10k head
] R11 %4300
Figure 8. Microphone amplifier
Microphone amplifier gain
VGMmr = 20 x logiof(27 k€O / R22)
The microphone amplifier gain should be above 25 dB.
Recording amplifier gain
VGrr = 20 x logio((51 k) / R11)
Tuner and recording amplifiers
Tuner preamplifier 2 Tuner amplifier 2 ] .
TUNER 10k Recarding amplifier
Recording/
w—s- Playback
PRE OUT head

Figure 9. Tuner amplifier

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

VGIR = (20 x logio((51 k) 7/ R11) — 14 dB
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_ APPLICATION NOTES
Typlcal Application
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Description of external components

Microphone preamplifiers

MIC VCC supplies power (0 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 Ha.
Values should be chosen from those in the following
table.

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

C35 and C36 are highpass filter capacitors which, in
conjunction with the internal 27 kQ feedback resistors,
remove noise from the microphone inputs. A value
between 2.2 and 4.7 uF 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
monitoring. A value of 15 kQ is recommended,

Playback preampliflers

C28 10 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. '

Hacofdlng ampliflers

R11, R12, R16 and R17 set the recording amplifier
voltage gain. Values of 420  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 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 kQ 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 pF, for C25.

Power amplifiers

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 kQ 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 amplifiets 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.

Powar amplifier 1

Viy \ Yor

Powar amplifier 2

Common powsr amplifier kg

EIp

Figure 11. Speaker drive circuit

Note
RE=11t0 2 kQ
R9 and RI10 = 20 k)

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

V, = (Vg1 / RI0 + Vo3 / R9) x (20 k)
If Vo = Voz = Vo ', then
Vi=Vp=V;

Vo = Vo * (WR9) x (20 k)

= V, 7 ((40 k) 7 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 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 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.

Electronic varlable resistor (EVR)

R28 sets the minimum output signal level, A value of
15 k€2 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 reference voltages

C1 is the tuner power supply decoupling capacitor. A
value between 1 and 10 uF shouid be used. C3 is the
ripple filter capacitor for the reference voltage for which
a value of 22 uF 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 between
4.7 and 10 pF should be selected.

third parties.

B 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 failure of which may directly or indirectly cause injury, death or property loss,

W Anyone purchasing any products described or contained herein for an above-mentioned use shall:

O Accept full respensibility and indemnify and defend SANYQ ELEGTRIC 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 ¢laim or
litigation on SANYQ ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of

 their officers and emplayees jointly or severalfly.

M Information (including circuit diagrams and circuit parameters) hersin is for example only; it is not guarant-
oed 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 intelloctual property rights or other rights of
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