
Ordering number: EN3679 

Monolithic Linear IC 

No. 3679 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 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 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 ft mono speaker amplifier 
• Automatic level control in recording mode 
• Preamplifiers for external microphones and tuner 

circuits 
• 3 V supply 
• 44-pin QIP 
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Unit: mm 

3 1 4 8 - Q I P 4 4 M A 

S A N Y O Elect r ic Co . , Ltd. S e m i c o n d u c t o r B u s i n e s s H e a d q u a r t e r s 
TOKYO OFFICE Tokyo B ldg. ,1-10,1 Chome, Ueno, Ta i to -ku ,TOKYO, 110 J A P A N 

9061TS No. 3679—1/32 



LA4583M 

BLOCK DIAGRAM 

MIC OUT? 

MICOUT1 

PRE OUT2 

MIC VCC 

EVRCONT 

LOQIC VCC 

PRE VCC 

PRE OND 

TUNER IN2 

• VCC 

POWER OUT1 

H I POWER OUT2 

PIN DESCRIPTION 
Number Name Equivalent circuit Description 

1 TUN VCC OUT 10 kO 
o * * * * * 

i e VCC 

U v C i 1 0 k £ l 

0 OND 

Tuner supply output. Output impedance is 20 k i l 
Nominal voltage is 2.5 V. 

2 TUN VCC CONT O W t -
1 kO 

SOkO / I 

— r V 
f ffi 

i U o GND 

Tuner supply control output. Output impedance is 
51 kn. Nominal voltage is 2.4 V. 
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Number Name Equivalent circuit Description 

MUTE TIME C 

« VCC 

Mute time control input. Nominal voltage range is 
0.2 to 0.85 V. 

FILTER olwA-
200 O 

iu ni< 
/ I T 

«vcc 

10 kO 

TR1 

12 kfi 

H f " T 
1—oC 

8 kCl 
TR2 

Voltage reference external filter capacitor. Nominal 
voltage is 1.2 V. 

VCC/TAPE/TUNER 
CONT 

kn 
V v t 

a 
r - K 

Tape/tuner mode select input. Nominal voltage is 
1.1 to 3.0 V. 

- o G N D 

REC MONITOR ON 
OFF 

- o VCC 

1 kn 
Recording monitor enable input. Input impedance is 
110 k£2. Nominal voltage is 0 to 0.7 V. 

GND 

REC/PLAY/REV CONT 
Recording/playback/reverse-playback mode select. 
Input impedance is 75 kft. Nominal voltage range is 
0.1 to 1.5 V. 

POWER IN1 

POWER IN2 

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

VREF 
Channel 2 headphone amplifier input. Input 
impedance is 50 k £ l Nominal voltage is 1.5 V. 
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Number Name Equivalent circuit Description 

10 VREF OUT 

« VCC 

> > Voltage reference output. Nominal voltage is 1.5 V. 

o GND 

11 SPKR DRIVE IN Common amplifier input. Input impedance is 5 kft. 
Nominal voltage is 1.5 V. 

12 

15 

17 

SPKR DRIVE 

POWER OUT2 

POWER OUT1 

- a VCC Common amplifier output. Nominal voltage is 1.5 V. 

Channel 2 headphone amplifier output. Nominal 
voltage is 1.5 V. 

Channel 1 headphone amplifier output. Nominal 
voltage is 1.5 V. 

13 POWER GND Power amplifier ground 

14 

16 

POWER NF2 

POWER NF1 

« V C C 
Channel 2 headphone amplifier negative feedback 
input. Nominal voltage is 1.5 V. 

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

18 VCC 5 V supply 

19 

20 

REC NF2 

REC NF1 

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

« GND 

Channel 1 recording preamplifier negative feedback 
input. Nominal voltage is 1.5 V. 
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Number Name Equivalent circuit Description 

21 OSC VCC 

10 w i 

« vcc 

External bias oscillator supply. Output impedance is 
20 kn . Nominal voltage is 0.8 V. 

« GND 

22 REC GND Recording amplifier ground 

23 A6C TIME AGC response control input. Nominal voltage range 
is 0.35 to 0.75 V. 

•oGND 

24 

25 

REC OUT1 

REC OUT2 

-o VCC 

Channel 1 recording amplifier output. Nominal 
voltage is 1.5 V. 

VREF 

« GND 

Channel 2 recording amplifier output. Nominal 
voltage is 1.5 V. 

26 

27 

28 

29 

PRE IN REV LCH 

PRE IN REV RCH 

PRE IN FWD RCH 

PRE IN FWD LCH 

o VCC 
Left-channel reverse playback preamplifier input. 
Nominal voltage is 1.5 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. 

o q n d Right-channel normal playback preamplifier input. 
Nominal voltage is 1,5 V. 

30 

31 

PRE NF2 

PRE NF1 

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

PRE o u r 
O GND 

Channel 1 preamplifier negative feedback input. 
Nominal voltage is 1.5 V. 
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Number Name Equivalent circuit Description 

32 

33 

MIC IN1 

MIC IN2 

•O PRE VCC 
Channel 1 microphone preamplifier input. Input 
impedance is 5 kft. Nominal voltage is 1.5 V. 

5XO 

VREF 
- o Q N D 

Channel 2 microphone preamplifier input. Input 
impedance is 5 kft. Nominal voltage is 1.5 V. 

34 

35 

MIC OUT2 

MIC 0UT1 

200 n 

- o PRE VCC 

PRE OUT 

200 ka 
PRE NF 

Channel 2 microphone preamplifier output. Nominal 
voltage is 1.5 V. 

27 kO 

- o Q N D 

Channel 1 microphone preamplifier output. Nominal 
voltage is 1.5 V. 

36 

37 

PRE 0UT1 

PRE 0UT2 

PRE NF 

200 kO. 
200 n 

PRE VCC 

H a 

Channel 1 playback preamplifier output. Nominal 
voltage is 1.5 V. 

/ — ' h 

i L ^ 
Channel 2 playback preamplifier output. Nominal 
voltage is 1.5 V. 

38 

39 

40 

MIC VCC 

EVR CONT 

LOGIC VCC 

-OVCC 

6kn 

11 kn 

SI200 0 
External microphone supply. Output impedance is 
18 k£2. Nominal voltage is 2.3 V. 

VREF 

LOGIC VCC I T—OVCC 

10k«: 
8.2*0 

Electronic variable resistor (EVR) control voltage 
input. Input impedance is 16 kft. Nominal voltage is 
0 to 1.3 V. 

15 kfl 
-oGNO 

EVR CONT 
i 

6.2 KQj 

jlOkQ 
200 n 

T 7 R 
-O VCC 

a 

Bias supply for internal logic circuits. Nominal 
is 1.3 V. 
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Number Name Equivalent circuit Description 

41 PRE VCC o Bias supply for preamplifiers. Output impedance is 
9.5 k a Nominal voltage is 2.5 V. 

a 

42 PRE GND Ground 

43 TUNER IN1 

44 TUNER IN2 

5 
- o VCC 

& PRE OUT 
Channel 1 tuner preamplifier input. Input impedance 
is 20 kft. Nominal voltage is 1.5 V. 

10 kn 

VREF OUT 

L 
Channel 2 tuner preamplifier input. Input impedance 
is 20 kfi. Nominal voltage is 1.5 V. 

- 0 GND 

Note 
Nominal voltages measured with VCc = 3 V. 

SPECIFICATIONS 

Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage Vcc 4 . 5 V 

Power dissipation PD 1 W 

Operating temperature range Topr - 2 0 to 7 5 °C 

Storage temperature range Tsto - 4 0 to 1 2 5 °C 

Recommended Operating Conditions 
T. = 25 'C 

Parameter Symbol Rating Unit 

Supply voltage Vcc 3 V 

Supply voltage range Vcc 1.8 to 3.6 V 

Electrical Characteristics 
V c c = 3 V, T, = 25 'C, 0 dB = 1 V, f = 1 kHz, RL = 10 kO (preamplifiers), RL = 16 Q (headphone amplifiers), 
RL = 4 Q, (common amplifier) 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Quiescent supply current Icco 
Forward playback mode 14 22 40 

mA Quiescent supply current Icco 
Recording mode 14 28 45 

mA 
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«f 
Playback preamplifiers 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
mln typ max 

Unit 

Open-loop voltage gain VGHO 65 80 - dB 

Closed-loop voltage gain VGH 36 38 40 dB 

Total harmonic distortion THDH Vo = - 5 dBV - 0.05 1.0 % 

Input conversion noise VNIH 
Rg = 2.2 kft, 
DIN AUDIO filter - 1 2 

Maximum output voltage VOH max THD = 5% 0.3 0.65 - V 

Tuner preamplifiers 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Closed-loop voltage gain VGR - 8 - 6 - 4 dB 

Total harmonic distortion THDR Vo = - 1 5 dBV - 0.1 1.0 % 

Maximum output voltage VOH max THD = 5% 0.2 0.6 - V 

Output noise voltage VNOR 
R0 = 10 k a 
DIN AUDIO filter - 10 30 H V 

Microphone recording circuitry 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Closed-loop voltage gain VGMf l 77 80 83 dB 

Total harmonic distortion THDMR Vo = 0.775 V, 
C35 = C36 = 1.8 nF - 0.7 1.5 % 

Maximum output voltage VoMR THD = 5%, AGC is OFF. 0.7 1.1 - V 

Output noise voltage VNOMR 
R„ = 2.2 kfi, 
DIN AUDIO filter - 15 30 mV 

Channel balance CBMR - 2 0 2 dB 

Interchannel crosstalk CTMR 
R0 = 2.2 kfi, 
1 kHz TUNE filter 16 25 - dB 

Tuner recording circuitry 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Closed-loop voltage gain VGRR - 1 0 dBV at tuner inputs 19 21 23 dB 

Total harmonic distortion THDRR Vo = - 6 dBV, 
EVR is OFF. 

- 0.15 1.0 % 

Output voltage VORR m a x THD = 5% 0.7 1.1 - V 

Channel balance CBRR - 2 0 2 dB 

Interchannel crosstalk CTBR 
Rg = 10 ktt, 
1 kHz TUNE filter 30 50 - dB 
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t 

EVR and power amplifiers 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Closed-loop voltage gain VGe 
EVR is at maximum 
resistance. 28 31 34 dB 

Total harmonic distortion THDe Po = 10 mW 0.1 0.5 1.0 % 

Maximum output power Po max THD = 10% 20 33 - mW 

Output noise voltage VNORE 
EVR is OFF. 
DIN AUDIO filter 

- 170 500 HV 

Maximum EVR attenuation own 
EVR is OFF. 
1 kHz TUNE filter 50 70 - dB 

EVR input impedance RIEV 35 50 65 k n 

Preamplifiers and power amplifiers 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Channel balance CBT - 2 0 2 dB 

Interchannel crosstalk CTT 
Rg = 2.2 kn, 
1 kHz TUNE filter 30 38 - dB 

Crosstalk between forward and 
reverse playback preamplifiers CTHH 1 kHz TUNE filter 30 65 - dB 

Crosstalk between playback and 
tuner inputs CTHR 1 kHz TUNE filter 50 70 - dB 

Crosstalk between recording 
amplifier outputs and microphone 
inputs 

CTMRH 
Recording mode, 
1 kHz TUNE filter 50 70 - dB 

Automatic gain control 

Paramrtar Symbol Condition 
Rating 

Unit Paramrtar Symbol Condition 
min typ max 

Unit 

AGC response A G C W 
From activation to 5% 
THD at RECOUT 

35 42 - dB 

Channel balance AGCBLC - 2 0 2 dB 

Minimum activation level AGCINS - 3 0 - 2 7 - 2 4 dB V 

Common amplifier 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Closed-loop voltage gain VGPWR RXR = 5 k n g 11 13 dB 

Total harmonic distortion THDPWR Po = 50 mW - 0.6 1.0 % 

Output noise voltage VNOPWR 
RXR = 5 kCl, 
DIN AUDIO filter - 15 50 H V 

Maximum output power POPWR THD = 10% 75 120 - mW 

Microphone supply voltage VMCC I I = 2 mA 2.0 2.3 2.5 V 
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Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min typ max 

Unit 

Tuner supply voltage VTCC 
I I = 30 mA, external 
transistor is 2SA1178. 2.0 2.5 2 . 7 V 

Oscillator supply voltage Vosccc IL = 15 mA 0.65 0.85 1.0 V 

Measurement Circuit 
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Typical Performance Characteristics 
Power dissipation vs. ambient temperature 
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Total harmonic distortion and output voltage 
vs. Input voltage (1) 

-60 -50 
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Output DC offset vs. ambient temperature (3) Output DC offset vs. ambient temperature (4) 
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Closed-loop gain vs. frequency 

Preamplllier, aleclronlcany 
variable reilalor and 
power irr^ilier 

PfMmpHler 

I I I — l l j i Rl = 16 tl (power amplifier) 

( -30 a m 

t ( 2 3 S 100 2 3 6 IK 2 3 S (0k 2 3 5 100V 
Inpul frequency ( H i ) 

Total playback gain vs. ambient temperature 

8, 
I 70 

i 

Pre»mpll 
re* III or a 

ler. eleclr 
ndheadp 

onically 
» n e pow 

-
H.bJe 
v ampllfie 

r 
v c c . 3.0 V 

j c f im 

- 4 0 -JO 0 20 40 60 B0 100 
Ambleni lemperalure CC) 

Crosstalk between channels vs. frequency 
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Crosstalk with microphone and recording 
amplifiers vs. frequency 

M i i — n r , 
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Crosstalk between channels vs. frequency (1) 

Playback iu ier 

8 40 

I 
U 20 
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Output noise voltage vs. supply voltage (1} 

I 
$ 2 
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. . . . — 
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DIN 

r 
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Crosstalk between channels vs. frequency (2) Output noise voltage vs. supply voltage (2) 

Q 40 
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1 
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FLAT 
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DIN 

Supply vollage (V) 

Common amplifier 
Open-loop voltage gain vs. frequency Closed-loop voltage gain vs. frequency (2) 
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= 4 n 

C o « 4 7 0 p F 

voo 
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/ -to asm 
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i/CC " 3.0 V / 
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/ 1 , - 1 
I N F . 6.1 k n 

1 
2 3 6 7 1 0 0 2 3 5 7 1k 2 3 6 7 10k 2 3 6 7 100k 

Inpul frequency (Hz) 

Closed-loop voltage gain vs. frequency (1) 

2 3 6 7 1 0 0 2 3 6 7 1k 2 3 6 7 10k 2 3 5 7 1 00k 
Input frequency (Hi) 

Closed-loop voltage gain vs. frequency (3) 

§ 12 
c % 

9 • 

m — r r ~ r Speaker power amplUer ta-S.Av 
V o . - 1 0 d 8 m 
R L . 4 f l 
R̂ : .6.1 kn 

2 3 6 7 1 0 0 2 3 S 7 1k 2 3 6 7 1 0 k 2 3 5 7 100k 
mpul frequency (Hz) 
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Total harmonic distortion vs. output power 
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Headphone amplifiers 
Closed-loop voltage gain vs. frequency (1) Total harmonic distortion vs. output power (2) 
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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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Amplifier DC offset vs. ambient temperature (1) 
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Playback amplifiers, EVR and power amplifiers 
Crosstalk between forward and reverse channels 
vs. frequency 
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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 voltage vs. ambient temperature Crosstalk between channels vs. frequency 
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VREF, preamplifier and logic reference voltages 
vs. ambient temperature (3) 

Preamplifier and logic reference voltages 
vs. supply voltage 
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Tuner supply voltage vs. supply voltage 
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F U N C T I O N A L D E S C R I P T I O N 

Recording Preamplifiers 

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. 

Microphone preamplifiers 

MIC INI 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 INI 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. 

Bias oscillator supply voltage vs. supply voltage 

i 
? 3 

! 
S z 
a I 

o 
0 1 2 3 4 6 6 

Supply v d u g a (V) 

Power Amplifiers 

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 INI and POWER IN2 and output 
on POWER OUT1 and POWER OUT2. 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 0.5Vcc and 
can be used as a virtual earth because the output imped-
ance is less than 1 O. 

The capacitor on FILTER is used to reduce ripple on the 
reference voltage. A value between 22 and 33 piF 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 0.75Vcc 
and is used to power external electret condenser micro-
phones. 

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. 

Figure 1. Microphone supply 
Figure 3. Preamplifier reference 

Bias osciiiator supply 
The reference voltage at OSC VCC is biased to 
(Vcc - 2) V and is used to power an external recording 
bias oscillator. 

Figure 2. Oscillator supply 

Operating Mode Inputs 
Tape/tuner/standby modes 

VCCfTAPE/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. 

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£1 resistor, reverse 
playback is selected. When REC/PLAY/REV is con-
nected to VREF, recording mode is selected. 

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. 
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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 |iF capacitor. The voltage change on this pin and 
the resulting mute duration is shown in figure 4. 

Mute switching 
/ Depth of mute 

Figure 4. Mute timing 

D E S I G N I N F O R M A T I O N 

Voltage Gain in Different Modes 
Playback preamplifiers and power amplifiers 

Pro amplifier Electronically variable resistor Power amplifier 

l > H I H > 
• 38 dB • 31 dB-

I 6 f i 

Voltage gain calculation 

The gain of the common power amplifier can be varied 
by altering the feedback resistor RJN as shown in the 
following equation. RIN can be set to <*> if a low output 
impedance is required. 

V G » 2 0 x l o g , O ( ( 2 0 k f t ) t R J N ) 

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 
Speaker power amplifier 

SPKR 
DRIVE 

IN 

2 0 k f i 
— W A 

SPKR 
DRIVE 

Microphone and recording amplifiers 

Microphone amplifier Automatic gain control Reoording amplifier 

r O - f f l - O 
: 5 k n I 

-41 dB- 39 dB 
"(AGC off)" 

l O k f l 

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. 

Figure 6. Power amplifier gain 
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Voltage gain calculation 

MIC IN o -
Microphono amplifier Automatic gain control Recording amplifier 

R2 
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27 k n 

10 w i 
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MIC OUT 

Electronically 
variable resisidr 

50 kn 
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REC NF ( REC OUT 

R17 51 k n 

i ;430 ft 
10 k n 

4= 

Recording/ 
• Playback 

Figure 8. Microphone amplifier 

Microphone amplifier gain 

VGMR = 2 0 x l o g i 0 ( ( 2 7 k f t ) / R 2 2 ) 

The microphone amplifier gain should be above 25 dB. 

Recording amplifier gain 

VGRR = 2 0 x l o g i o ( ( 5 1 k f t ) / R I l ) 

Tuner and recording amplifiers 

iplific 

D> 
Tuner preamplifier 2 Tuner amplifier 2 

1 0 k f t TUNER 
IN 

10 kn 

10 kn 
OdB 

Recording amplifier 

- 1 4 dB 

5 0 k n 
19 

PRE O U T 

> 
25 

51 kn 
— W A — 

430 n 

Figure 9. Tuner amplifier 

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

VGTR = ( 2 0 x l o g i o ( ( 5 1 k f t ) / R U ) - 1 4 d B 

Reoording/ 
1 Playback 
head 
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APPLICATION NOTES 
Typical Application 

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 pF 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 C32, C33 

100 ft 33 |iF 

200 n 22 nF 

300 n 10 nF 

400 a 4 7 ^F 

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 \iF 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 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. 

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 nF. 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 CI. 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 nF. 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 R5 to R7. The corresponding capacitors, C10 to 
C12, should be 0.1 fiF 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 

Common power amplifier RS 

Recording amplifiers 

R l l , R12, R16 and R17 set the recording amplifier 
voltage gain.' Values of 420 Q for R l l 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 4.7 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 kQ is recommended. 

Figure 11. Speaker drive circuit 
Note 
R8 = 1 to 2 kQ 
R9 and R10 = 20 kQ 

V0 = 31 dB x ((40 kfl) / R9) x V; 

If R9 = R10 and R9 > > R8, then 

V0 = (Vol / R10 + Vo2 / R9) x (20 kf2) 

If Vol = Vo2 = V0 then 

V N = V I 2 = VI 

V 0 = V 0 ' ( 2 / R 9 ) X ( 2 0 k f l ) 

= V0 ' ((40 kfi) / R9) 
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LA4583M 

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 \xF should be 
selected, however, a 470 pF capacitor is recommended 
if high output is required. 

Tuner preamplifiers 

C41 and C42 are coupling capacitors for the TUN INI 
and TUN IN2 inputs. A value between 0.01 and 0.1 }iF 
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 kft 
can be chosen, however, 82 kf2 is the recommended 
value. 

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

R1 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 jaF will result in a mute time 
of approximately 0.4 s. 

External bias oscillator circuit 

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 variable 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 is recommend-
ed. R30 has been added to protect the EVR input from 
damage due to static discharge. 

Supply and reference voltages 

CI is the tuner power supply decoupling capacitor. A 
value between 1 and 10 |iF should be used. C3 is the 
ripple filter capacitor for the reference voltage for which 
a value of 22 |±F is recommended. C8 is the reference 
bias decoupling capacitor for which a value of 220 |iF is 
recommended. C16 decouples the LA4583M supply. 
Again, a value of 220 is recommended. 

C39 is both the logic supply decoupling capacitor and 
oscillation suppressor for which a value between 
0.01 and 0.1 ^F should be used. C40 decouples the 
preamplifier bias supply for which a value between 
4.7 and 10 |iF should be selected. 

• No products described or contained herein are intended for use in surgical implants, l i fe-support systems, 
aerospace equipment, nuclear power control systems, vehicles, d isaster /c r ime-prevent ion equipment and 
the like, the failure of which may directly or indirectly cause injury, death or property loss. 

• Anyone purchasing any products described or contained herein for an above-mentioned use shall: 
• (D A c c e p t ful l responsibi l i ty and indemnify and defend S A N Y O E L E C T R I C CO., LTD. , i t s af f i l ia tes, 

subsidiaries and distr ibutors and all their of f icers and employees, jointly and severally, against any 
and all claims and litigation and all damages, cost and expenses associated with such use: 

(D Not impose any responsibility for any fault or negligence which may be ci ted in any such claim or 
litigation on SANYO E L E C T R I C CO., LTD., its affi l iates, subsidiaries and distr ibutors or any of 
their of f icers and employees jointly or severally. 

• Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. S A N Y O believes information herein is accurate and reliable, but no guarantees 
are made or implied regarding its use or any infringements of intellectual property rights or other rights of 
third parties. 

No. 3679—32/32 


