
Signal Processor and Power Amplifier IC for
Telephone Answering Machines

Overview
The LA2806M is a one-chipvoice signalprocessingIC for
single-mechanismansweringmachinesthat incorporatesthe
basicfunctionsrequiredfor an answeringmachineaswell as
the microcontrollerinterfaceandanalogswitchesthat are
neededin order to control thosebasicfunctions.

Functions

. Recordingpreamplifier(with ALC : LINE/MIC input). Playbackequalizeramplifier. Recordingamplifier (DC bias). Analog switches. Voice-operatedswitch (VOX) with filter. Poweramplifier (PO = 200 mW, RL = 8 Ω, VCC = 5 V). Line outputbuffer. Microcontroller interface

Features

. One-chipvoice signalprocessingfor single-mechanism
answeringmachines. Becausethe LA2806M incorporatesall of the basicfunctions
requiredfor an answeringmachineandcanbe controlledby
a microcontroller, this IC makesit possibleto designan
original system. Built-in poweramplifier. Allows conversationrecordingmode. Recordingbiasandamplifier gain control currentcanbe set
separatelyusingexternalresistors.. Small package(MFP30S)

Package Dimensions
unit : mm

3073A-MFP30S

[LA2806M]

SANYO : MFP30S

Specifications

Maximum Ratings at Ta = 25°C

Parameter Symbol Conditions Ratings Unit

Maximum supply voltage VCC max,
P.VCC max

9 V

Allowable power dissipation Pd max 800 mW

Operating temperature Topr –20 to +70 °C

Storage temperature Tstg –40 to +150 °C

Ordering number: EN 3852D

Monolithic Linear IC

LA2806M
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O3097HA(II)/72495HA (ID)/3092HK/D111TS No.3852- 1/11

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/6185388/la2806m.html


Operating Conditions at Ta = 25°C

Parameter Symbol Conditions Ratings Unit

Recomended supply voltage VCC, P.VCC 5 V

Operating supply voltage range VCC op, P.VCC op 4.5 to 7.5 V

Recommended load resistance RL Power amplifier 8 Ω

Preamplifier input voltage VIN 0 to 1.0 Vp-p

Operating Characteristics at Ta = 25°C, VCC = 5 V, f = 1 kHz

Parameter Symbol Conditions min typ max Unit
Quiescent current ICC 10 15 mA
[Preamplifier]

Voltage gain VGC
–70 dBV input, measured between pins
5 and 8

57 59 61 dB

Total harmonic distortion THD
–40 dBV input, measured between pins
5 and 8

0.5 1.0 %

ALC turnover input voltage VALC Measured between pins 5 and 8 –68 –64 –60 dBV

ALC output saturation voltage VOS
–40 dBV input, measured between pins
5 and 8

400 500 625 mVrms

Equivalent input noise voltage VNI
Input short circuited (internal 2.2 kΩ
resistance)

1.5 5.0 µVrms

ALC range ALC W
From ALC ON to THD = 1 %

40 45 dB

[Playback equalizer amplifier]

Voltage gain VGE
–70 dBV input, measured between pins
2 and 8

57 59 61 dB

Total harmonic distortion THD
–60 dBV input, measured between pins
2 and 8

0.5 1.5 %

Equivalent input noise voltage VNI
Input short circuited (internal 2.2 kΩ
resistance), Flat

1.5 5.0 µVrms

[Recording amplifier]

Voltage gain VGR
50 kΩ impedance connected to pin 1
ZAC, measured between pins 10 and 2

–7.0 –4.0 –1.0 dB

Output bias voltage VB
100 kΩ resistance connected to pin 1
ZDC, measured on pin 2

0.4 0.8 1.2 V

Total harmonic distortion THD –40 dBV preamplifier input 0.5 1.0 %
[LINE amplifier]: RL = 1 kΩ
Voltage gain VGL Measured between pins 10 and 22 –1 0 +1 dB

Maximum output voltage VO max
Measured between pins 10 and 22,
THD = 1 % 0.6 Vrms

Total harmonic distortion THD –40 dBV preamplifier input 0.5 1.0 %
[Power amplifier]: RL = 8 kΩ, input pin 20

Voltage gain VGP
–30 dBV input, measured between pins
20 and 17

26 28 30 dB

Output voltage PO
THD = 10 %

0.2 0.25 W

Total harmonic distortion THD PO = 100 mW 0.5 1.0 %
Input resistance ri 10 15 20 kΩ
Ripple rejection ratio SVRR Rg = 0, fr = 100 Hz, VCCr = –20 dBV 40 50 dB
Output noise voltage VNO Input short circuited, Flat 0.1 0.5 mVrms
[Voice-operated switch] Pin 25, R = 20 kΩ applied 5 V.

Sensitivity
VOXL –23 dBV input, f = 800 Hz 0.3 V
VOXH –27 dBV input, f = 800 Hz 4.5 5.0 V

Output ON voltage V sat 2 V supplied to pin24 0.3 V
[Control pin voltage]

Pin 26 to 30
VH Input high-level voltage

1.5 (or
VCC + 0.3)

V

VL Input low-level voltage 0 0.8 V

Pin 24 (MUTE) VH
Input high-level voltage, supplied via
diode

1.5 VCC–0.7 V

[VREF]
Output voltage VREF 2.05 2.25 2.45 V
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Equivalent Block Diagram
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Recommended mounting

Independent IC

Ambient temperature, Ta – °C
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Test Circuit

Unit (resistance: Ω, capacitance: F)

LA2806M

No. 3852- 4/11

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/6185388/la2806m.html


Mode Selection

Mode
REC
ON/
OFF

LINE
ON/
OFF

PWR
ON/
OFF

INPUT
MUTE

SW1/
SW11
ICM
REC

SW2
ICM

PLAY

SW3
LINE

SW4
MIC

SW5
MUTE

SW6
PRE/
OGM

SW7
MONI
/OGM

SW8
LINE

SW9
PWR

SW10
PRE/
EQD1 D0

MUTE × × × × × HIGH × × × × 0 × × × × ×
ICM REC HIGH LOW HIGH HIGH HIGH LOW 1 0 1 0 1 1 1 0 1 0
2WAY REC HIGH LOW LOW HIGH HIGH LOW 1 0 1 0 1 1 1 0 0 0
DICT REC HIGH LOW LOW HIGH LOW LOW 1 0 0 1 1 1 1 0 0 0
2WAY BEEP HIGH HIGH HIGH LOW HIGH LOW 1 0 1 0 1 0 1 1 1 0
ICM OUT LOW HIGH HIGH LOW LOW LOW 0 1 0 0 1 1 1 1 1 1
ICM PLAY LOW LOW HIGH LOW LOW LOW 0 1 0 0 1 1 1 0 1 1
OGM REC LOW LOW LOW HIGH LOW LOW 0 0 0 1 1 1 1 0 0 0
OGM CHANGE LOW LOW HIGH HIGH HIGH LOW 0 0 1 0 1 1 1 0 1 0
OGM OUT LOW HIGH HIGH LOW HIGH LOW 0 0 1 0 1 0 1 1 1 0
OGM PLAY LOW LOW HIGH LOW HIGH LOW 0 0 1 0 1 0 1 0 1 0
ROOM MONI LOW HIGH LOW HIGH LOW LOW 0 0 0 1 1 1 1 1 0 0
ROOM OUT LOW LOW HIGH HIGH HIGH LOW 0 0 1 0 1 1 1 0 1 0
VOICE SELE LOW HIGH HIGH HIGH HIGH LOW 0 0 1 0 1 1 0 1 1 0
Conversation
recording

HIGH HIGH HIGH HIGH HIGH LOW 1 0 1 0 1 1 0 1 1 0

Notes
2WAY BEEP: LINE OUT –6 dB
1 = ON and0 = OFF (SW1 to SW5, SW8,SW9 andSW11)

Pin Functions

Pin No. Pin name Functions

1 BIAS/GAIN
Bias. Recording amplifier gain and recording bias current controled by external
resistor.

2 ICM Incoming head input/output

3 PB NF
Playback amplifier feedback. Receives negative feedback input from PRE OUT
(pin 8).

4 GND Preamplifier ground
5 LINE Line input
6 MIC Microphone input
7 PRE NF Preamplifier feedback. Receives negative feedback input from PRE OUT (pin 8).
8 PRE OUT Preamplifier/playback amplifier output
9 ALC. CT Automatic level control time constant adjust input

10 SIG IN Preamplifier/playback amplifier output signal input
11 OGM/BEEP Outgoing message/beep input
12 FIL NF Filter amplifier negative feedback input
13 FIL OUT Filter amplifier output
14 V. REF Internal reference voltage output (Approx. 2.2 V)
15 VCC Preamplifier supply
16 P.GND Power amplifier ground
17 PWR OUT Power amplifier output
18 P.VCC Power amplifier supply
19 D.C Power amplifier reference voltage output (Approx. 4/9 x P.VCC)
20 PWR IN Power amplifier input
21 PWR MONI Power amplifier monitor output
22 LINE OUT Line amplifier output

23 TH
Voice-operated switch (VOX) threshold adjust input. VOX sensitivity can be adjusted
by connecting this signal to the VREF pin (pin 14) via a resistor.

24 VOX. C/MUTE Voice-operated switch (VOX) detection and mute control
25 VOX Voice-operated switch (VOX) open-collector output
26 D0 Incoming message, line, microphone and outgoing message/beep analog switch

control inputs.27 D1
28 PWR ON/OFF Power amplifier ON/OFF analog switch control input
29 LINE ON/OFF Line amplifier ON/OFF analog switch control input
30 REC ON/OFF Recording amplifier ON/OFF analog switch control input
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IC Usage Notes

1) Control Inputs(pin 26 to 30)
Eachcontrol input is connectedto VREF througha 100 kΩ resistance.The control input thresholdlevel is VREF × 3/5.

2) AutomaticLevel Control (ALC)
The automaticlevel control circuit operateswhenthe input signal is in the rangebetween–64 dBV to –20 dBV. The output
saturationlevel is 500 mV rms.

3) Mute Circuit (pin 24)
The VOX. C/MUTE input controlsthe mutefunction.
Whenit goesHIGH, analogswitch SW5 opens,switchingoff the poweramplifier. The poweramplifier outputgoeshigh
impedanceandVOX (pin 25) goesLOW.

4) V/I Conversion
V/I conversionis performedin order to extractthe recordingcurrentfor DC bias.The conversiongain andthe biascurrent
canbe controlledby an externalresistorconnectedto pin 1, andcurrentthat is equalto the pin 1 outputcurrentis outputon
pin 2.

5) PlaybackAmplifier andPreamplifierFeedbackResistance
As the playbackamplifier andpreamplifieremploya zero-biasmethod,the amplifier’s outputDC level (VODC) is determined
by the feedbackresistance(RNF) andthe NF pin sink current(Ii = 15 µA).

VODC = VBE + RNF × Ii VBE 6 0.7 V
A feedbackresistanceof 100 kΩ is recommendedfor both the playbackamplifier andthe preamplifierto providean output
DC level with sufficient outputdynamicrange.

6) Filter amplifier
A bandwidth-limitingfilter is providedto restrict the VOX circuit input frequency. It canalsobe usedasan inverting
amplifier. It hasa centerfrequencyof 800 Hz, a gain of 2 and a Q factor of 1.

7) Voice-operatedSwitch (VOX)
This switch detectswhetheranyoneis speakingor not by detecting thelevel of the signal (V13) on the filter amplifier output
pin (pin 13).
V13 % –18 dBV ... Pin 25 low
The detectionlevel is adjustedby insertingresistorR betweenTH (pin 23) andVREF (pin 14).
Refer to the diagrambelow.

Unit (resistance: Ω, capacitance: F)
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Sample Applications of Operating Modes

1) ICM REC (In comingmessagerecording).Recordingincomingmessages..Memo recordingfrom a remotelocation(remotecontrol).

2) 2WAY REC (Two-way recording).Simultaneouslyrecordingconversations..Recordingincomingmessages.

3) DICT REC (Dictaphone).Recordingmessagesusingthe microphoneinput (Recordingshortmessagesto your family, etc.).

4) 2WAY BEEP(Two-way beep).The alarmsoundis outputon the speakerandis recordedasan incomingmessage.At the sametime, it is outputon the line
to the calling party..Indicatesthat the incomingmessageis beingrecorded..The line output toneis 6 dB lower thanthe output level in othermodes.

5) ICM OUT (Incomingmessageoutput).Playingbackincomingmessageslocally..Playingbackincommingmessagesfrom a remotelocation..Transferringincomingmessages..Playingbackdictaphonerecordings.

6) ICM PLAY (Incomingmessageplayback).Playingbackincomingmessages..Playingbackdictaphonemessages.

7) OGM REC (Outgoingmessagerecording).Recordingoutgoingmessages.Messagescanbe transferredundermicrocomputercontrol to integratedmemorydevices.

8) OGM CHANGE (Remoteoutgoingmessagerecording).Re-recordingoutgoingmessagesfrom a remotelocation.

9) OGM OUT (Outgoingmessageoutput).Playingbackoutgoingmessageslocally..Playingbackoutgoingmessagesfrom a remotelocation.

10) OGM PLAY (Outgoingmessageplayback).Playingbackandconfirming outgoingmessages.

11) ROOM MONI (Remotemicrophonemonitoring).Monitoring microphoneinput from a remotelocation.

12) ROOM OUT (Remotespeakeroutput).Outputmessagesthroughthe loudspeakerfrom a remotelocation.

13) VOICE SELE (Voice monitoring).Sendingoutputmessages,andat the sametime monitoringthe caller’s voice throughthe loudspeaker.

14) ConversationREC (Conversationrecording).Simultaneouslyrecordingincomingmessagesandplaying backthe outgoingmessage.

IC Usage Notes

1) PrintedCircuit Board
Whendesigninga printedcircuit board,the GND line connectedto pin 4 shouldbe thick andshort.Commonimpedancemay
leadto additionaldistortion.

2) PowerAmplifier
Polyesterfilm capacitorsshouldbe usedasthe oscillationpreventioncapacitorbetweeenoutput pin17 andGND, asthey
havebettertemperatureandfrequencycharacteristicsthanelectrolyticcapacitors.Alminium electrolyticcapacitorsand
ceramiccapacitorsmay causeoscillationat low temperatures.

3) SwitchingNoise
Switchingnoisecanbe eliminatedby applyinga LOW-level pulsegreaterthan10 ms to PWR ON/OFFpin 28 while the
preamplifieris beingswitched.

LA2806M

No. 3852- 7/11

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/6185388/la2806m.html


4) If the IC is usednearthe maximumratings,evena slight variation in conditionsmay causethe maximumratingsto be
exceeded,therebyleadingto breakdown.Allow an amplemargin of variationfor supplyvoltageetc.andusethe IC in the
rangewherethe maximumratingsarenot exceeded. exceeded.

5) ShortCircuits BetweenPins
The circuit boardshouldbe examinedfor shortcircuits betweenpins beforeinitial power-up to preventdamageto the device
whenvoltageis applied.

6) Short-circuitLoad
Shortcircuiting the LA2806M output for an extendedperiodwhile the power is on candamagethe device.

7) PlaybackAmplifier andPreamplifierFeedbackResistance
As the playbackamplifier andpreamplifieremploya zero-biasmethod,the amplifier’s outputDC level (VODC) is determined
by the feedbackresistance(RNF) andthe NF pin sink current(Ii = 15 µA).

VODC = VBE + RNF × Ii VBE 6 0.7 V
A feedbackresistanceof 100 kΩ is recommendedfor both the playbackamplifier andthe preamplifierto providean output
DC level with sufficient outputdynamicrange.
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Sample Application Circuit

CPU
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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.

Anyone purchasing any products described or contained herein for an above-mentioned use shall:
1 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:

2 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 affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed 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 intellectual property rights or other rights of third parties.

This catalog provides information as of October, 1997. Specifications and information herein are subject to change without notice.
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