Ordering number:ENN4078

Monolithic Linear IC

LA8633V

SANYO

Low-voltage, Low-current Compander

Overview Package Dimensions
The LA8633V is a low-voltage, low-current compander IGnit:mm

for battery-powered, cordless telephone applications. 3175B-SSOP24

The LA8633V features a good signal-to-noise ratio andra
high dynamic range at voice-signal frequencies. The out-
put compression is given byg#0.5log \{, and the expan- 78

sion, by the inverse operation. HonngapaRARR
The LA8633V also features an FSK comparator for receiy-
ing FSK-modulated digital data, a microphone amplifier,
selectable intercom or telephone operation expander opt-

[LA8633V]

puts, and an output mute control. O
The LA8633V operates from a 1.8 to 6.0V supply and is LEEEEEEEELEE
available in 24-pin SSOPs. 09| oes 022
Features éﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂt
» Low-voltage operation and low-power consumption. °
« On-chip frequency-shifted keyed (FSK) comparator. SANYO : SS0P24
* On-chip microphone amplifier with audio limiter and mute
option.
» Expander output analog switch for telephone or intercom
operation.
« Low-power, standby mode.
« 1.8 to 6.0V supply.
* 24-pin SSOP
Specifications
Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max 8 \Y
Allowable power dissipation Pd max 300 mw
Operating temperature Topr -20to +75| °C
Storage temperature Tstg -40to +125| °C
Operating Conditions at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Vee 3 \%
Operating supply voltage range Ve op 1.8106.0 \%

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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LA8633V

Electrical Characteristics

. Ratings .
Parameter Symbol Conditions - Unit
min | typ | max
[Supply current]  Ta=25°C, Vcc=3V, Vg1=1.2V, f=1kHz
Current drain with no signal Icco No signal 2.5 3.4 50 mA
Standby current IsTRY m;&g?pﬁ‘k ‘igt:aL)Shape’ ON (pin 9=H), standby | 555 |  500| 700| pA
[Compressor] Vinrefe=10mVrms=0dB, Pre AMP Gain=20dB, Output : pin 18, R| =10kQ
Input impedance n 50 kQ
COUT rms output voltage Voc V|=Vinrefe=0dB 210 265 335 | mVrms
Gain error Gecl V|=—20dB -0.5 0.0 +0.5| dB
Gec2 V|=—40dB -1.0 0.0 +1.0 dB
Total harmonic distortion THD V|=0dB 0.25 1.00| %
COUT rms output noise voltage VNOC Rg=620Q, f=20Hz to 20kHz 15 3.0 | mVrms
Limiting voltage Vi 1.25 1.40 1.55| Vp-p
Maximum preamplifier voltage gain Vgp max 28 dB
Data voltage gain \Zeh) -2 0 +2| dB
Mute attenuation ATTC V|=0dB —60 —73 dB
Crosstalk CTc Expander rms input voltage=100mV -25 -34 dB
[Expander] Vinrefe=10mVrms=0dB, Filter AMP Gain=0dB, R| =10kQ
Expander rms output voltage Voe V|=Vinrefe=0dB 100 125 160 | mVrms
Maximum expander rms output voltage Vo max THD=10%, R| =10kQ 600 1000 mVrms
Geel V|=5dB -0.5 0 +0.5| dB
Gain error Gee2 V|=-20dB -1.0 0 +1.0| dB
Gee3 V|=-30dB -15 0 +2.0| dB
Total harmonic distortion THD V|=0dB, data shaper ON (pin 9=H) 0.40 1.00 %
Expander rms output noise voltage VNOE Rg=620Q, f=20Hz to 20kHz 13 80 | uvrms
Mute attenuation ATTeE V|=0dB —60 -70 dB
Crosstalk CTe —60 -83 dB
[Compressor lowpass filter]
Input/output ratio f=3.4kHz -3 dB
Attenuation ATT -18 dB/octave
Total harminic distortion THD Vin=10mVrms (in : 15pin) 0.15 1.00 %
Maximum LPF20UT rms output voltage Vo max THD=10%, R =10kQ 600 | 1000 mvrms
[Expander lowpass filter]
Input/output ratio f=3.4kHz -3 dB
Attenuation ATT -18 dB/octave
Total harminic distortion THD Vin=10mVrms 0.35 1.00 %
Maximum LPF1OUT rms output voltage Vo max THD=10%, R =7.7kQ 200 340 mVrms
[Frequency-shifted keyd comparator]
CCGCTL duty cycle Duty V|N=100mVrms 43 48 53 %
CHGCTL ON voltage VonN Pin 9 1 \
CHGCTL OFF voltage VOFg Pin 9 04| V
CHGCTL input impedance Ry Pin 9 200 kQ
VHOLD input/output current ITe) Pin7, pin9=2V 80 HA
FSKOUT LOW-level output voltage VoL R =100kQ, pin10 0.3 \
FSKOUT HIGH-level output voltage VoH R =100kQ, pin10 2.8
[Standby mode characteristics]
STBY voltage VsTRY Pin 12 0.7 \
STBY output current IsTBRY Pin 12, flowing out current 50| WA
[Digital input characteristics]
Input L-level voltage ViL Pins16, 17 0.65 \
Input H-level voltage Viy Pins16, 17 0.6Vce \%
Input L-level current I V|=0.2V, Pinsl16, 17 100| pA
Input H-level current (I} V|=2V, Pins16, 17 5| pA

Note 1: This IC enters mute mode when the pins 16 and 17 become low.
2 : Pin 6 is used as an output pin when 8 is high (=open), pin 5 is used as an output pin when pin 8 is low.
3 : FSK waveform shaper circuit becomes on when pin 9 is high.
4 : FSK waveform shaping polarity : outputs low in the positive cycle of signal.
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LA8633V

Pin Assignment

LPF1IN E
LPF10UT E

EVREC E
INTOUT Ls—_
TELOUT E

24] PREIN
28] PrENF
en [3] 22
21] cvrec

CNF

20| couT

E LPF2IN

LLA8633V
VHOLD E EI LPF20UT
INTCTL E E CMUTE
CHGCTL E _1__6] EMUTE
FSKOUT E E TXIN
GND | 11 E VREF
stov [ ] voo
Top view
Block Diagram
PREIN PRENF CNF CVREC cout LPF2IN LPF20UT CMUTE EMUTE TXIN VREF vCcC
— T T T T | | T | ] T——
. Compressor [ Lowpass J
Preampifier| | Summing | [} Mute output fitter
ampittier circu ampltier amplifier 2
Instantaneous
(Compressort=! | deviation [
control
Lowpass Summin, Anal Wave Output Voitage
filter Expander wng 209 O g
amplifier 1 '"' l" amplifier switch shaper driver regulator
] | ]
. . — 1 l___
EiN EVREC INTOUT TELOUT VHOLD INTCTL CHGCTL FSKOUT GND STBY

LPFiiN  LPF1OUT
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LA8633V

Pin Function
Number Name Equivalent circuit Description
Vee
N LPELIN To wave shaper Lowpass filter 1 buffer amplifier (class A) input.
Nominal voltage is 1.2V.
15kQ
Lowpass filter 1 buffer amplifier (class A) output.
2 LPF1OUT . .
Nominal voltage is 1.2V.
t
C)‘ Expander voltage-to-current converter input.
3 EIN 34 kO p : g : p
Nominal voltage is 1.5V.
¥
|
VREF
4 EVREC Expander full-wave rectifier.
i
10kQ
50 kQ
Input . e
15kQ Expander intercom op-amplifier (class AB) output.
5 INTOUT v - , )
REF Nominal voltage is 1.5V.
15 kQ
50 kQ
Inputo—w—;———
15ka Expander telephone op-amplifier (class AB) output.
6 TELOUT VREF id A P . P . p-amp ¢ ) outp
15 kQ Nominal voltage is 1.5V.
Voltage hold capacitor connection.
7 VHOLD . .
Nominal voltage is 1.2V.
9 CHGCTL Charge control input. Nominal voltage is V.
Frequency-shifted keyed comparator, open-collector
10 FSKOUT output

Continued on next page.
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LA8633V

Continued from preceding page.

Number Name Equivalent circuit Description
—° Vo
¥
100 kQ
8 INTCTL Intercom control input. Nominal voltage is 3V.
15kQ
Vier
11 GND Ground
93ke ¥
® ; @
12 STBY 100 KQ > @ Standby control input. Nominal voltage is 1.5V.
nr Veo
Reference voltage amplifier (class B) capacitor
14 VREF connection.
Nominal voltage is 1.5V.
13 Vee Voltage supply
Vec
15 TXIN Transmit data input. Nominal voltage is 1.5V.
VREFo——— ¥ .
85kQ
20 COUT Compander amplifier (class AB) output.
@ 65 kQ 1;'&) Nominal voltage is 1.5V.
—°Vec
¥
2100 kQ
16 EMUTE 15K Expandar mute control input.
Ve Nominal voltage is 3V.
Ve
|
17 CMUTE $ 100 kQ Compressor mute control input.
15kQ Nominal voltage is 3.3V.
Vrer _‘VW'—@
18 LPE20UT Voo Lowpass filter 2 buffer amplifier (class AB) output.
Nominal voltage is 1.5V.
VRer .
15
Lowpass filter 2 buffer amplifier (class AB) input.
19 LPF2IN

Nominal voltage is 1.5V.

Continued on next page.
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LA8633V

Continued from preceding page.

Number Name Equivalent circuit Description
\
34 kQ
t
Vee
[
21 CVREC Compressor full-wave rectifier capacitor.
VRer
¥
®
10k
Voo
VREF 0—— ¥
tnput Compressor negative feedback capacitor connection
22 CNF 30ke P 9 p .
Nominal voltage is 1.5V
30ka | 30ka
VREF o——wt— Voo Compressor preamplifier negative feedback network
23 PRENF S0k connection.
@ . Nominal voltage is 1.5V.
4, + To compressor input
@ [
1.5kQ I
Compressor preamplifier input.
24 PREIN . .
A Nominal voltage is 1.5V.
50 kQ
Pd max Ta
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LA8633V

Typical Application

FM detector
output

22kQ 2202 22 kQ

2200 pF

]
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,

characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

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 March, 2001. Specifications and information herein are subject to
change without notice.
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