m'dering number: EN 4078

Monolithic Linear IC

LA8633V

Low-voltage, Low-current Compander

‘OVERVIEW

The LA8633V is a low-voltage, low-current compander
IC for battery-powered, cordless telephone applications.

The LA8633V features a good signal-to-noise ratio and
a high dynamic range at voice-signal frequencies. The
output compression is given by Vo = 0.5log Vi, and the
expansion, by the inverse operation.

The LA8B633V also features an FSK comparator for
receiving FSK-modulated digital data, a microphone
amplifier, selectable intercom or telephone operation
expander outputs, and an output mute control.

The LA8633V operates from a 1.8 to 6.0 V supply and
is available in 24-pin SSOPs. ‘

FEATURES

* Low-voltage operation and low-power consumption
¢ On-chip frequency-shifted keyed (FSK) comparator
* On-chip microphone amplifier with audio limiter and
mute option

Expander output analog switch for telephone or inter-
com operation

Low-power, standby mode

* 1.8 0 6.0 V supply

24-pin SSOP
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BLOCK DIAGRAM
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PIN DESCRIPTION
Number Name Equivalent circuit Description
Lowpass fiter 1 buffer amplifier {class A) input.
To wave shaper ‘ .
1 LPF1IN "é é* Nominal voltage is 1.2 V.
15 k2 ] "
2 LPF1OUT Lowpass filter 1 Ibuﬂer amplifier {class A} oulput.
Nominal vollage is 1.2 V.,
+
3 EN Gh 24 KO Expander vollage-to-current converter inpul.
Nominal voltage is 1.5 V.
t
Vee
. | {
4 EVREC Expander full-wave rectifier
Vo
50 k2
Input y .
5 INTOUT §1.5. | _@ Expapder |nteroorln op-amp (class AB) output
VRer Nominal voltage is 1.5 V.
15 42
50 k0
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LAB633V

Number Name Equivalent cireult Deseription
50 kO
'"P”“’"‘“"}— ¥ Exparder telephone cp-amp {class AB) output
6 TELOUT VRero A Nominal vollage is 1.5 V.
16kQ
From lowpass filler 1 Veliage hold capacitor connection.
7 VHOLD Nominal vollage is 1.2 V.
] CHGCTL Charge control input. Nominal voltage is Vcg.
®
10 FSKOUT f Frequency-shifted keyed comparator, open-collector output
8 INTCTL Intercom control input. Nominal voltage is 3 V.
" GND Ground
$3 K0
12 STBY @ Standby control inpul. Nominal voltage is 1.5 V.
100 k2
xr
14 VREF Refersnce voltage amplifier (class B} capacitor connection,
Nominal voltage is 1.5 V.
13 VCe Voltage supply
15 TXIN Veg Transmit data input. Nominal vollage is 1.5 V.
VReFo——fF
. )
e C d fier [class AB)
ompander amplifier (class output.
20 cout ' ;
5
@@ e iy Naminal voltage is 15 V.
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LA8633V

Number Name Equlvalent clrcult Description
—‘—‘_°Vcc
i
100 ka , ) .
16 EMUTE Expander mute controt input. Nominal veltage is 3 V.
15 kQ
VREF
0 Voc
t
100 k2 ) . .
17 CMUTE Compressor mute contrel input. Nominal vollage is 3 V.
15 kO
Vaer "“_w"‘“_@
Voo ) "
Lowpass filter 2 buffer amplifier {class AB} output,
18 LPF2OUT Nominal voltage is 1.5 V.
@———F —®
VREF & O
15 k2
Lowpass filter 2 buffer amplifier (class AB) inpul.
19 LPF2N o0 kel Neminal vollage is 1.5 V.
+
O pas
'
Vee
[
21 CVREC Compressor full-wave rectfier capacior
Vher
i
21
10 ki) O
Veo
Vher o—————F
Input e—ww Compressor negalive feedoack capacitor connetion.
2 ONF 30 kn Nominal voltage is 1.5 V. :
a0ka | s0ka
VREF 0w v Compressor preamplifier negative feedback network
2 PRENF 50kQ =1 connection. Nominal voltage is 1.5 V.
@ + To_c&mpressor input
@
24 PREIN Compressor preamplifier input. Nominal wollage is 1.5 V.

50 k0

No. 4078—4/8




LA8633V

SPECIFICATIONS

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Voo 8 v
Power dissipation Po 300 mW
Operating temperature range Topr ~20 1o 75 °C
Storage temperature range Totg —40 to 125 °G
Recommended Operating Conditions
Ta =25 °C
Parameter Symbol Rating Unit
Supply vollage Voo 3 v
Supply voltage range Vee 18 o 6.0 v
Electrical Characteristics
Supply current
Vee=3V, T,=25°C, Vi = 12V, f =1 kHz
Rating
Parameter Symbol Condltion Unit
min typ max
Quiescenl supply current leet 25 3.4 5.0 mA
Slandby supply current lego Efelj'grga#asﬂ?i%vf 300 500 700 HA
Compressor
Vee=3V, T,=25°C, Vpy = 12V, f = 1 kHz, 0 dB = 10 mV, Ap = 20 dB, Ry = 10 kQ
Rating
Parameter Symbol Condition Unit
tmin typ max
Input impedance R - 50 - kQ
COUT ms output voltage Vo Vi=0dB 210 265 335 mY
' V) = -20 dB 05 00 05
Gain emor Aar dB
Vi=—0dB -1.0 6.0 1.0
Tolal harmonic dislortion THD Vi=0dB - 0.25 1.00 %
COUT s oulput noise voltage Vo P‘f__ =2062i?|zfllc; 20 kHz - 15 30 mv
Limiting voliage Vi 125 1.40 1.85 Vop
Maximum preamplifier voltage gain Apy - 28 - dB
Dala voltage gain Apy -2 0 z dB
Mute attenuation o glMTJTOE C:E HIGH. —60 -73 - dB
Crosstalk cT Exﬁ;aogdﬁzvrms input volizge -25 —34 - dB
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LA8633V

Expander

Vee =3 V, T, = 25 °C, Vp

=12V, f=1kHz, 0 dB = 100 mV, LPFl gain = 0 dB, R = 10 kO

Rating
Parameter Symbol Condition Unit
. min typ max
Expander mms outpul voltage Vo Vi=04d8 100 125 160 mv
Maximum expander rms output _ _ _
voltags Vo max THD = 10%, B = 10 kQ V) 1.0 v
Vi=5dB =05 4] 0.5
Gain error Aer Vi=-20 dB -1.0 0 1.0 dB
Vi = —30 dB -1.5 0 20
. . . V| = D dB o
Total harmonic distartion THD CHGCTL is HIGH. - 0.40 1.00 %
Expander ms oulput noise vollage Vo P‘f__ zzoszl-olz?o' 20 Kz - 13 80 uv
Mute attenuation o \é;\AET?E ciileIGH 80 —70 - dB
Crosstalk cT Compressor fms inut -0 —83 - dB
voltage = 10 mV
Compressor lowpass filter
Vee =3V, T, =25 °C, Vg = 1.2 V, f = 1 kHz unless otherwise noted
Rating
Parameter Symbol Condition Unit
min typ max
f =34 kHz - -3 - dB
Attenuation a
I > 3.4 kHz - -18 - dB/octave
Total harmonic distortion THO Vnon = 10 mV - 0.15 1.00 %
:‘fa"‘m”m LPF20UT rms output Vo max | THD = 10%, AL = 10 kQ 06 10 - v
ollags
Expander lowpass filter
Vee =3V, T, =25"°C, Vg = 1.2 V, f = 1 kHz unless otherwise noted
‘ Rating
Parameter Symbeol Condition ~ Unit
min typ may,
f =34 kHz - -3 - a8
Attenuation o
{> 34 Hz - —-18 - dBloctave
Total harmonig distortion THD Mpenw = 100 mY - 0.35 1.00 %
Maximum LPF1IOUT rms oulput Vo max THD = 10%, R, = 7.7 kO 0.20 0.34 _ v
vollage
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LA8633V

Frequency-shiftéd keyed comparator

Vee=3V, Tu=25°C, V=12V, f=1kHz

Rating
Parameter Symbol Condltion Unit
min typ max
CHGCTL duty cycle Duty Viy = 100 mV 43 43 53 %
CHGCTL ON vollage Vou 1 - - v
CHGCTL OFF voltage Vorr - - 0.4 A
CHGCTL input impedance R - 200 - k2
VHOLD input/output ¢urrent ho VonaerL = 2 V - 80 - pA
FSKOUT LOW-lovel outpul voltage VoL AL = 100 kQ - - 0.3 v
FSKOUT HIGH-level output voltage Vou RL = 100 k2 28 - - v
Standby mode characteristics
Vee=3V, Ta=25°C, Ve = 12V, I =1 kHz
Rating
Parameter Symbol Condltlon Unit
min typ max
STBY voltage Vstay - - 07 v
STBY oulput current lo - - 50 pA
Digital input characteristics
Vee=3V, Ta=25°C, Vg =12V, f=1kHz
Rating
Parameter Symbol Condltlon Unit
min typ max
i‘f\h;LﬁT&T'}agznd CMUTCTL LOW-level Vil _ _ 065 v
;I\F:lllj.:'rgll':;gaend CMUTCTL HIGK-level Vi 06Vee _ _ v
E\:::TSLLE l_ﬁnd CMUTCTL LOW-level I V=02V _ _ 100 HA
Eh:w;%e rﬁnd CMUTCTL HIGH:-level et V=2V _ _ 5 uA

Typical Performance Characteristics

Power dissipation vs. ambient temperature

20 0 20

Ambiant iemperaiure (*C)
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TYPICAL APPLICATION
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M No preducts described of 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,

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

@ 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:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC €O, LTD, its affiiates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

B Information {including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reffable, but no guarantees

are made or implied regarding its use or any infringements of intellectua! property rights or other rights of
third parties.
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