| Ordering number . EN3781B

Manolithic Linear IC

No. 37818 // LASG60O6M

Cordless Telephone Signal Processor

OVERVIEW PINOUT

The LA8806M is a signal processor IC for use in
cordless telephone. It incorporates 1st and 2nd

IF mixers, IF amplifier, quadrature detector,
noige detector and noise amplifier on-chip, greatly
reducing the number of external components
required. Also incorporated are an S-meter driver,
preamplifier, power amplifier, battery checker,
LPF buffer, BPF and data shaper.

The LA8806M operates from a 1.8 to 6.0V supply
and is available in 44-pin QIPs.

FEATURES

1st and 2nd JF mixers
IF amplifier
Quadratre detector
Noise detector

Noise amplifier

S-meter driver
LPF buffer, BPF and data shaper
Controllable preamplifier for either
ALC

Battery check funclion

1.8 to 6.0 V supply
44-pin QIP

SANYO Electric Co..Ltd. Semiconductor Business Headquarters
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PIN DESCRIPTION

Number

Description

18t F mixer Inputa.
Nominal voltage s 12 V.

Supply for high-requency ciroulitry.
Nominal voltage ls 3.8 V.

()

1al {F mixer outpul.
Nominal voltage &8 2.85 V.
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Numbar

Equivalent circult

Desciiption

HFAND

Ground for high-requency clroulbry

2VDMIXIN

e

EXTREGAD)

EXTREGOUT

EXTREGCONT

2NDMIXOUT

and (F mixar output
Nomlnal voRage is 3.3 V.

Vollage relerence output
Nomingi volaga is 12 V.

IF ampifier input.
Nominal voltaga Is 12 V,

Signal meter outpul
Nominal vollage is 0.7 V.
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HNumber

Equivalent clroull

Destription

13

QUADCOIL

NOISEDET

SCHMITTOUT

NOISEOUT

7

NOISEH

18

DETOUT

BUFFIN

3rd-order Buttarworth filier exiemal RC
network conieclions, The nominal voliages
of BUFFIN and BUFFOUT are 1.12 V and
1.2 ¥, respocively.

Data signad output

Power amplifler votlage referance output
Nominal vollage is 19 V.

Power ampiifier inpul
Nominal wollage is 1.9 V,

Active-HIGH power amplifier contro! Inpul
HIGH whon 1.8 V or greater, and LOW
when 0.8 V o lower

24

LFVCC

Supply for low-fraquency clrcuitry.
Nominal voflage is 38 V.
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Puimber Kame Equivalant clreult Deserigtion
% LFGND PeT——————"
Vee
» PWROUT
£y PWRNF
SN <\ mwm wim NIWL
) - Nﬂiﬁgﬂzwb 26 V.
90 PREIN FA——

Nominal votage is 2.6 V.

Preampiifer negative leedback input
Nominal volage Is 2.6 V.

ALC deleclor extomal RG neMork
connacion and ALC or imiter mode select
input. Nominal voitage Iy 1.0 YV with o
inpul eignal In ALC mode.

Highpasa fter capaciter connection,
Nominal votags [s 26 V.

Lowpass fiter capactior connecton.
Nominal vofiage is 26 V.,

Bandpass fiter output
Nominal voliage ls 26 V.
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Number Name Equivelen? clrcult Description
Voo EXTREGOUT
g0 BXTPEC
% LED
a7 2NDOSCH
% NDOSC2
"I ve0 ool input The ingul voltage range
% FROMPLL s 07:% 60 V.
1UIF oscilislor bufter output
“ TOPLL ominal vollage is 22 V.
4 187080

180 IF oacifialor extemal osdlilator nelwork
connections, Nominal voltages ae 0.7 V.

ist {F oscillalor and mbxer referance vottage
outpul. Nominal voltage I8 1.2 V.

fating Unit

8 v

80 mA
600 miy
] °c
—40 b 150 Y
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Recommended Operating Conditions

T. =25 °C
Pammeter Symbol Raling Unit
Supply vollaga Voo 38 v
Supply volkage range Voo
Electrical Characteristics
Vece=38YVY, T.=25°C
Paramwter Syrobol CondRlon
No Inpul signal. PWRCONT
Is HIGH.
Supply curren! [P mA
No inpul signal. PWRCONT
Is LOW.
LOW-level inpul voliege Vi v
HIGK-level Input vollage Vin \
LOW-laval output vollage Voo v
HiGH4ovel oulput voltage Vou v
External voitage regulator
Vee = 3.8 V, T. = 25 *C unless otherwise nojéd:
Parametor Unit
max
Oulpt vollage range 6.3 v
60 mv
Line reguiation
- v
Load regulation a0 mV

High-frequency blo

Vee=38V,T.=25C, fc=
unless otherwise tigied

CondRion UnH
fmin t max
- 80 - MHz
- 18 - dB
- 2 - d8
18t mixor input yollage =
2 @y 2 110 140 MVous
- 06 2.0 %
. Vi = 80 dBy, ampitude
AM rejaction AR moduiated 30 49 - db
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Data shaper

Ve =38V, T.=25°C, fi =1 kHz

Rating
Paramelor Bymbol Condhion Unit
min typ max
Vi = 80 dBj,
34 58 -
Signal-fo-nolse rallo SN no modulaion @
V) = 8 dBy, no modulalion 14
Vi = 10 dBp
Noise delecter oulput voltage Vo
Vi = 40 dBp
Vi = 10 dBp
Signal meter oulput vollage Vau
V) = 80 dBp
v Vi =21 ¢Bu
Schmitt-trigger oulput vollage o
Vi = 37 dBu
Schmin-trigger lovol 8+
-3 dB limiting sonsilivity —BLS
Fwst mixer third-ordar intercep! 3rdiM

Parameter Symbol Untt
Duty cydlo Duty - %
Fliters
Vec =38 V, Tu = 25 °C, £ = | kHz, Vi
Paremoter Unh
max
45 8
LPF atienuaton
- dBloclave
BPF gain - 0 - d8
05 25 55
B
8PF atlenuallon 10 At 6.0
- ) - dBfoctave
Preamplifiet
(2, Vi = 2 MV, unless otherwise noted
Rating
Symbol Condhlon UnH
min typ max
Votagé-galf~,, 4 VGpne a7 » a
Total hamonk;-dsiorion THOpre - 04 06 %
Input conversion nolss"velage Vi Ry =00 - 1 3 v
ALC rangs ALC 3 4B ALC eror 30 %0 - 8
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Raling
Paramater Symbol Condition Unit
min typ max
ALC lavel Vae 18 19 22 v
Limiter leved Vim 20 23 28 v

Power amplifier

Voc =38V, T.=25°C, fi = 1 kHz, V; = 10 mV, unless otherwise noted

Parametor Symbol CondRion
) R = 100
Vollage gain VGrwn v:: - d%v
o Ry = 100 0,
Total hamonis distortion THOpm V= 40 dBY
Maximum oulput power Po max Ry =100 Q, THD = 10% mwW
Oulpul noige voilage Vio Ry = 0 €1, DIN sudio i MVims
Crosstak rejeciion )
Battery checker
Vec=38YV, T, =25"°C
Parameter Unit
max
LED ON voliage 04 v
Hyslaresls - mv
Note

Von = Voo — Vixmrecour

No.3781-9/20




LA8606M

Measurement Circuit
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DESIGN NOTES

Voitage Regulator and Battery Checker

The external regulator output voltage Vexmecour ON
EXTREGOUT is determined by the resistor divider
network between EXTREGADJ, EXTREGOUT and
GND,

The battery checker turns ON when the voltage on
EXTERGOUT reaches the threshold voltage, shown as
V, in figure 1, and when the supply voltage is Vi +
0.3 V. Hysteresis is fixed at 100 mV,

U
I
=

Comparator

ALC Detector
When ALCDET is tied LOW as show,,

kLC-modc connection

Figure™3,

Note

The ALC tme constant resistors, R1 and R2, should be
chosen such that the potential at point a is approxi-

mately 1.00 V for an input level below the ALC thresb-
old, and the output current from VREF1 is 300 pA or
lower,

Highpass Filter

mined by the RC ne!work forma&-
Ry and an external £apacitorsy

1 exterial crysmland capacitor should be connected to
SC1 ang-2NDOSC?2 to form a Colpitts oscillator.

¢ os¢ifialor frequency is determined by the value of
an mfemal varactor, The varactor value is controlled by
vel on FROMPLL.,

ower Amplifier

PWRCONT 1is vsed 10 reduce power consumption by
decoupling the bias cwrrents that normally flow into the
power amplifier inputs. PWRCONT is HIGH during
normal operation and LOW during the power mute and
battery save modes.

IF Amplifier

To ensure the correct biasing of the IF amplifier inputs,
a bias resistor should be connected between IFIN aad
VREF1.

Signal Meter Output

The voltage on the signal meter output i 0.7 V, with an
external 16 kQ resistor and 1 uR capacitor connected.
This output voltage, however, is temperature dependent.
The output voltage can be compensated by a level shift
using either an external diode, as shown in figure 4, or
transistor. This circuit uses the temperature dependence
of resistor Ry to compensate for the signal meter output
voltage,
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Signal meter

Ovtpat

Figure 4, Compensation network

The affect of the level shift compensation is shown in
figure 5, and the corresponding temperature coefficients,
in figure 6.
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Figure 5. Signal meter output vollage vs. input,
vollage '
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L
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Schnﬁn—mggér le\vcl on lhe' Wcak input side is adjuswd
by reducing the’ mmcc of R4 or by reducing the
noise amplifier gain, .

The bandpass noise amplifier gain, Go, the center fre-
quency, fe, and the quality factor, Q, are detenmined
from the following equations, respectively.

16
m.‘{
27 Rl

el L R+R2
" YR x 2 x R3

1 1 +R2
Qe xR * P

Gor:.l.xy

No.3781-12/20



LA8606M

TYPICAL APPLICATIONS

Fixed Station Frequency Operation

30 k0
rm—_—{ ) -———|
umm
| | Exemal
1 'E’ regulator
J C17 470 oF
28485080 & , —
Qs cie *
0.\ uF

'J IF amplitior
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Operation with an External PLL

c2e 100
] 091 0047
00,
o it C1
Joorr

A1
8iQ

LCT162 o
LG7162M PLL

1
L}
[}
)
t

:

C17 470 oF
15

clg ¢
0.1 pF
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Externsl Regular Voltage Output,

Noise Voltage, Demodulator Output, AM OUT

~
o

Ve Reg. OUT - V

fcco

V¢e

coNt oN

\

2 3 4 g [
Supply Yoltage, Voo — V
Vext.Reg.OUT - lo

Reterence Supply Voitage, Vrefl. Vref2 — V

External Low Supply Voltage =3.0V

w
Lo

N

hN

Vee=3.8V

External Transistor : 28A608G

Vrefi.Vref2 Pre-Reqg - Vcc

PreAmp Raference Voltage, Pre-Reg — V

Separation Frequeney, Af — kHy

1) 20 40 60 a0 100 i k & 6 7
Output Current, Iy — mA Supply Voltage,Voc ~- V
g
g ° Vee=3.8V
) 30 fc =49.830MHz
fm=1kH2 Vo + Noise
bQWM" 13kHz
)
~0)
AM-OQUT
Vaa frm=400Hz |
™\_{ 30%mod
v Wa Pa%
vy
1)
Noige
Wl o D R L
Input Voltage, Vpy - dBu
N-Curve Characteristics
w Vn s Veo=3.8Y
~— : Vin=80dB,
' No Modulation
4 N3
\ W [
18 $ | %
O[\Separation Frequency,
Af - kHz
Iﬂ
=
X
- & y
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Vo,20dB SINAD - V¢
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[}
50{% 1c£10. 24SMHx \
Vosc22-19.0®Bm
30 ~i0 20

2nd Minr Input Voltags, Voy — dBm

o8 Vsn - VIN
Thg €5%
bﬁu o, D42
+
E v g.
1.0
o
>
300 /,4
§os
(@)
[ ]
go.a
EO.J
)

Schmitt OFF |
i N A |

P

SchnittON
TN

N

s

& - -
upply Voltage, Vee — V
VG-MI

X2

-

Vosci

V;

He=10. 70MHz
Hosc=10.245MHz
Vins =40dBm

P e .

/

7

/

Te210. 201
vins 40 dim

1TV
|
% ~40 10 420 -10 0 10
2nd Oscillator Level, Vogc2 — dBm
0 Vyco - V¢
VEXT.REC.OUT= 3.0V (When Va2 8.8V)
fyco=39.0MHz
0
| 10 -
$
20
30, ]

2 ] [ B
Supply Voltage, Voo ~ V
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fyco — MHz

30

0.0

”0 1

Equivalent Input Noise Voltage,Vy; - &V

tvco _-_Vop

“ Voo=3.8V
v{O Gain= 0.722MH2/V
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_.a/.-
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(When Vpp=0.8V) |
C=18p L:YD1002 (Mitaumi)

L

2
Supply

& 5 b

Voltage,Vpp ~ V
THD,Vo ALC - Vi

(ALC mode)
Pro Amp

Avee=3.8v

fi=1kHz
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Voo

»

Voc=3.8V
VCO Gain=0.725MHzV
1ch:35.916MH:

10ch: 36.276MHz

L: ¥D1001 (Migmn‘f)

%o

1

CESE
Supply Voltage, Vg,
Vo, THB:

_-T

~

Total Harmonic Distortion, THD — %
S
\

Bm) ™

—20dBm)

~— THD2 (Vi= = §5dBm) -

3 4 [}
Bupply Voltage, Vo = V

Vee,d f Response
Rg=0f | [ | Veo=3.8V
Pre-Amp VG =38.8dB " Vi= —~20dBm
“BPF VG=0dB 3 Pre Amp + BPF
" Pro Amp+BPF |
R 0 "
. - “a . flat jamamegroe— -0 -
ST LIF-BW E Pu )
or =anm
08 h
05 et
" 80
04 L3 100 o w - 0% 4
Supply Voltage, Voo — V Input Frequency,f — He
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Pomax - V¢ . THD - §
%wc Power Amp / w7 Power Amp
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Quiescent Current, 1o — mA

O

%06 X - # ljo iJo

Input Voltage, Voy — 4By

contained herein are intended for use in surgical implants, life-support systems,
iclear power control systems, vehicles, disaster/crime-prevention equipment and
hich may directly or idirectly cause injury, death or property loss,

] y products described or contained herein for an above-mentioned use shalk:

Ul responsibility and indemnify and defend SANYO ELECTRIC CO. LTD, its affifiates,
188 and distributors and all theie officers and employees, jcintly and severany against any
LAt aims and litigation and all damages, cost and expenses assocmied with such use:

@ Not, Jmpose any responsibility for any fault or negligence which mey be cited in any such claim or
liuigation on SANYO ELECTRIC CO, LTD, its affiliates, subsidiaries and distriputors or any of
their offcers and employees jointly or severally.

M Information (including circuit diagrams and oircuit paramaters) herein is for example only; it is not guarant-
eed for volume production. SANYQ balieves mnformation herein is accurate and reliable, but no guarantees
are made or implied regarding ita use or any infringements of intellestual property rights or other rights of
third parties.
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THD - af
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