| Qrdering number: ENaT81B

Manolithic Linear IC

LAB606M

Cordless Telephone Signal Processor

OVERVIEW

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

IF mixers, IF amplifier, quadrature detector,
noise 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.

FREIN
The LA8BG06M operates from & 1.8 to 6.0V supply ETaGuT
and is available in 44-pin QIPs, PWRHF
PWROUT
LFOND
FEATURES urvce
¢ 1st and 2nd JF mixers
¢ IF amplifier
* Quadramre detector
* Noise detector
* Noise amplifier
* S-meter driver
+ LPE buffer, BPF and data shaper
L ]

Controllable preamplifier for either th imites:
ALC '
Power amplifier and power-dowsi «clran;
Battery check function
1.8 w 6.0 V supply

44-pin QIP
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LABGO6M

BLOCK DIAGRAM
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PIN DESCRIPTION
Number

Desorption

18t IF miear inputs.
Nominal wltage Is 1.2 V,

Supply for high-kequancy ciroultry.
Nominal voltago s 38 V.

18l {F mixer outpul.
Nominal voltage s 2.65 V.
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LA8606M

Numbar

Hame

Equlvalent alrcult

Doscription

HFGND

Grownd lor high-requency clreulby

NDMIXIN

EXTREGADY

EXTREGOUT

EXTREGCONT

ZNOMIXOUT

2nd (F mixar output
Nemlnas voltage is 3.3 V.

Vollage relerance outpul
Mominal voltaga is 12 V.

IF ampkfiier input,
Noming vollaga Is 12 W,

Signal meter outpul
Nominal voltage is 0.7 V.
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LABBO6M

Number

Equivakint clroull

Desgctiption

QUADCOIL

NOISEDET

SCHMITTOUT

NOISEOUT

17

NOISEM

3rtorder Butterworth filler exiemal RGC
motwock conneclions, The nominal vollages
of BUFFIN and BUFFOUT am 1.12 V and
1.2 V, reapaciively.

Data signal output

Power ampilfler vollage refenance culput
Nominal voage is 19 V.

Power ampiifier inpul
Nomina} wollago is 1.9 V,

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

24

LFVGC

Supply for low-frequency clreuitry.
Nominel vollage &5 38 V.
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LABG606M

Numbsr Hame Equlvatant clreult Desctiption
% LFGND Ground for lowe-trequency cirouiley
Voo
] PWROUT Powor amphfier ou1p1.|L

27 PWRNF
pa reforphos vollage oulpul
2 PREREC »ﬂ\ i!ﬁ%\‘bﬂ@ 28 V.

Nomingl vottage o 28 V.

Preamplifer negalive leedback npul
Nominal volage s 28 V.

ALC daleclor sxtomal RG nedwork
connecion and ALC or lmiler mode select
inpul. Nominal woltage ls 1.0 V with 0o
inpul elghal In ALC moda.

Highpass fter capacitor connection,
Nominal voltage 1s 28 V,

Lowpass fiter capaciior connecion,
Nominal voftage is 28 V,

Bandpass fiter cutput
Nominal voltage s 2.4 V.
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LABS06M

Humber Name Equivalent checult Description

Voo EXTREGOUT
b A

%% LED

a 2NDOSCH

% 2NDOSC2

% FROMPLL

© TORLL 11 IF oscilislor bulfor oulput

Nominal voltage is 22 V.

18t IF oscilator extomal osdlllalor nabwork
connections. Nominal voltagas o 0.7 V.

it IF osclllator and mbxer reforance voltage
outpil. Nomingl voltage I8 1.2 V.

Rating Unlt
8 v

30 mA
600 miY
=0 b % it
—40 1 150 i
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LA8GO6M

Recommended Operating Conditions

T. =25°C
Paramatet Symbol Raling Uni
Supply voliage Yoo 38 v
Supply volage rangs Voo
Electrical Characteristics
V=38V, T.=25°C
Pasameter Symbed Condiklon
Ko (npul signal. PWRCONT
I8 HIGH,
Supply cumren! log
o inpol signal. PWRCONT
Is LOW.
LOW-evel Inpul voliage Vi Vv
HIGH-faval Inpul vollage Vin - v
LOW-iaval output voliage Vou 0.5 v
HiGH-ovel outpul vollage Vou - v

External voltage regulator

Vee = 3.8 V, T. = 25 *C unless otherwise noped

Parametor

Oulput wollage range

Ling regulation

Load reguiation

High-frequancy blo

18t mixer input yollage =
80 dBp

110

me‘

05

AM rejecion

Vi = 80 dby, ampiitde
modukated

dB
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LABBEO6M

Rating
Parameisr Bymbal Condlion Unk
min typ max
Vi = 80 dBy,
54 58 -
Signal-fo-nolse ralio SN no modulalion @
V) = 8 dBy, no modulalion 14 0 -
Vi = 10 dBp
Noiss delector oulput voltage Vo
Vi = 40 dBy
Vi = 10 dBu
Signal mater oulput vollage Veu
V) = 50 dBp
‘ Vi =21 dBp
Soheith-trigger oulput vollage an
V) = 37 dBp
Schmltt-trigger fevel 8H
-3 dB limiting sensilivity —3BLS
Fat mbxer third-ordar intercep! rdIM
Data shaper
Vo =38V, T.=25°C, fi = 1 kHz
Parameter Symbol
Duty cydoe Duty %
Fllters
Vee =38V, Tu=25°C, £ =1 kHzs'W
Paramater Unh
da8
LPF atienuaton
dBloctave
BPF gain 8
¢B
8PF atlanualion
dBlectave
Preamplifiei
kHz, V¢ = 2 mV., unless otberwise noted
Rating
Symbel Condhlon Enft
min typ max
Vipene 7 k! 3|
Tota) hamonksdigisrien THOPre - 0.4 05 %
Input conversion noise“vallage Vi Ry =09 - 1 3 W
ALC ramga ALC 3 dB ALC eror X0 40 - B
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LAB606M

Rallng
Eqramator Symbol Condilon Unit
min typ may
ALC lavel Vae 16 19 22 v
Limiter level Vi 20 23 28 v

Power amplifier

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

Parameter Symbol Condtion
] AL = 100
Vollage gain VGrw V:‘ = 40 gé'v
- Ry = 100 £,
Total harmonko distorlion THD g Vi = A0 dBY
Maimum ouiput power Pa max R = 100 £, THD = 0%
Quipul noige vollape Vio Ry = 0 £, DIN sudio 1 Vi
PWRCONT connecled \b

Crossiak rejeclion cT ground i
Battery checker
Vee=38V, T, =25"C

Parameter Unkt
LED ON voliage 0.3 0.4 v
Hyslarasls 100 - my
Note

Vonu = Voo — Vimecour
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LA8606M

Measurement Circuit
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LA8606M

DESIGN NOTES

Voitage Regulator and Battery Checker

The external regulator output voltage Vexmegour OR
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 'V, +
0.3 V. Hysteresis is fixed at 100 mV,

-
&
&+

T

Voo

Comparator

ALC Detector

When ALCDET is ticd LOW as sho
ALC cirguitry becomes a limiter. When ALE
tied LOW, the ALC deteclor mnét;fms o
external RC network should £ v
as shown in figure 3.

ﬁgm“*&,ﬁ_{\\m-mc)dc connection

Note
The ALC dme conslant resistors, R1 and R2, shonld 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

s¢iffalor frequency is determined by ihe value of
an mfeﬁlal varactor, The varactor valve is controlled by
vel on FROMPLL,

Power Amplifier

PWRCONT is used to reduce power consumption by
decoupling the bias cwrents that nomally flow into the
power amplifier inputs. PWRCONT is HIGH during
normal operation and LOW during the power muie and
battery save modes.

IF Amplifier

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

Signal Meter Output

The valtage on the signal meter output is 0.7 V, with an
external 16 k€ resistor and 1 uF 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 R, to compensate for the signal meter output
voltage,
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LA8606M

4 T
Yoo wdev

| i 20 By
a"\l'mf 4 Jol_“m“k

|

m—

Cutput

Mgt weler suiged wallige (V)

Figure 4, Compensation network

The affect of the level shift compensation is shown in
figure 5, and the corresponding temperature coefficients,
in figure 6

[ 3] T ¥ T T T Y
Voo =38V
™ CEN & =40 ket |

*_f%
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B
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o
-
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L T L] 0 mn o L] B
Irput vedngs bov il {dlyt}

Figure 5. Signal meter output voltage vs. input,
voltage '

Noise Detector

16
I
detocor [ Sche-viger

i1 R
Go = 3%R
1 RI + R2
e fo = —— 1’
Schmitt-trigger. le‘vcl on thé weak input side is adjuswd " e R xR
byreducingthcmiiﬁm:iccofliﬂiorbyreducmg the Q=1 L+R2 oo
noise amplifier gaim, 27 \RI xR2

The bandpass noise amplifier gain, Go, the center fre-
quency, fc, and the quality factor, Q, are determined
from the following equations, respectively.
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LAB606M

TYPICAL APPLICATIONS

Fixed Station Frequency Operation

e 2]
A
ﬂE_*_ Exemval and =1 Cl8 4.7 4F
regulator mblor |Z7) S r}r
CI7 4TOWF
2SAE0BA B J ol zal , i
as cig t
Voo DA U

Elj,

J'——c=——|z-1 IF ampltior
cR
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LAB606M

Operation with an External PLL
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LA8606M

lcco = V¢

Vrefl.Vref2,Pre-Reg - Vec

ot

\

Q"‘ 1.4

[
=N

3 % E §
Supply Yoltege, Voo — V
Vext.Reg.OUT - lo

Reterence Supply Voltage, Vrefl. Viref2 — ¥V
-~

External Low Supply Voltage = 3.0V

PmAmpRefmmo Voltage, Pre-Reg — V

w
=

N

VerrReg. OUT = V¥
n o ;

Externs]l Regular Voltage Quiput,

053 Vpo=3.8V
o External Transistor : 28A608G

0 20 &0 60 ad 100 120

] 7
Output Currant, Iy — mA

g
g E IVon=3.8V
E ) 10 f¢=40.830MHz
’j' fm=1kH> Vo + Noige
g. _2&9__?=13k z
S 4
£ .
% AM-OUT
| fm=400Hz |
a 2 So%modN
§ VA\P\J\,\ v s s
CR
E L Noigs
z ™ 5 - — .

Input Voltage, Vpy - dBu

N-Curve Characteristics

Veo=3.8Y
""'\,1 A Vin=80dBu
P '\\ g ' o] No Modulation
7 NY
/| 3l
LB B L | %,
9[\Separation Frequency,
Af - kHz
_5
Y
X
= - [/] &

Separation Frequency, AT — kHx
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LA8606M

Demodulator Output, Vo ~ dBm

Vo,20dB SINAD - V¢

A fc=49.830MH=
| frm=1kHz ]
af=+3kHz
b Vin=80dB, _ |
X
g 0
0 /'
" 2 3 t A
Bupply Voltage, Vo, — V
v -V
> o ND N
!
v
£
53‘0
K
H 20 e
g VD
-
g ‘ln
Voo=3.8V \\
4 |[rc=49.830MH: N
z %% w0 T
Input Voltage, Vo — dBy
VG-MIX1 - Vgscel

[ L4
= L=

1st Mizer' Converter Gain VG-MIXI - 4B

Vo388V
fhmo 70MHz

& ;bsc_w 245MHz
T Vouc2= - 18.8dBm

\

;
43

ond Mixer Converter Gain, VG-MIX2 - dB

]
1c=10. 24 SMHx \
Voxe22-19.8Bm
l
%0 ~0 20

2nd Mi:arlnput Voltege, Viy — dBm

Vs VIN

. 1.6
T4

1.2

o

o
[

o
~

ad
.2

Bignal metar Qutput Valtage,
[=]
o

=]

Sehmitt OFF “
) L1

R

Schmitt ON —
e e

™~

" - -
Supply Voltege, Ve — V

VG-MIX2 -~ Voscl
Vig=3.8Y
fns10.7T0MHz
*Efgsc=1o.mmnz P e\
¥ {Vin= —40dBm /
% 1® Tex10, 70l Hz
.E vins 40
¢
E / 50%“:10.%#
1 |
e TR R T 20
2nd Oscillator Level, Voge? — dBm
o Vveop = Ve
Vexrt.ReG.ouT=3.0V (When V ;gﬁg}
= A z
0

2 3 & B
Supply Voltage,Von ~ V
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LAB606M

‘ fuco - Vop » tyeo - Voo
MVec=38V | | Voc=38V
V{0 Gain=0.722MH2/V VCQ Gain=0.725MHwV
1ch: 38 975MHz 1ch: 35.916MH:
10ch : 89.276MHz _..-—ﬂ""f 10ch: 36.276MHz __...—-""""M
&0 ”» /[
§ e &
4 = 1%
2 3 k:
2 Wk %
L (Whanvnnnﬂ.sv
(When Vpp=0.9V) | | C=18p !
lc=18p L- YD1002 (Mitsumi) L : YD1001 (Mitsitpi
¥ 1 ] 3 Z 5 il
Supply Voltage,Vpp ~ V
THD Vo ALC - VN
(ALC mode)
Pro Amp
Vog=3.8V
fi=1kHz
0.0}
Vo A A
. /1
1,C (Vi = ~ 20dBm) ]

o)

.........

=

D1 (Vi= —=20dBm) |

_—

Total Harmonic Distortion, THD — %
=
"‘\...‘.‘

THD2 (Vi= — §5¢Bm) -
N i o

01

E 4 3
Bupply Voltage, Vg — V

. Vee s f Response
. o » ,
| =00 | [ | Veo=3.8Y
Pre-Amp VG =38.8dB " Vi= - 20dBm
7 PFVG=0dB | g Pre Amp+ BPF
ﬁ;‘ o Amp+BFF I
3 &N v / —--4.“\
E . {lat E 40 J/
‘zg ' \F-BPF // )
§. 0.? o=
= os 'ml
% 0.5 @
E]
& -0,
g 0.4 14 T 5 ygp %3 [ I o 4
Supply Voltage, Voo - V Input Frequency,f — H:
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Pomax - V¢ . THD - §
%m Power Amp / ® Power Amp
fi=1kHz Y I Veoo=38V ]|

! ool THD=10% 2/ a Po=60mW
3 o
=
n £
3 L i
. Ry=A0 ] 3 s
% 20 /—-'"'—L".-_- L
§ E .
&

100 . 2
g P4

0 1.0

[ F, [] m

4 ]
Bupply Voltage, Voo = V
THD - VLN_

e

Vee=3.8V
fi=1kHz

ur

@:.ﬁ; 830MHz
.fm»- 1kHz

—
o
—

-

-
2]

hY
o

Total Harmonie Distortion, THD - %
c o [ ™)
} ]
"
XS

50 =40 10 -20 =10
Input Voltage, Vpy - dB

leco Vref - Ta

-
F

—
[

Quiescant Current, lo, — mA
3

¢ % i ] % w00
Input Yoltage, Yoy — dByu

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

ny products described or contained herein for an above-mentioned use shal:

(D ﬁbcept J‘i.ll! rasponsibility and indemnify and defend SANYQ ELECTRIC GO, LTD, its affiliates,

gubsmlaagas and distributors and all their officers and employeas, jointly and swaraﬂ'y againat any

o ﬂ\\al_{e claims and litigation and all damages, cost and expenses associaled with such use:

@ Not, Jfpose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC CO, LTD, its affiiates, subsidiaries and distributors or any of
their officers and employess jointly or severally,

M Information {including circuit diagrame and oirouit paramaters) hersin is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and raliable, but no guarantess
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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THD - af
-1 Vee=3.8V
*® fm=1kHz
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Supply Voltage, Voo ~ V

Sigeal meter Qutput Voltage, Ver — V

N-Curve Characteristics

1.2

Vo =3.8V

Vin=80dBx

1.0

No modulation
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Input Voltage, Viy — dBu
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'8 VND _— Vin - Vin - Ta .
Veo=98V cc=38V
fc=49.830MHz N fc=49.830MH2

- 250 oM 'k\‘ f
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306 i 1}1 Vi=50dBm
L i
z ‘ l.
0L (e
11
02
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Input Voltage, Viy ~ dBu
VoALL - Vi

Output Voltage (ALC mode), Voarc — mVrms

18

-6 -4

o

Input Yoltage, Voy ~ dBm

!

k1] 4} &
bisnt Temperature, Ta - *C
VG-PWR - Ta
Ycc=3.8V
fi=1kHz
RL= B0 Vi= —40dBm
]
o 1
Ry =4 0 —
//
/
P W W L ]
Ambient Temperature, Ta ~ *C
Pomax - Ta
% 160 Voo =3.8V
| fi=1kHz - _— R a
THD =10 > E= I
o )/ RL:-'GET\"-.
e
E ] /)‘/
/
£
g 0es *L: 1] ®

Ambient Temperature, Ta — *C
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