| Ordering number: ENa781B

Monolithic Linear IC

LAB606M

Cordless Telephone Signal Processor

OVERVIEW

The LABB08M 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.

The LA8606M operates from a 1.8 to 6.0V supply
and is available in 44-pin QIPs.

FEATURES

* 1st and 2nd IF mixers

* IF amplifier

¢ Quadrature detector

* Noise detector

* Noise amplifier

* S-meter driver

¢ LPF buffer, BPF and data shaper

* Controllable preamplifier for either the Limiter or the
ALC

Power amplifier and power-down circuit
Battery check function

1.8 10 6.0 V supply

44-pin QIP
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PIN DESCRIPTION
Number Name Equivalent clreuit . Descripiion
1 ISTMIXINT
18t IF mixer inputs.
Nominal voltage is 1.2 V.
a4 18TMIXIN2
Supply for high-requency circuitry.
2 HFVCC Nominal voliage is 38 V.
100 181 {F mixer outpul.
3 1STMIXOUT Nominal voltage is 2.85 V.
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Nominal voltage is 0.7 V.

Number Name Equivalent circult Description
4 HFGND Ground for high-fequency circuilry
Jons
5 vyt v
5 ANDMIXIN ® Rert 2nd IF mixer input
20pF Nominal voltage is 1.2 V.
6 EXTREGADJ
Vier n 2k
o> ED et oty
7 EXTREGOUT —® EXTREGADJ and EXTREGCONT are 1.2 V
__K and 3.1 V, respectively.

8§ EXTREGCONT T o

E 2 k)

' ® 2nd IF mixer output

n mixer oulpu

9 2NDMIXOUT Nominal vollage is 3.3 V.

—® Voltage reference oulput.
10 VREF1 5 Nominal vollage is 1.2 V.

Band gap
{1.2V zener diode)
18 kD £18kn
IF amplifier input.

n tFIN ® K?' Vaert Nominal voltage is 12 V.,
12 SDET E? | ﬂ Signal meter output
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Number

Name Equivalent clrcult Description
IF ampiitier——| Quadraluwre delactor phase coil connection.
1 - QUADCOIL 10pF Nominal voliage is 2.8 V.
Noise detector outpul Nominal voltage is
14 NOISEDET 1.4 V with no inpul signal.
Schmitt trigger output,
‘ 16 SCHMITTOUT Nominal voliaga is 0.1 V.
16 NOISECUT
Extenal RC noisa filter connections.
Nominal voltages are 0.97 V.
17 NQISEIN
33 pF
75 k0
FM dalector output
18 DETOUT f @ Nominal output vollage is 1.2 V.
VB
18 BUFFIN (i9) ) ) 3rd-order Butlerworth filler extemal RC
network connections. The nominal voltages
} of BUFFIN and BUFFOUT are 1.12 V and
20 BUFFOUT D 1.2 V, respecively.
7
2 DATACUT REFY Dala signal output
. -+ Voo .
‘ Power amplifier voltage reference oulput
2 ir2vee 10k Nominel volage is 19 V,
@
61
am,
@ 2000
0% Power amplifier input,
2 PWRIN - Nominal votage is 1.9 V.-
T Voo
1k
: @ K Active-HIGH power amplifier contrel input.
23 PWRCONT 10ka HIGH when 1.8 V or grealer, and LOW
‘ ] when 0.8 V or lower
10k
nr
24 LFVCC Supply for low-trequency circuitry.

Nominal voltage is 3.8 V.
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Number

Name Equivalent clreult Description
25 LFGND Ground for low-frequency cirouily
Power amplifier cutput
% PWROUT Nominal vcltage is 1.6 V.
Power amplifier negative fesdback input.
a7 PWRNF Nominal voltage is 1.9 V.
2 PREREC ' Preamplifier refersnca vollage oulput
Nominal voltage is 26 V.
n
PH%{!EG
~ Preamplifier input,
8 PREIN " Nominal voltage is 26 V.
e 100 kD
22K
@ >__°
34 PRENF @ 1k Preamplifier negative feedback input
< Nominal voltaga is 2.6 V.
ALC
Vee
ALC detector extemal RC nelwork
PRECUT connection and ALC or limiter mode select
a2 ALCDET input, Nominal vollage is 1.0 V with no
input signal in ALC mode.
PREREG
— A
a3 FCH By Highpass filler capaciter conneclion,
1B2k2| 2000 Nominal voltage is 26 V.
24 FeL Lowpass filter capacitor connection,
Ry, P Nominal voltage is 26 V.
35 BPFOUT 126 mézonn L é Bandpass filter output

Nominal voltage is 26 V.
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Number Name " Equivalent circult Description
Voo EXTREGOUT
% LED , LED driver output
a7 2NDOSC1
51 kn
2nd IF oscillator external crysta! oscillator
& K connection. The nominal voltages of
&—t 2NDOSC1 and 2NDOSC2 are 3.1 V and
3.8 V, respactively.
3 2NDOSC2 ?
. VCO confrol input The input voltage range
% FROMPLL - is 07 10 50 V.
18t IF oscillator buffer output.
40 TORL Nominal voltage is 2.2 V.
41 1STOSCH
1st IF oscillator extemal oscillator network
connecions. Nominal voliages are 0.7 V.
42 18TOSC2 ‘
—(® st IF oscillator and mixer reference voltage
a2 VREF2 v output. Nominal voltage is 1.2 V.
REF1
SPECIFICATIONS
Absolute Maximum Ratings
Parameter Symbol Rating Unlt
Supply voliage ) Voo 8 v
Quiput current lo 30 mA
Power dissipation Po 600 mwW
Operating temperature range Topr -20 10 75 °C
Slorage terperalure range Tay —40 1o 150 °C

Note
The device should not be completely immersed during the soldering process.
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Recommended Operating Conditions

T.=25°C
Parameter Symbol Rating Unlt
Supply voltage Voo as v
Supply vollage range Voo 1.8 to 6.0 v

Electrical Characteristics
Vece=38VYV, T. =25 °C

Rating i
Parameter Symbol Conditlon Unh
min typ max
No input signal. PWRCONT
is HIGH. 6 s 12
Supply current loo mA,
No input signal. PWRCONT 5 8 1"
is LOW.
LOW-lgve! inpul voltage Vi - - 08 v
HiGH-level input vollage ViH 16 - - v
LOW-lavel output vollage Vo - - 0.5 v
HIGH-evel output voltage Vou 3.0 - - v
External voltage regulator
Vee = 3.8V, Ta = 25 °C unless otherwise noted
Rating
Parameter Symbol Condition Unit
min typ max
Quiput volltage range Vo Vec =18 1060 Y 16 - 5.8 v
V=32 10
Vexseaour = 3 V. 6OV - - €0 my
Ling regulation Vune Vuse = Vo —
: Yextreaour Voc =18 10 _ _
a2 v 02 v
Load regulation Vioao lo =110 30 mA - - 60 my

High-frequency block

Vee =38V, T. =25 °C, fc = 49.830 MHz, f.s = 1 kHz, Af = 43 kHz. For AM signals, {4 = 400 Hz, 30% modulation
unless otherwise noted .

Rating
Parameter Symbol Condltlon Unit
min typ max .

Maximum input frequency 1| max - 50 - MHz
1st IF mixer conversion gain VG - 18 - dB
2nd IF mixer conversion gain VGuz - 22 ~ dB
Demodulator output voltage Vo ;3! dei;er input vollage = 70 110 140 mVims
Tolal harmonic distertion THDue - 0.5 20 %
AM rejection AMR Vi = 20 . empltuda % 40 - 6B
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Rating
Parameter Symbol Condfitlon Unlt
' min typ max
Vi = 80 dBy,
" 54 58 -
Signal-to-noisa ratio SN o modutaton B
Vi = 8 dBy, no modulalion 14 20 -
: Vi =10 dBu - 14 -
Noisa dalector output vollage Vo v
Vi = 40 dBu - 4] -
Vi = 10 dBp 0.2 0.6 0.9
Signal meter oulpul voltage Vam v
V) = 50 dBp 0.8 11 14
Vi=21 dBp - - 05
Schmiti-trigger output vollage Vsh )
Vi =37 dBp a5 - -
Schmiti-trigger lovel SH 21 29 a dBp
—3 dB limiling sensitivity -3dBLS -~ - 10 dBu
First mixer third-order intarcapt 3rdiM -23 dBm
Data shaper
Ve =38V, T.=25°C, fi=1kHz
Rating
Parameter Symbol Conditlon Unit
min typ max
Duty cycle Duty - 50 - %
Filters
Vee =38V, Tu = 25 °C, fi = 1 kHz, Vi = 200 mV,, unless otherwise noted
Rating
Parameter Symbol Conditlon Unlt
min typ max
h =37 kHz 15 30 4.5 dB
LPF attenuation oupr
h > 37 kHz - 18 - dBloctave
BPF gain Gapr - 0 - dB
h = 250 Hz 0.5 25 55
dB
BPF atlenualion OapF h =87 kHz 1.0 a1 6.0
- & - dBlectave
Preamplifier
Vec =38V, T. =25 °C, fi = 1 kHz, Vi = 2 mV. unless otherwise noted
Rating
Parameter Symbol Conditlen Unit
min typ max
Voltage gain VGrre a7 a9 41 dB
Total harmonic dislortion THDpre - 0.4 0.5 %
Input conversion noise voltage Viu RR=00 - 1 3 ny
ALC range ALC 3 dB ALC emor 30 40 - dB
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Rating
Parameter Symbol Conditlon Unit
‘ min typ max
ALC level Ve 16 19 22 v
Limitar level Vum 20 28 26 ¥
Power amplifier
Vee=38V, T, =25 °C, fi = 1 kHz, V; = 10 mV, unless otherwise noted
Rating
Parameter Symbol Condttlon Unit
min typ max
., AL = 100 £,
Voltags gain VGewn Vi = 40 dBY a2 a4 38 dB
T R = 100 Q,
Total harmonic distortion THDmR Vi = 40 dBY - 15 3.0 %
Maximum oulput power Po max AL =100 Q, THD = 10% 10 14 - mwW
Cuiput noise vollage Vo Ry = 0 2, DIN audio Iillar. - 0.2 0.4 MVima
. FWRCONT connected to
Crosstalk rajection CT ground 45 83 - dB
Battery checker
Vee=38V, T.=25°C
Rating
Parameter Symbol Condition Unit
min typ max
LED ON voltage Von Ses nole, 0.2 0.4 04 v
Hysteresis LEDnys - 100 - mv

Note
Von = Voo — Vexrrecour
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Measurement Circuit
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DESIGN NOTES

Voltage Regulator and Battery Checker

The external regulator output voltage Vecrrecour On
EXTREGOUT is determined by the resistor divider
network between EXTREGAD], 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.

—& Ve

(2w - 25A6080

VRer * | {7
- ot 0 Va
B

Vee ? v

[~ ]
,
NN LED

>_ I] L]
Comparator Va=1.2 Vx[—F'Ed‘ 1]

Figure 1. Battery checker threshold

ALC Detector

When ALCDET is tied LOW as shown in figure 2, the
ALC circuitry becomes a limiter. When ALCDET is not
tied LOW, the ALC detector functions normally and an
external RC network should be connected to ALCDET
as shown in figure 3.

Figure 2. Limiter-mode connection
8 (9
I 2k}

‘J. 560 kn 22k J- i
R2
lm WF 2 o lo.w uE lto W

Figure 3. ALC-mode connection

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

mately 1.00 V for an input level below the ALC thresh-
0ld, and the output current from VREF1 is 300 pA or
lower.

Highpass Filter

The highpass cutoff point of the highpass filter is deter-
mined by the RC network formed by the internal resistor
Ry and an external capacitor,

Lowpass Filter

The lowpass cutoff point of the lowpass filter is deter-
mined by the RC network formed by the internal resistor
Ry and an external capacitor,

First IF Oscillator

An external crystal, inductor and capacitor should be
connected to 1STOSC1 and 1STOSC2.

Second IF Oscillator

An external crystal and capacitor should be connected to
2NDOSC1 and 2NDOSC2 to form a Colpitts oscillator.

vCO

The oscillator frequency is determined by the value of
an internal varactor. The varactor value is controlled by
the level on FROMPLL.

Power Amplifier

PWRCONT is used to reduce power consumption by
decoupling the bias currents 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 and
VREF1.

Signal Meter Output

The voltage on the signal meter output is 0.7 V, with an
extemnal 16 kQ 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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Signal meter

Qutput

Ra J:
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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03 —
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Figure 5. Signal meter output voltage vs. input
voltage
Noise Detector

The noise component of the FM modulator output, after
it has been amplified and detected, is input to a
Schmitt-trigger circuit which has hysteresis. A noise

Voo udsy I
14| Vi=20 dBp 8 mVrC—]
fo = 49.830 MHe (Nomen 71—
£ 12 B e .l
sl [ 06 mvimG
10 (Oiode shifod level) | ="
g‘ 0.8 - 76 mVAC
// I
i o8 -] L~ (Traralaior shifiad bevel)
1 1T
B 04 /1/
02
[’

«30 20 -0 0 W0 20 I 40 50 & Yo W
Amblent tomparature {"C}

Figure 6. Signal meter output voltage vs. ambient
temperature

component of approximately 0.5 to 1 V on NOISEQUT
will activate the noise detector, depending on the
Schmitt-trigger levels.

a

P2
= - § R4 == 'y j’
2
0 fl el [ 5
Detector ™~ JQ‘&':.‘ = sch -i!t-
L~ o wlthT, -trigger
Nolse amplifior

Figure 7. Noise detector circuit

The random noise level varies when a front end or filter
is connected. Accordingly, the Schuﬁt-trigger levels will
need to be checked after making such a connection. The
Schmiti-trigger level on the weak input side is adjusted
by reducing the resistance 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 determined
from the following equations, respectively.

1 R3
GO'-'—"z-XEl-

o= x Rl + R2

CE I "R <=3
1 RI+R2

Q"EKJRlszxm
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TYPICAL APPLICATIONS

Fixed Station Fréquency Oberation

Voo Voo .
& r » TX
1
LASBIOM
+ a5 R20
L2 A21 CR2 120pFf 1k QOMpPressor
- CRIG £ 0 C26 v .
(o= Ca8 | Gav 22 pF C24 Leemop T
: OI;?; 0.:');7 i ‘\\. 3000 pF
BOQ1 . .
a0 o Bl [ [a) o] [l (] 6] fl [l [l o
A1 1001 4F I I ] T N 23 a
510 1 Bandpase J ey LT 2.2
[ l I 30y fiter .__I_ R19
Ca22 560 ki
C2 0.047 yF 18t o [ 4.7 yF ]
2 mixer [* | oschlator E 22] : ok
Veo | ALC Jr————— ——————— - j’ 7r
3 L i 31 I——"—-—-——-—-
oFt 1 1 kﬂ r c21 +
1 - hhid 4.7 pF
1] | Pre- ™3 s
Ol ([T E e,
R 00120F i
. H c1a 1+
= | = ==
- g R £ B
A2 Limiter v
i [e] 23] %
. R3 — | . ' Ycpu 100k2
sk I 7 |- Extemal 2nd 2nd Battary 1k (271 C18 4.7 uF
regulator mbter oscillator checker Rl | + nlr
1
2 ) E I LF%’GC 5 'kﬂ E . c17 ‘;ITO pF
v r 1o L cmF +
0.t
e ‘_J Data J'-r ¥
4 IF amplifier shaper Ej,
cra Det Butfer
C30,047 yF ] Nolso : e
I—
+ amplifler ‘D" /
* Nolss detector 1 Powiﬁr
C4 10 4F _E metar and Schmitt trigger amplifier .
P2k | [ 1 N\
REF1
12 13 14 156 16 17 18 22
(2] [o] [ef [s] L] [of [ro] [ c1s ¥
> . . 33 pF
o ce | cru [ Rio G4
‘i - 0| . [0k cs . 0.1 pF r
PL)4———} R L 4 J, 1000 C13
CcRU . Bk TR0 As _1/ ‘gg" " pF 10 pF
200 kO 100 _I gz A7
N S0 kO
A1
{""% R cizd
m 7 4 1oF T+ T .
i LABE3OM 1
| i expander '
el o3, | 1. ool '
7k | ! Ai8 ci r
' 470 T 200
-k == pF LABG 16N
r y r nr :g;l,:lt;
Veo Voo VREF1

CF1

Ll
12
CR1
CR2

Murata SFE10.7MS2
Murata CFU455E2
Mitsumi WK40337
Mitsumi YD0103
39.130 MHz

10.245 MHz

‘No.3781-13/20



LA8606M

Operation with an External PLL

LCT152 or Vee  Veco -
LC7152M PLL 4 - N ™
i
LABE30M
J; &
2 ¥ oxd i s cos Tr20erf 11 compressor
_____ cze | cer 22 pF c24 Lo TX
" i I_I.F;‘ Il;.':gr 1 N 3000 pF
eon
_____ 1 VREF1
f_.,,._ @] [6] o] [o] o] (o) [l o] [ [} [ |
o o1 ' L 1 — 1) oxsSieT 7 |22i0
1 Bandpass 33—
| *T* 3‘”_‘? filtar c F"E_Q
22 580
€2 0.047 pF 18t 1wt 22 4.7uFm f
2 wixer [*—] oscillator T : 10 KO
E AR O —— - or
Vee I MC T
_______ a
g ! via [P g
CF1 ) _< 47 yF
1] | Pre- ™ v
’ —_E 1| | ampiitior 22k LE_;"'_@_AT
190460 €20 .
' 0.1 yF o0 1+
: P s
h2 Limiter RIBIOOKD ¥,
34 ] o 28] &
| Il el ‘
» R3 | CPU
1371 1K Ci84.7 yF
o | - External nd g 2nd Battery o7 | I
7 regulator mbrer oscillator chechar b 27} + r
| l E1 ki C17 470 F
ﬂeoae AAAAS _I - 1L
25 o HVe 2 cie *
Voo Oula Q.1F
J;——{I:—E*J IF amplifier shaper 577
Ca:;?TpF Detact Butter Voo
[ ] A5
amplilier
x Signat Nolae detector Power
C4 10 yF E 1: meter and Schmitl trigger amplitier E——\_
Vg < T2KE I [+ I |
1_12_I l-‘aJ I_‘f-l |_15J |—16J 17—[ taJ 1EJ I_aOJ 21 22 c15 ==+
p—t W Lh ce . A uF
cs | cpu | RiD - Cl4
o1 I e oApF| o, ackal ca J;, :;9,? o o1a 0.1 yF b4
1 1
CPU4—————1 & Rs 2200 1000 7+ o 1000 R13 cio 10uF
$1510 R pF y
A5 3 pF 3 pF o2 kn¥ 6BO0T
200 k02 Py _‘l’ Ve pF A7
o B0 K
A11
wi e eel 2%
™ mwmT beed 1uF T+ U '
(4--- R15 LABG3OM 1
A ] 1 22 axpander N
7 | ¥
eref |T 31U o1 r-——- -
1 ! R18 LA
Ly 47k oF CResien
E
1y ' , ES spoect
Veo Voo VRer1
CF1 Murata SFE10.7MS2
CF2 Murata CFU455E2
11 Mitsumi WK40337
CR2 10,245 MHz
When fveor = 36 MHz,
CX 18 pF
L2 Mitsumi YD1001
When fveoz = 39 MHz,
cX 18 pF
L2 Mitsumi YD1002

No.3781-14/20



LA8606M

Separation Frequency, Af — kHz
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Demedulator Output.,vo — dBm
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third parties.

M 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.

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

@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO, LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and ali 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 ocited 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.

M Information (including circuit diagrams and cireuit parameters) herein is for example only; it is not guarant-
ged for volume production. SANYQ believes information herein is accurate and reliable, but no guarantees
ars made or implied regarding its use or any infringements of intellectual property rights or other rights of
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