
Ordering number: EN3781D 

Monolithic Linear IC 

No. 3781B LA8606M 

Cordless Telephone Signal Processor 

OVERVIEW 
The LA8606M 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 JOF mixers 
IF amplifier 
Quadrature d etec tor ./ j 
Noise detector 
Noise amplifier 
S-meter driver / / 
LPF buffer, BPF and data shaper 
Controllable preamplifier for either tbb limiter or i 
ALC / / 
Power amplifier and power-doum Circuit ^ 
Battery check function . 
1.8 to 6.0 V supply / / 
44-pin QIP 
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BLOCK DIAGRAM 

Number Nam* itr iul l DtMripllon 

1 
v.-,..... „ „-•••' L.V- y 

1st IF robtar inputs. 
NotninaJ vcftago i$ 1,2 V, 

1 ' 0'v . REF2 
\ j . 1 kfi : 1 hi) 

\ " t S H ^ - J - M g ) 1st IF robtar inputs. 
NotninaJ vcftago i$ 1,2 V, 

44 . ' 1STMIX 

' 0'v . REF2 
\ j . 1 kfi : 1 hi) 

\ " t S H ^ - J - M g ) 1st IF robtar inputs. 
NotninaJ vcftago i$ 1,2 V, 

2 / / Supply (or Ti»gh*lraquancy circuitry. 
Nomind voltage Is 3.8 V. 

•C 

3 ' : J ^ y i x q ^ 

- "Ir^ 
tat IF mixer output. 
Nominal voltage is 2.65 V. 
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Numlwr Nam* Equtvatont elrouN >9cr1pUon 

13 QUAOCOiL 
IF Arrefattw 1) 

10 pF 
Ouadralira detect^ phwe cod oonrtoctlon. 
Nominal vortaga U 30 V. 

14 Noiseoer © (3> 1 

V 1 " 
VBI V 3Er 

nr 

® <T 

i ' \ 

P 

7 

Nott<MeclouN|pul N I M volape U 
i A M with | p f u l jpnaT / / 

IS SCHMrTTOUT 

© (3> 1 

V 1 " 
VBI V 3Er 

nr 

® <T 

i ' \ 

P 

7 

-J TT1-- 'i-,̂ '.. 
ScKmiti / / 
Nominal voltage to 0.1 V. / / 

16 NOISEOUT 

© (3> 1 

V 1 " 
VBI V 3Er 

nr 

® <T 

i ' \ 

P 

7 

I x i e m i ^C row fillor conrwctiorw. 
fefpinal ^ l a g M V. 

17 NOfSEW 

© (3> 1 

V 1 " 
VBI V 3Er 

nr H K r 

P 

7 

I x i e m i ^C row fillor conrwctiorw. 
fefpinal ^ l a g M V. 

16 DETOLfT 

1 1 
33 pF 

76 tfl ,f 

r Jv' 

FM detector output 
Nominal output voltage Is 1.2 V. 

19 BOFFIN ®y c 

.J':' p V 

^ ^ / V Buttwworth fitter ext&mal RC 
netwdi ooweclioa*, The nominal voltage* 
of &UFF1N and BJFFOUT are 1.12 V and 
1.2 V, rupecfrely. 20 BUFFOUT 

®y c 

.J':' p V 

'flEPl 777 

Buttwworth fitter ext&mal RC 
netwdi ooweclioa*, The nominal voltage* 
of &UFF1N and BJFFOUT are 1.12 V and 
1.2 V, rupecfrely. 

26 DATAOOT 
'flEPl 777 

Data signal output 

21 WC0/ 

<& | 

jVoo 
lOhD 

61 : 
kn 

r 

Power amplifier voltage referanc* output 
Nominal volacp ft 1.0 V. 

22 / - P W # 

<& | 

jVoo 
lOhD 

61 : 
kn 

r 

Power amplifier input 
Nomina) voUajo is 1,9 V, 

23"*. 

""A,. ""V 

IO kn 

100 M 
7 

t-Vco 

H 

Active-HIGH power amplifier control Input 
HIGH whan 1.6 V or great*, and LOW 
when 0.8 V or lower 

LFVCC 
Supply (or low-frequency circuitry. 
Nominal voltage is 3.6 V. 
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Number Nama EqukafeM circuit DaacrlpUon 

96 LED 

Vcc EXTRgOOUT 
A ® 

=|>-r< LEO driver ^tJ^Hi'^S^^^^^ 

/ / 
V ' ^ 

i f " 

37 

3d 

2NDOSC1 

2NDOSC2 

' 1 / / 
extemal cryilal otcAalor 

bomeb&n. The rnmW'vollagos of 
S^DOSOI and 2KOOSC2 are 3.1 V and 

' • / i* 
99 

40 

41 

42 

FROMPll 

TOPU. 

ISTOSC) 

19TOSC2 

VCO^Mrol fripul Th« input votoge rar^o 
La , 0 J i 4 5.0 V. 

M JF oscilt&lor butfar output 
Nominal voltage is 12 V. 

1st IF (Mciflalor oxtamal oadllator nalworii 
conrwfona. Nominal voltages aro 07 V. 

43 VREF2 
**t£Fl 

1st IF oscillator and mbtar raferanoa voltage 
output Nominal vottega b U V. 

SPECIFICATIONS 

Absolute Maximtuni Ratings ; 

/ J>aromaj#v" / / Symbol Rating Unit 

Supply votege / Vdo e V 

Oulput cu to^ • b 30 mA 

Power / Po 600 mW 

O p a f ^ tempe^tyra ranfift Tepr -20 (0 76 

Storaga tafnj^lure fiffl^i T * -40 to 150 °C 

Note / / 
The device should ^ completely immersed during (he soldering process. 

No. 3781-6/20 



LA8606M 

Recommended Operating Conditions 
T . = 25 

Parameter Symbol Rating Unit 

Supply vottaga Vdo 3.8 V 

Supply voltage range Vdo to 6.0 V 

Electrical Characteristics / / v 

Vcc « 3.8 V, Tt = 25 *C / / X V % 

Parameter Symbol Condition 
/'./ftetln|p|* 

Parameter Symbol Condition 
mEn y 

Supply ourronl Icc 

No Input eigne). PWRCONT 
b HIGH. 

• zg? /. 
12 

mA Supply ourronl Icc 
No inpul jignal. FWRCGNT 
Is LOW. H 

mA 

LOW-tovel Inpul voltage VlL / / ' ^ -.v' - 0,B V 

HIGH-tovel Inpul voltage VH / / \< - / / ' - V 

LOW-taval output voltage Vol 0,5 V 

HKJH-tevd output vottage Vow - V 

External voltage regulator 
Vcc = 3.8 V, T* = 25 *C unless otherwise 

Parameter Symbol 
Rittng 

UnR Parameter Symbol 
mln typ max 

UnR 

Output vollage range Vo . / ; 1.6 - 6.8 V 

Una regulation VtlNE 

/ / 

% s 3.2 10 

P v 
- - 60 m V 

Una regulation VtlNE 

/ / 
Voc = U to 
&2 v - 0.2 - V 

Load regulation VuSi) " ^ ]q = 1 to - - 60 mV 

High-frequency block 

Vcc = 3.8 V, T. = 2$ C, fc m^JB&ffi* fW f l kHz, Af = ±3 kHz. For AM signals, fn^ = 400 Hz, 30% modulation 
unless otherwise rioted / 

Parameter Symbol Gondii on 
Rating 

UnM Parameter Symbol Gondii on 
min typ max 

UnM 

Maximum ihpat freqyor^.- • / .Hi max - £0 - MHz 

let IF. W w c o w ^ i r i / VGwwi - 18 - dB 

2nd IF mixer ^yerakM'.^ajn - 22 - d6 

Da modulator output voltage . / / Vo 
1«t mixer input voltage & 
80 dBji 70 110 140 mVmt 

Total harmonic d i l to f i i ^V- ' . / "'V,. ST- THDHF - 0.6 2.0 % 

AM rejection AMR 
V| s 80 dBp, amplitude 
modulated 30 40 - dB 

No. 3781-7/20 
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Symbol CondfUcn 
Rating 

Unft Symbol CondfUcn 
rrin typ imx 

Unft 

&gna[-bHK)i» ratio S/N 

V, = 80 dB^ 
no rood ula Hon 54 58 -

d6 &gna[-bHK)i» ratio S/N 

Vj = 8 dfyi, no modulation 20 

d6 

Noise deledw output voltage 
V, = 10 dBji - U / ' i 

V Noise deledw output voltage 
Vi = 40 d3ji - / / 

V 

Signal meter output votlage Vsm 
Vi = tO dBji 0.2 "V "An, 

> v / Signal meter output votlage Vsm 
Vi = 50 dfy 0.S ^ V s 5 ' H i P f T i l -

"V "An, 
> v / 

Schmitt-fcigger output voltage VsM 
V, * 21 dB*i - / / I I , JJ0.5 , 

/ V Schmitt-fcigger output voltage VsM 
Vi = 37 ftp 

/ V 

Schmllt-trigper tevel SH 
•I'fe;,.. M 

x / dBji 

- 9 dB limiting Mnaflivrty -3dBJ_S V - - X //a dBji 

Fkat ntxer twd-order intercept 3rd EM dBai 

Data shaper 
V c c = 3.8 V , T , = 25 °C, 6 - 1 k H z 

Parameter Symbol / l ^ d l t k J o 

: . Rating 
Una Parameter Symbol / l ^ d l t k J o 

mto , typ max 
Una 

Duty cyds Duty " V 50 - % 

F i l t e r s --h-

Vcc = 3.8 V , T . = 25 ' C , ft = 1 k H z , V . = 200 m V m unless otherwise noted 

Parameter 
Rating 

Untl Parameter 
mtn typ max 

Untl 

LPF attenuation 
3.7 kHz . 1.6 3.0 4.5 da 

LPF attenuation 
% > 17 kHt " - IB - dB/octave 

9PF gain / / - 0 - dB 

8PF attenualbn > : 

b / ^ 5 0 Hz 0.5 ZS 6.$ 
dB 

8PF attenualbn > : 3.7 kHz 1.0 3.1 6.0 
dB 

8PF attenualbn > : 

- 6 - dS/oclave 

a''' .v.'' 

Preampllftel 

Vcc = 3.S V , T . U 2 J ^ f i = V ' k l l Z j V i - 2 m V „ « unless otherwise noted 

/ Symbol Condtllon 
Rating 

UrvH / Symbol Condtllon 
tnln typ max 

UrvH 

VoitaflV^iiri , VGpflE 37 39 41 dB 

Total harnionic distortion THOphe - 0,1 0.5 % 

Input conversion no^o v^la^e Vhi Rg = o n - 1 3 nv 

ALC ranga ALC 3 dB ALC error 30 40 - dB 
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Paranwtar Symbol Condition 
M k i g 

Unit Paranwtar Symbol Condition 
mln typ max 

Unit 

ALC [aval 1.6 1.9 22 V 

limltar level VLW 2.0 2.3 Z6 V 

P o w e r a m p l i f i e r 

Vcc = 3.8 V, Ti = 25 *C, fi = 1 kHz, V, = 10 mVra unless otherwise noted / / S , 

Paramatar Symbol CondWon 

. / / m: 1 r ^ -^r 1 

Paramatar Symbol CondWon 
mln f / typ j P ̂  .maiP' 

r ^ -^r 1 

Voltaga gain VGrvffl 
r l * too a 
Vt * -40 dBV 

3 2 / / 
* — H - . 

m % 
t i s t P * 6 / 

s' 
/ « 

TolaJ IwrmorJo diatodiofi TUDwm 
Rt - 100 fl, 
Vi = -40 cfBV •'1 r 3 / . / % 

Maximum oulput power Pa max Ri « 100 n , THD = 10% ' . " ' 10 "W. % mW 

Output nciw votlaga VNO Rj = 0 0, DIN audio filter V 0 4 mVnw 

Crowtalk refadlon CT 
PWRCONT connectors 
pound / / ^.•t&hrrr 

•7 '''-•-,'• 
63 . . / - dS 

B a t t e r y c h e c k e r : % 

Vcc - 3.8 V . T . = 25 *C / / 

Panunatar Symbol - ' / Coodttor 
/ . / Rating 

Unit Panunatar Symbol - ' / Coodttor 
/Wi typ max 

Unit 

LED ON voltaga VON / See ..,, //o2 0.3 0.4 V 

Hyatareala LEDHYS- ,;:•••' _ 100 - MV 

Note 
Von = V c c - Vbokeqout 
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Measurement Circuit 

M u r a t e S F B l 0 . 7 M S 2 
MuiSHa J5FU455A 
Mitsumi W K 4 0 3 3 7 

Y D 0 1 0 3 

CF1 
CF2 
LI 

CR1 39,130 MHz 
CR2 10.245 MHz 
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DESIGN NOTES 

Voltage Regulator and Battery Checker 
The external regulator output voltage V k o h e o o v t on 
EXTREGOUT is determined by (be resistor divider 
network between EXTREGADJ, EXTREGOUT and 
GNU 
The battery checker turns ON when the voltage on 
EXTERGOUT reaches the threshold voltage, shown as 
VA in figure 1, and when the supply voltage is VA + 
0,3 V. Hysteresis is fixed at 100 mV. 

mately 1.00 V for an input level below the ALC thresh-
old, and the output current from VREF1 is 300 |iA or 
lower. 

Highpass Filter / / X 
The highpass cutoff pointofthe tri|bpass filteris deter-
mined by the RC network fonxied^ tbe internal re^stor 
Rh and an external CapadtQfv v 

Lowpass Filter 

The lowpass Cutoff polSi .of the lowpass filter is deter-
mined by bytheiiitenial resistor 
Ri and an extemil capsiftor, 

First IF Oscillator 
Aii extemaJ capacitor should be 

,' connect^ i ^ ^ O S C l J^d 1STOSC2. 

Second IF bsciliator 
extendi crystaland capacitor should be connected to 

J i ang^tfDOSCS to form a Colpitis oscillator. 

Figure 1. Battery checker threshold 

ALC Detector 
When ALCDET is tied LOW as shosvp in 
ALC circuitry becomes a Unuter. 
tied LOW, the ALC detector fiiije$6ns 
external RC network should be cbnne^l t o ^ ^ E T / 
as shown in figure 3. "'•'•-.i = = * / / 

oŝ JJialor frequency is determined by the value of 
h^v m j j ^ ^ i varactor. The varactor value is controlled by 

% % v e l on FROMPLL, 

Bptond an 

% 

power Amplifier 

Figufe. 2. Linker-mode coniiesctibn 

j / 

® 

Ui 
R2 
10 kn : 0.047 PF IO^JF 

Figure 3u ALC-mode connection 

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

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 
external 1 6 resistor and I JJLF 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 Ra to compensate for the signal meter output 
voltage. 

No. 3781-11/20 
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SJflnalmrtw 

<9 

" T 

-o Output 

Figure 4, Compensation network 
The affect of the level shift compensation is shown in 
figure 5, and the corresponding temperature coefficients, 
in figure 6. Figure 

-» fl 10 i 40 TO 
I * u w CO-

6. Signal meter output voltage vs. ambient 

Figure 5. Signal meter output voltage vs. input;::. S-'^'-j- / , / 
voltage /% " V 

Noise Detector 
The noise component of the FM inodulatoi Ifl61 ' c6mpoi>em of approximately 0,5 to 1 V on NOISEOUT 
it has been amplified and detected, activate the noise detector, depending on the 
Schmitt-trigger circuit which has hysteresis, A Scfemitt-trigger levels. 

t :Q. 
'-••.••:••.. R3 

/ Ftf 

fefola* anrpWw 

Sdimkt'lriegM 
wlh hytlWMta 

R 

Figure 7. Noise detector circuit 

The rariclom noise icV^ varies when a front end or filter 
is Ace^gfii^y, thê Sphmit-trigger levels will 
need to fe^&djccd^r majfi^ such a connection. The 
Schmitt-triggef on tteweak input side is adjusted 
by reducing the of R4 or by reducing the 
noise amplifier gainN*/ 

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

„ i R3 
2 X 

fc * t i t ; X 
Rt + R2 

2nC X V l x R2 x R3 

R L + R 2 
Q a 2 " t s n r i g * 1 * 
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TYPICAL APPLICATIONS 

Fixed Station Frequency Operation 

CFl / / Muit» SHi0.7MS2 
CF2/7 mmii^MW'y 

l | | i i s i l | , & K 4 ( $ | f 
L k \ Y D 0 1 0 3 
CR1 MHZ 
CR2 MHj 
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Operation with an External PLL 

J 

Vco Vcc 

CR2© 
CM 
»PF 
-HI— 

C26 
ttOpF 

R20 
ifei 

• IX 

I 024 
TWOOpF 

I i x 

Dl 
CPU4*-

R8 
200 Ml 

F» 
iekr> 

«l W l«l l « j I b H h N M N £ 
06 

MOO 
pF 

/ 

# I 

P-t HF 

- m 

J l k , 

CF1 
CF2 
LI 
CR2 
When fvco: K 

| 

mo 

•1000 
pF 
R l i 

M t t i 

R11 , 
750 pf 

„•' 1 MP 

pp 

R14 
22 k f i 

ma 
22 W 

i me 
47 kO 

VRffi 

tj , 014 
0.1 pF L 013 

IOVF 
ni7 
5om 

* 7 * 7 

! 

C11 
2300 
PF 

ftt 

LAeeaoM 
Axpanctor 

h f 1 — 
uwiew 

Mufata SFEf|7M$i| 
Murata 

40.245 Jvfjfi 

11 cx w ,.. 
L 2 x x ^ t s i & ^ g p f o i i ^ 

When fvcoa = 39 MHz, 
CX 1 8 ^ C n / / 
L2 Mitsumi YD1002 
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Noise Vol tage, Demodulator Output , A M O U T 
— d B m 

Ex te rna l Regular Vol tage Output , 
V e x t - R ^ . O U T - V 

SP 'U 

I ' » 

z 

-4-
s < 
S i » " & 
I t s 5?» 

I I 
o t a l H u m o w ' c Distort ion,-

T H D -

N 

2 
o 
CO 
00 

21 
t o 

i 

f J 
/ 

/ 
:O t 
tgt 

t pu l 

IS 

DC 
m V 

it o 
Z 1 rota 

in 

/ 
:O t 
tgt 

t pu l 

IS 

DC 
m V 

•O 

/ 1 5 , 

/I E 

• I 

S a 'O 
O M Q 

c « Jl S- S « 
O ® < 3 ^ £ • I 

* 

S a 'O 
O M Q 

c « Jl S- S « 
O ® < 3 ^ 

© -

* O ffo 
3 11 

5 « 

!?< 

* O ffo 
3 11 

5 « 

!?< » 
g ff 

S t 
© n 
to S1 

I o 
o 

< 
1 

/ vT 

/ / * 
H 

• 
/ CO 

o < 

Q o i t t u u t C n r r t n t , IQQQ — m A 
<» fe Q N ? 

ID 
O 
C 
- t 

I ' 

3 
< 

s 
i 
c * 

ill 
Wo 

f 

E x t e r n a l B e g n l w Vol tage Chrtpct, 
g m ^ W B e g . O U T - V 

Reteresoe Supply Vol tage, V r e f l . Vreff i - V 

\ \ 
\ 
v S 

N 

/r ^ 
\ v 0 

J 
y / < 2 < 2 NS 

/ / / H 
\ 

PreAmp Reference Vol tage, Pre-Reg — V 

5 
00 
o o 
a i 
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ti * 
Q 9 
i t 

> ° § 

^ 2 

I 

V o , 2 0 d B S J N A D - V c c 
Jll 

20 

in 

fc-49.830MHz 
fm = lkHi 

Jll 

20 

in 
A f = ± 3 k H & 
V i n = 8 0 d B * 

0 0 
t 

i ft 

/ 
-40 

-50 -50 4 g 4 S * > ' 7 

4 . 0 

Supply Voltage, V c c - V 

V n d - V | N 

I 
3 . 0 ! 

£ 
a 2.o 

l 
*4 

X t o 

i . 

Vnd 

VCc = 3-6V 
f c ~49.830MHz 

20 -10 T ' i ' » " 30 ' 4 0 / 7 

Input Voltage, V w - dB^ 
eg _ VG-M1X1 - V, 

N 

" is 

^o 40/ -Zf "Q 10 
U t j d e c U l a t o ^ v e l , - / j l i m 

H o -eo -60 -40 -ao 
2nd Mixer Input Voltage* V w - dBm 

V $ N - V | N 

Supply Voltage, Vcc - V 
VG-MIX2 - VQSC1 

"40 -90 40 -10 0 10 ao 
2nd Oscillator Level, - dBm 

V/yCQ ~ Vcc 
Vbxt,REG.OUT=3.0V (WhenVcc-SAV) 

f v c o = 3 ^ 0 M H z 

1 2 a 4 5 $ 
Supply Voltage, V^c - V 
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fvco - Vpp 

« | v c c = i . » v I 1 
VCO Gain =2 0.722MHz/V 
l c h : 38.975MHz 
lOd i : 39,275MHz 

. ^ C O - VPD 
3 8 Vcc = 3.8V | | 

(When VpD««0»9V) , 
C = l f ip L : YD1002 (Mitaumi) 

2 3 4 5 6 
Supply Voltage, Vpp - V 
THD,Vo ALC - V|N 

1 2/ / 3 6 / / 7 
Supply Volt^e.1% ^ V / / 

W l p ao 
- dBm 

^ V ^ - . T Vcc 

h 
preAmp 

^Irtw- t i>u. 

} / 

7 \ 
..• - / 

j "•'y 1 ; 

2 I 

it MX- ri 

Bm)~ 7 x ! VoA L<J(Vi= -2UC Bm)~ 

S H — I 
> f ' " 

^ T H B m ) -/ ^ T H IJ1 I.V1 = -3KK B m ) -

• / 

• \ -
— TH D2(Vi = - » < iBm) ™ 

J I it 5 
Supply Voltage, Vcc - V 

f Response 

4 n'v 

Rg^Oft 1 1 1 
Pre* Am p VC=3$. 8dB 

n , 
BPF VG=0dB | 
Pre Amp+BPF 

t\ 

i -

1 let 

y 
I F -B PV 

y 

5 

\ j i 
Supply Voltage* Vcc - V Input Frequency, f - Hz 
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A m D - 1 
Power Amp 
VCC = 3.8V 1 

« " 
Po-6QmW 

D 

7 

R 
J _!! I 

2 y H y m •iis 

0 
M < 1 > 111' . ' iri 

Po max - Vcc 

k—5—r 
Supply Voltage, Vcc - V 

THD - VJN 

l 
V c c ^ 
f i = l k 

3.8V V c c ^ 
f i = l k F1Z 

ft 
id 

// / 
-jfi— c 

// / 
-jfi— 

If 
* 

cd 
j' 
/ 

Input Frequency^; H i 

,8V 

^ J k H z 
/ & f = = ± 3 k H * 

-tO -50 -40 OO -20 -10 ^ • / 10 
Input Voltage, V ^ - dB v / / 

f/ 

40 80 
Input Voltage, V jn - dB^ 

— , , . . # — r r 
^ I S ^scr ibed or contained herein are intended for use in surgical implants, life-support systems, 
a o^uipmenty mjcfear power control systems, vehicles, disaster/crime-prevention equipment and 

^p) like. fee failure or which may directly or indireotly cajse injury, death or property loss. 

^ A n ^ c ^ ^ l i r c h a s ^ ^ ^ y products described or contained herein for an above-mentioned use shalt: 
Afecept J t i f responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, 

Subsidiar ies and distributors and all their officers and employees, jointly and severally, against any 
. arid all claims and litigation and all damages, cost and expenses associated with suoh use: 

(Z> Not ifiipose any responsibility for any fault or negligence whioh may be oiled 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. 

• Information (including circuit diagrams and oirouit parameters) herein is for example only; it is not guarant-
eed 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 
thkd parties. 
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