
Ordering number-EN2250C 

j 
NO.2250C L A 1 8 1 0 

i 
SAiYO AM/FM/MPX Tuner System for Radio-

Cassette Recorders, prttâ ic Centers 

Functions 
• FM-IF : IF amp, quad ra tu r e detector, soft 

mut ing , t un ing indicator. 
• M P X ; PLL stereo decoder, s tereo indicator , 

forced monaura l , VCO stop. 
• AM : RF amp, MIX, OSC (with ALC>( IF amp, 

detector , AGC, tun ing indicator. 

Features 
• FM/AM/MPX funct ions contained on a s ingle 

chip. 
• M u n i m u m number of external pa r t s required . 
• On-chip FM mut ing funct ion. 
• High sensi t iv i ty . / 
• Less ca r r i e r teak of MPX. 

Package Dimensions 
(un i t ; mm) / / 
3067-DIP24S 

[ % 1 8 i m 

/ r r u u t s s j u u s n r u 

SANYO :DJP24S 

Specifications 
M a x i m u m R a t i n g s a t T a = 25°C, See specified T O f t c i | | § 

M a x i m u m Supply Voltage VcQ.mdx / / 
M a x i m u m Supply Cur ren t Iqgf max .3 '£5$.-+ I f ' / / 
Flow-in C u r r e n t , / / 
(Indicator Drive Curren t ) / / ' " ; • ^ ' " ' / " 
Flow-out C u r r e n t / / / ? 

Allowable Power D i s s i p a t i ^ i i / P i ^ e y t ' ^ T a i 7 0 ° d / 
Opera t ing T e m p e r a t u r e / / j | | r , ' / 
S torage T e m p e r a t u r e / / • 

/ / -Ik, "•V'-.m / 

O p e r a t i n g C o n d i t i o r ^ ^ T a -
Recommended Opera t ing 

[vo l t age / / / / 
Opera t ing Volj&age R a n g l ^ V P / 
» The FM ou tpu t l e ^ P l b r ^ l i i l N c^ r^e (LA1810) and an S curve (LA1811), 

LA 1 8 1 0 / k c ur v ̂ f o r U % b a n d ) / / 
LA1811: S c u f y ^ (fbr ;4^pan band). Your desired outoput level can be set by vary ing the o u t p u t 
res is tance, u . 

U n i t 
9 V 

50 mA 
20 m A 

0,1 mA 
500 mW 

— 20 to + 7 0 
— 40 to + 1 2 6 fiC 

U n i t 
4.5 V 

3.0 to fl.O V 

O p e r a t i n g C ^ r M ^ r i i s t i c s a t T a = 25°C, VC C4,5V, See specified Test Circuit . 
FIVjCharactorist i is (Monol: 10.7MHz, f m = l k H z 

Quiescent 

Channel B a l a n c e / 

Icco No input 
— 3dBL.S. Referenced to V ] N - I G O d B / i , 

i00%,down 3dB 
Vo V I N = lOOdB^lOO mod. 
C.B, V|M = 100dB/i,100 mod. 

min typ max U n i t 
13 20 m A 
28 35 dB/i 

150 220 300 mV 
0 0 1.5 dB 

Continued on nex t page. 
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LAI 810 

Continued from preceding page. min typ max Unit 
Total Harmonic Distortion THD v J N = 100dD/i("100% mod. 0.45 1.2 % 
Signal to Noise Ratio S/N V i N = 100dB^ r100% mod. 70 80 dB 
LED ON Sensitivity VLED 1mA 23 33 43 dB/i 

FM Character is t ics (Stereo): f< ; = 1 0 . 7 M H z , f m = lkHz,L-t-R = 90%.pilot = 10%, V j ^ l O O d B / ^ 
Separation Sep / dB 
Stereo Distortion THD(Main) 0.8 X a . s % 
LED ON Level VusD-on £ o 3.5 % 
LED OFF Level VL E D-off $ ? . 7 

AM Charac ter i s t ics : f c = 1 0 0 0 k H z ( f m = l k I i » •V "v!;1' 

Quiescent Cur ren t Jcco No input / 9.5? 
.iS * 1 4 . 5 V m A 

Detection Output Vol V1 N — 23dB//,30% mod. ... 1 | 3 mV 
Vo2 v m 

= 80dB^,30%tnod. ••-'••M5 / l i t ) mV 
Signal to Noise Ratio s m i V,N = 23dB/*,30<& mod-/' ''-IS: 19.. / / dB Signal to Noise Ratio 

S/N2 ViN = 80dB//,30% mOd. / dB 
Total Harmonic Distortion THD1 VS N = 80dB/y,30%mod. ...f 0.45 1.3 % 

THD2 ViN — lOOdB^,30% mod. . 0.6 2.0 % 
LED ON Sensitivity VLED I I - 1mA / . -" ' 2 0 28 dB// 
Note : Be fully careful of electrostatic discharge damage. / 

E q u i v a l e n t C i r c u i t Block D i a g r a m 

Test Circuit 

/ / 
// 

Tl : HW-6193 
T2 : HW-6215 
T3 : YT-30103 

* : Polystyrene film enpacitor 

Unit (resistance : 0, capacitance : F) 
No. 2250-2 /13 



LA1810 

H o w to u s e the LA1810 
1. Forced monaural mode 

Fig, l shows how to cause the forced monaura l 
mode to be entered. 
© C o n n e c t pin 14 to V^c through a resistor of 

lOOkfi (Turn ON the SW1 in Fig.l). 
© C o n n e c t pin 15 to GND through a resistor of 

4 7 k a (Turn ON the SW2 in Fig.2). 

LAT610 

/ s i / S2 ,• 

r i j y h z < - . , # ,00kri Ilk 
vcc / / 

F ig . l F o r c ^ ; M o n a u ^ | M o | | Se t ty%Method 

fig 2 Forced 

E i the r above-ment ioned ® or (D c a u s e s the 
forced monaural mode to be entered. In this case, 
the VCO does not stop operating. If the resistance 
of R l and R2 is decreased, internal bias will vary 
and the VCO frequency will vary when the SX or 
S2 is turned ON. This data is shown in Fig,2, 

82 

£ 78 

1 ? y 

MAo 
/ 3' 

^ if? 

1// 
l l r ' -

VCC^8V 

S2 <m 1 

1. 
"fti i 

: fas 
mm.--

— 

v. / / — 

f 

/ 
f 

/ / 
/ j-

2. VCO stop . / / 
There is no pin available for stopp|ftgf the VQ0 
the FM mode. However, the mefefi.^B shown rifjht 
can be used to stop the VCO,;ly^the jpjyt 
causing the forced monaural mode t a k e ' e i ^ r e d . 

0 /2& 40 60 80 100 i20 140 <60 100 
/ / RL.R2 - kn 

UAiaiO 

;;Miike the wiring as 
short as possible. 

K 

j f r m 

rf 
p 

— 47kO 

J 
IS 

sw 

3. Free- ruphjhg freqii&pcy Measurement and 
adjustjr iel 
Eithf^-fif two methods is used to 
measure t h b ^ ^ e - ^ ^ i n g frequency. 

a f r ^ u e n c y counter through 
/ higl | |^pu^T;peda|®c0 amplifier. 

-ovCC 

j to coufiler 

N o . 2 2 5 0 - 3 / 1 3 



LA 1810 

2) Connect the connection point of the semifixed resistor connected to pin 13 and the fixed resistor to a 
frequency counter throught a resistor of 240kH or greater , 

Af - RX 

to couriler 
mil 

<1 -f u o 
l< 
U 
1> U P 

How the error changes with the resistor value ^ 
is shown right. 

-2 

-3 

-5 

J / 
" / 

Finput 
Son mod 

V 
lOOdB f/ 
ulation 

A 

/ 
— " • 

Finput 
Son mod 

V 
lOOdB f/ 
ulation 

When set t ing the f ree-runningfrequency, the following must ndfegl-.: / 
Apply a 10.7MHz 100dB// nonmodulation c a m e r a s IF and set to 7 6 k H z ± 5 0 H z with the 
tuning indicator lighted. ;; 

4. Separation set t ing capacitor Cs 
The separa t ion charac te r i s t i c for the LA1810 
alone (IF input) differs from tha t for the^Ptenna . ; 
input with a front end. This d i f ferencia l /caused 
by the c h a r a c t e r i s t i c s of the f r o ^ y end ^jriclj.-
ceramic filter. Shown right is how.fefie" s e p a r ^ t i ^ ' 
set t ing capaci tor value a f fec t s /£ l^ seMraElfrn 
character is t ic when the LAI 18pr^ls us j 
end. Referr ing to this separation c h a r a ^ n i s M , 
choose the op t imum s e p a r a t i o n se t 
model. . 

Sep - fp 

LAJJ66N H s g : 

75 0 76 0 77 0 
Free-running Frequency,!"? - kHz 

5. A lag-lead,fi l ter c$ii be connected across pin 11 
and Vqqv as shoVft rights to improve the stereo 
distortion at low fregwimies, ' 

VCC=4.5V 
150kHz Dev. 
IF ihput 100dB>/ L.R = 90%,PILOT-10% 

U l l 

Frequency,f - Hz 

Unit (resistance : 0, capacitance : F) 

N o . 2 2 5 0 - 4 / 1 3 
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6. FM m u t i n g pin 
T h e ex te rna l resistor connected to pin 12 can be used to vary the mut ing level (Fig. l ) . T h e abnormal 
sound a t the t ime of side peak reception at the FM mode can be reduced by weak signal mu t ing . 

LAI 186N + LA1810 Attenuat ion -
LA1186N + LA,1810 Mut ing Characteristics 

- 2 0 

t 

3 
o 

-40 

-60 

-80 

-1C0 

K M - 9 i o a 

s V " / / / 
/ //op/S? 1 

/ RM 
y & y K Mule ON 

rtr 

. fNOISC V c c ~ 4 « & v 

f c = 9 8 M H z 

fm = : 4 0 0 U t 

Delating Frequency 
f=98MHz 1 

40QIU-30% mod 
VlN=iOOdB^ -

-20 20 AO 60 
I n p u t -

80 100 

7. The following method can be used to change the 
on the LED ON sensi t ivi ty se t t ing res is tance and 

. A ^ m - a o & ^ ^ D a aco m eoo eco icoo 
• Detunimg F r e q u e n c y / - k H z 

Lp f r 'ON 4 n s i ^ i t y a t t ^ / M mode (Fig . l ) . T h e data 
LJ3D OI^v^eHstiUvity is sftp^vn in Fig.2. 

LED Sensitivity - R 

Fi lg . l Method to Change t h e j E D O ^ •' 
Sensi t ivi ty a t the 

% . s % 

. jti 55 

""-'•it1 5 50 c / 
f 

O; 
g 40 

35 

30 

/ / f c= 10 .7MH® 

1 ) 
i -kn 22 ^Z 

77 

) 
i -kn 22 ^Z 

77 

) 
i -kn 

Refer snce(R = ope:v 
5fc 10k 15k 20* 2 » 

Resistancc.R — fl 
30k 35* 

Fig.2 LED ON Sensi t ivi ty Se t t ing Resis tance 
- LED ON Sensi t ivi ty 

8. AM - FM Selection :" 
The FM mode sn r e d >vith pin 11 open as 
shpfe i r ight . 11 and pin 21 a re made to 

the &£iii£.p6tential in te rms of DC, the AM 
qrio-de i s ^ n t e r ^ d . It should be noted t h a t t h e 
d^n^&i^ r a 1 % p s napft^ved whether the potent ia l 
a t p i r f ^ l s j o w e r o j ^ i g h e r than tha t a t pin 21. 

LA 1 610 

FM 0 AH 
Z Z 0 . 2 2 , f 

' VcC <2tpln) 

9. If a noise appears in the detection output when the tun ing LED goes ON at the AM mode, connect a 
capaci tor across pin 8 and GND to e l imina te the noise. 

No.2250 -5 /13 
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FM Characteristics 2.5 AM Characteristics 

Input— dB fi 
AO 60 80 

l u p u t — dB/m 

Fidelity Characteristics 

0 
1 ^ 3 0 % m 
pWjDUt 2Qm V ctittRt. 

/-to 

s m ^ 

//fa 
ao 

' / i tiltl|F ' 

• CO a 
a - m 

/ 

: - "60 
-30 / ^20 0 / 20 30 

D^unii?g;FrequeiKy^f- kHz 
rfgfi sti c 

ion otf tys UtdkH? 3d) 

X . / S 

CQ -O120 

A 
too 

Modula t ion Frequency * 

MW Reception Characteristics 
Track ing at each frequency 

" i f t r f e r e n c ^ 

* 60 

ii c 60 

CO 
£ iO 
I 

20 
i , . 3 0 % m o d i u a , J g n n , 

20 40 60 60 
Input - <lB/m 

100 120 

U) 
C 

c* 400 600 800 1000 1200 KCO 1600 1800 
Receiving [frequency — kHz 

No.2250-6/13 
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o o 
FM V c c Characteristics 

ca 

10 E-10 QQ 
1 

t 3 
X 20 -20 

£ s 
Jt O 
Z c 
3 S 

D 
40 

fc— 10.7MHz 
f m - l k H z 

Demodulation outputUQO*™(i) 

— 3dB L S. 

JBJ) ON sensitivity 
I I i 
THD{iOO% mod) 

6 10 -10 
AM Vcc Characteristics 

Q 20^-20 
CO 

2 1 30,1-30 
Q. 

> Q.2 
u'w S c o 

e 
jo 

a 
X 

50 50 
£ 

3 o 
V 
O 

60 -60 

fc«lMH« 
rm- ik iu 
Demodulation output(VU*J = 100dB/mt30% mod) 

-Max. sensitivity (oulput^6mVi3r0% modj, 
— r ~ " T̂ v 

i LED ON %risitivity 

.MM? 
mod) - f 

10 4 6 8 
Supply Vo l tage ,V c c — V 

FM Temperature Characteristics 

17 

A M cs 

i 
^ Q 

S 
c 

3-S 

<0 
::i-v C -.»"> O C 

OD 

-30 20 HO 0 fO 20 30 40 50/pO 
Ambient Temperature/!1* —/C/ 

Capture Range-

« 10 
: f -3 0 

n t- I 1 r * = 1 M ^ , 
De te c t ^ g u t ^ g m p ut 

i j I | / /1 lkHz-30% mod 
. M ^ m = 10,W,LkHZ-30% mod 
' \ [ J I 

Input=£0^,1 kHz-30% mod. 
^N, i npfi 6 0 d B J 

W ^ d B sensitivity.l kHz-30% mod — 

soiisHiv j ty | — ~ — 
Q^kjput 20mV sensitivity.,i Hz-30% mod 

3 
* 

2 [ 
Q 

I 1 
I Em 

c 

I* 
3 

3 c H 

-CO 0 JO 20 30 40 50 60 70 00 
Ambient Temperature,Ta - *C 

Lamp ON Sensitivity 

••' / 5 

1 4 
3 

3 3 

-6 j S / U 

- , , nM 1a 

\ - nFF level 

Range 

1 

-2 

t 

% 
" IF 

N 
input 
>nmodk. llation 

'X 

50 

2 4 
Supply V o l t a g e , V c c - V 

Sep - Vcc 

10 12 

45 
CO 

40 
a. a> W c 35 

a . 30 
W 

25 

4 5 6 7 
Supply V o l t o g e . V c c - V 

20 

f— 1kHz, 
75kHz Dev. 
ii? i flrtjo 

A 

MipUVlVUUU/, 
L+R = 90%, pile 

1 

r 
>t-10% 

N 1 ^ 

u 

2 4 6 B 
Supply Voltage,Vcc - V 

10 12 

No. 2250-7/13 



LAI 810 

THD - VCC 
f— 1kHz, 
75kHz Dev. 

- I F i n p u t 1 0 0 d l V U 0 . 7 M H z ) 
L + R = 9 0 % > ( ) i l o t ^ ) 0 % 

60 
Sep - f 

50 

Vcc = 4.5V 
7 5 k H z Dev, 
IF input1004fV 
L + R - 90%, p i l o t s 10% 

C 5 6 7 d 
Supply Voltage,Vcc - V 

VCC = 4.5V 
i 7 5 k H z Dev. 

IF i n p u t l O Q d * V 
L + R = 90%, pi lo t—10% 

Hz / / 

Dev / 

500 

90 
60 

CQ X 70 
M 60 (0 
JS 50 
to k. Vj 40 
CQ O 30 

20 
10 
0 

Frequency, f - Hz / , 

Carrier Leak -
— i — n ~ i ' 

—Monaural (75klfz<*ev.> 
wiUioutde-e^p^Wfi 

AO 60 ftO 100 120 
Modulation,Dqv, - kHz 

F;fe£-Running Frequency Drift Characteristic 

i g k H ^ S k l ^ V ^ ^ ^ ^ i,.. 

3gkHz carrier leak. 

Sl«reo (pi 1 ot intiofJ ula tiohiSfjifr:£^fcttipha gi» 

i 
r = l k H i 75kHz P e y / ' :,^ 
IF i n ^ t o o d ^ : " ' 
QdET: output level; 

•'d L* 
o 
o £ 
V 3 tr Q> t-
bo C 

Su^iy,VolLagetVCc - V 
M ^ ^ a r a c t e r i s t i c s 

VCC = 4.5V 
r= 10.7MHz 
rp input tOOdB /̂ 

VCC = 4.5V 
r= 10.7MHz 
rp input tOOdB /̂ 

Ambient Tomperaturc.Ta - *C 

5W2 Characteristics 

"loc/ Adjust 80 thaL THD 
—* •—is minimized. 

80 fOO 120 20 40 60 
1EC Input - dB// 

-20 0 20 40 60 60 100 120 
[EC Input - dB/j 

No. 2250-8/13 
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200 

1 150 

> 
aT 
*to 

3 ioo 
o > 
G 
© 

^ 50 
o to 
O 

0 

5W2 Characteristic 5W2 Characteristics 
Pin 24 vo l t age 

10 
Receiving F r e q u e n c y t f r — MHz 

SW B a n d T e s t C i r c u i t 

, io a . * / 
Receiving - MiH[i 

OiOtfM n 

m m / W f t 

LAI W)M 

Unit (ca^e i U nce/Fj 

2168-4095-3 l 9 A ( S u m i d a ) 

. J ^ i H W ^ ' i . ^ 4 (Mitsumi) , 0237-1500 (Sumida ) 

DO 
-10 

3 -20 
3 

fl> 

3 - 5 0 
c. 
3 - 6 0 
O «> 
.2 -70 o 
2. 

-ao 

200 

1 
/1- »o 

&M60 
5 

; uo 

LW Characteristics, 

r « = i » b 

K* 
^Dete 

/ J 

N / / / / 
/ \ \ 

flk^od 

f 

A Q 

H. 

c ,o 
£ 

1-0 

,1-6 

LW Characteristic 

3 i. 
> 

5 ° £ 

' 3 

50 a o KiO 
J ' I n p u t ~ dB/tW 

'tW'CJSiracteristics 

6 

0-4 

o 

rr̂  —• 
•f r = 24 OkH* 

t H z 

N J E D sn 

120 uo 

v', JSC 

x ^ M — inter 
vfreq^ei 
ference 

ĉy 
x ^ M 

A' ' ' , ILED-0N 

insitivit 
> 

no T3 
I © 

'<2 
60 o? 

0 *0 

LW B a n d T e s t C i r c u i t 

40 60 80 (CO 120 U0 
A N T Inpu t — dB/m 

S 
57p LI 
—J vll 

50 t 

J5 7m 7- X 
40 

240P T1 0047̂  
T 

30 

CO •xj 
I 

> 

Kî  
Unit (capacitance: F) 

Ll : HH-50161 (Mitsumi) 
Tl : MA-7014 (Mitsumi) 

en m m m 

(20 160 200 240 260 320 
Receiving F requency , f, — k H i 

20 c 
360 $ 

LAI 6 1 0 

No.2250-9/13 



LA 1810 

S a m p l e A p p l i c a t i o n C i r c u i t : LA1186N + LA1810 FM/MW 

N o . 2 2 5 0 - 1 0 / 1 3 
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S a m p l e P r i n t e d C i r c u i t P a t t e r n (See Sample Application Circuit) . 

ANT FM AM Uni t ( resis tance : O, capaci tance ; F) 

^ i i -v. A X 

BPF 

XXOo 
yxqp 

.^ri!—lahmn 
11 i 

C 

T3 
• i • > 
5 • 1QOOP -HJ—* i r 

12 ««P, • ; '< } 7 T 2 2 ^ 

'' v • • rap <Jk . q.W 
v L3

 -

tH" 

\ 

PVC22KTL • ' 

j • * - f 
- i L .1 - - ft-g^ . / / 

i i ' i m 11'ily : - • 

l i - 8 Z-i 

/Ty t>7 

_ _ - , ^ u. ^ . x V & 1000P 

(Cy-foiled area) 80X 120mm 2 

E 0 CO 13 
I 
0) be -20 
5 

g -40 
o 
2: 
o* p 
5*-60 
o 
c © 
'5 -80 
5 

f ~ 9 8 M H * 

Detect ion o u t p u t f m = l k H ^ 3 g % m o d 

•'-•"v. 

--'is 
s •V-.V i 

F , 
- A M o u t p u t 

-100 
1 

// / 
/ 

1 \ < 100^1 nod A* lb mod 
1 — 1 • . J . , 1 

« 3.0 40 100' ^ - 2 0 0 20 40 60 BO i(X) 120 140 
A N T I n p u t V o l U g e - d b M 

Differenc ps.b e tweei tXA1 i|| |0 and 1 
(1) Same pin assign m & i i i ^ / / 
(2) T h e m t e r n a t ^ i ^ i f e p f OUT (pin 9, pin 10) is d i f fe ren t a s shown below. 

-O L LA1811 

J' 
T -O L 

lOOkO US 
(Upper ^hettro) 

Rr T 
ft 

tOOkO 
(Lw^r- herefo 1 

The LA1810 conta ins the output load resistors. 
(Output load res is tance - 6.8kO) 

For the LA1811, output load res is tors R^, R r 
a re connected external ly . The graph of 
demodula t ion output vs. R l ( R r ) is shown 
below. 

No. 2 2 5 0 - 1 1 / 1 3 
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350 

> 300 
2 
I 

12*> 
O 

.2 2C0 
as 
d 
Q 
E 150 o> Q 

LA 1811 FM Characteristic 
f - 1 
IkH 

3.7MH i 
£-100% mod 

/ 
/ 

< 

U 8 12 

External Load RcsisUncetRL' - kn 

Coil s p e c i f i c a t i o n s 
' MW bar-antanna 

TN-10896 (Mitsumi) 

JS8EID-

SW MW 

.,,. ... . ,. 

©-<£> ZZT + 49T, 
/ ' \ 

[\ 10T 

r a r ®-© 17T, 0 . 5 / 
®-® 4T / / 
<D-ct> l=2.ef6/l i, fiSaoo) 
©-© L - 15^11, 150) 

A M I F T 
HW-62A5 (Mitsumi) HW-6194 

SFU-450B 
Sf i>—Q ®-©94T 

_ ®-®7T 
£ p Q ©-® 58T 

MWV'OSC ..••-J'1 

HW-6 193 (Mtfeomi)^ , / 

r Q M > 6 4 T / / 

• EM quadrature 
YT-30103 (Mi tsumi) 

®T"3 © (D-® I0T 
Qo = 9<U-10.7MIk 

8 2 p F 

© v © 
SW2 OSC 

HW-40184 (Mi tsumi) 

® ' c 12T 

SW2 ANT / . / 
YT- 3 0117 (Mfte um i) 

• L-W bar antgnhi;;;.. 

/ ®-©8T 
®-d> 12T 

2158-4095-319A (Sumida ) 

®-©2T 
(D-@ 5T 
©-® GT 
QoS: 40, L — 1.4/iH 

20T 
®-® 200T 
®-® L = 2.74mH, Q 0 £ 200 

LW OSC 
MA-7014 (Mitsumi) 

® - © 40T 
( D - ® 80T 

N o . 2 2 5 0 - 1 2 / 1 3 
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r i 
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• No protiyots. ^S^f 'bed or cwlained herein are intended for use in surgical implants, life-support systems, 
/ / aeroapa^Niquipifnent, nt*c|0ar power control systems, vehicles, disaster/crime-prevention equipment and 
/ the tffctfiire of. w(*ich may directly or indirectly cause injury, death or property loss. 

• .j^ybfte^purishasing any products described or contained herein for an above-mentioned ode shall; 
^U.<P Ae&ept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, 

\ distributors and all their officers and employees, jointfy and severally, against any 
^ d all.^latrns and litigation and all damages, cost and expenses associated with such use: 

E&vNot i j^R^o any responsibility for any fault or negligence which may be cited in any such claim or 
on SANYO ELECTRIC CO.. LTD., its affiliates, subsidiaries and distributors or any of 

ti^ir/officers and employees jointly or severally. 

• Information (including circuit diagrams and circuit parameters) heroin 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 
third parties. 

This catalog provides infornation as of June, 1995. Specif ications and information herein are subjoct to 

change without notice. 

No. 2250 -13 /13 


