Ordering number: EN 2651B

Monolithic Linear IC

LA3246

SANYO

Stereo Preamplifier for Compact Doub le Cassette
Playback-only Use

Overview Package Dimensions
The LA3246is a stereo preamplifier IC for doulde castte unit : mm
tape playbad-only use. The LA3246is intended for use in 3021B-DIP20

portable radio-ces<ette tape reorders and tape dedks.
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Functions H

* Preamplifierx 2, Mixing amplifierx 1, Eledronic switch x 6

j:

2.56 0.5 1.2

SANYO : DIP20 (300 mil)

Features

* On-chip eledronic switch for inpu seled (auto reverse or
A ded/B dedck seled)

* On-chip eledronic switch for normal/higher dubking selec
and eledronic switch for metal/normal tape selea

* Wide operding vdtage range (Vcc op = 3.5t0 14V)

* With ouput MIX pin (for music seled control)

* Low naise voltage range (Vy; = 0.9V typ, Rg = 2.2 kQ
NAB)

* Can be used in conjunction with the LA3240, 3241, 32420
easily make up a doulecastte dubking system.

Specifications

Maximum Ratings at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max 16 \%
Allowable power dissipation Pd max 500 mw
Operating temperature Topr —-20to +75 °C
Storage temperature Tstg —40to +125 °C

Maxiumum Ratings at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Vee 6 \%
Operating voltage range Ve op 3.5t014 \%
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LA3246

Operating Characteristics at Ta= 25°C, Vo = 6.0V, R, =10kQ, f =1 kHz 0dB = 0.775V

Parameter Symbol Conditions min typ max Unit
Quiescent current Icco Nor/Nor speed forward 5 7 12 mA
Iccs Metal/High speed forward 7 10 17 mA
Voltage gain (Open) VGo 75 85 dB
Voltage gain (Closed) VG Nor/Nor speed, NAB 395 | 405 | 415 dB
Total harmonic distortion THD Vo = 0.65 V, Nor/Nor speed 0.03 0.2 %
Maximum output voltage Vo max THD = 1%, Nor/Nor speed 0.7 1.2 \%
Crosstalk (between channels) CT1 Vo = -5 dBm, Rg = 2.2 kQ, Nor/Nor speed 50 65 dB
Crosstalk (between F/R) CT2 Vo = -5 dBm, Rg = 2.2 kQ, Nor/Nor speed 50 65 dB
Channel balance VgL VN = -50 dBm 0 2 dB
Equivalent input noise voltage VNI Rg = 2.2 kQ, B.P.F 20 Hz to 20 kHz, Nor/Nor speed 0.9 1.7 uv
MIX output voltage VoMIX Vpl, Vo2 = 0 dBm -3 0 +3 dB
Ripple filter output current IF ouT 10 15 mA
Electronic switch ON-state Ron Between P1 to P4 and 5, between pin 16 and 17 100 250 Q
resistance Between P1 to P7 and 10, between pin 10 and 14 30 70 Q
DC feedback resistance Rg 240 300 360 Q
Input bias current Ig 0.5 3.0 HA
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Test Circuit
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Sample Application Circuit

Note 1.
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I IL# bwm. 10k L7#i|0 T 1047 10k
» to audio
level sensor

Unit (resistance: Q, capacitance: F)

The output frequency charaderistic for Nor Tape/High speed mode (pin 6: High, pin 15 Low) and that for Metal
Tape/Nor speed mode (pin 6: Low, pin 15 Low) areset to be the same.

. Since the input bias current flows out of pins 1, 2 and pins 19, 20,a resisor (recommended vaue: 30 kQ to 350 KQ,

maximum value: 500 kQ) must be conneded a couging cgpadtor in series with these pins.

. *: A capadtor must be anreded to the input to absorb a surge.
. The dedronic seled switching level is approximately 1/2 x (V cc—0.9.
. The value of the cgpadtor conreded to pin 12 can be increased/decreaed to adjust strting time tg at the time of

applicdion o Ve (C =100 pF, tg= 0.4 s) If the cgadtor value is made less han 47 pF, the ripple rgedion will get
worse.

. No cgpadtor is conreded to pin 13.(Even if conreded, the ripple can nat be rgeded.)
. Extreme caution shoud be exerdsed when handing the IC as it is subjed to dieledric breakdown.

No0.26513/13
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Sample Printed Circuit Pattern (Cu-foiled area)

115X 115 mm?
Unit (resistance: Q, capacitance: F)

IC Usage Notes
(1) Itis recommended to conred a surge absorbing capadtor across npu pins 1, 2 and GND and across npu pins 19, 20and

GND.
(2) The base of a PNP transisbor is conreded to input pins 1, 2 and 19, 20.If an eledrolytic cgadtor is conreded in series with

the input pins, conred inpu resisior Ry must not exceed 500 KQ. (Reason: To minimize the variation in ouput DC voltage
at the time of input switching)

If a resisor of more than 500 KQ is conreded acioss npu pin and GND, the noise (output) caused by amp 1 and amp 2 seled is
liable to increase & the time of F/R switching.

No0.26514/13
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(3) When an eledrolytic cgadtor is conreded to input pins 1, 2 (or 23, 24, make the value of Rjy1 as equal to that of Rjy2 as
possble.

1i24) 2(23)

PH. éﬁNj R.H. RiN2

The difference in the value between Rjy1 and R 2 causes the variation in amp ouput DC voltage & the time of F/R
switching. Therebre, the input DC voltage (voltage acoss Ry) must be made & equal as posshle.

(4) The amplifier output charaderistics are designed to be the same in the Nor Tape/High Speed (pin 15 GND/pin 6 V) and
Me Tepe/Nor Spedd (pin 15V d/pin 6 GND) modes. (Referto sample gplicaion circuit, extema constants.)

(5) When extemally turning ON/OFF power supgdy pin 11 (by bringing pn 11to +Vcc/GND level) with a cgadtor conreded
to pin 13, conred extemal diode D, as shown below, so that no breakdown (or deterioration) of the IC system is caused by
Icp When the switch is turned OFF. When no cgpadtor is conreded to pin 13, dode D is nat required.

In vee

, r N
’ I ott] 1 on
L]
|
;13_ Z igp l

- - D

]

(6) The output MIX circuit is of the amitter follower corfiguration as shown below.

Unit (resistance: Q)

The MIX OUT output level Vo MIX at the time asignal is applied to preanpl (or preanp2) only is 1/2 as compared with
output levels Vg1, Vo2 at the time the same inpu signal is applied to bath channels.
Vo MIX = 1/2 Vol(: 12 x V02)
where Vgl = Vg2

No0.26515/13
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(7) Output waveform starting time

.|

|
swivm
I

%

12| .
Cr

Example of rise waveform at pin 4 (or 17)

When suppy voltage V¢ is switched ON, the amplifier output (pins 4, 17) will rise. Output waveform ON time tg can be
varied by cgpadtor Cr conreded to pin 12.
Referto Data Cr —t..

The minimum value of Cr is 47 pF.

(8) Eledronic seled switching level
* The switch level a Ve = 6.0V is shown below.

Control Current

Switching Level Mode
Pin Switch Mode Clamp Voltage typ (flow-in)
Operation ;
Operation Start per: (at operation (+) =)

Finish finish)

Normal/Metal 21V 24V 3.7V 2 A Metal Normal

Forward/Reverse 21V 31V 34V 2 A Reverse Forward

15 Normal/Higher 21V 24V 3.7V 2 A Higher Normal

* Switching level and mode & ead pin (experimental value)

Switching level (reverse) on pin 9 at Vo = 6.0 V, Ta = 25°C

1L

2 (Metal) (Higher)

Switching level region at pins 6, 15.

2 — r =
J5%

20

I’-pA

As shown abowe, thereis a difference in the switching level at three ontrol pins (6, 9, 15 between operaion start and
operdion finish.

No0.26516/13
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* Control circuit
The oontrol circuit for eady CONT pin is configured as shown below. When a voltage more than a given value is applied,
the level on the pin is fixed by clamp aiode D1.

L_ pd
69,75 ul T 72 N
o t % i%w \T ;Elk
D1
Ve ™ . ™I 'J Current route
Control pin %00 at clamp mode
1k 1k 1004A max  Z100#
0K Note: For D1, a Schottky diode is used for pin 9
{)300#A typ and a silicon diode is used for pins 6, 15.
”

Unit (resistance: Q, capacitance: F)

Descri ption

* Switching level Vg of the control circuit is fixed by vdtage V13 which is 1/2 of the voltage on pin 13.
Vgw = 1/2V13

* Clamp vadltage V¢, p @ the time avoltage is applied to the CONT pin
VCLP =1/2xV13+ VDl + VBEl
= 12xV13+06(0.9 +06 where 0.9V is for pin 9.
=12xV13+(09a 12 1.2V is for pins 6, 15.

* The maximum voltage & which the CONT pin is brought to GND level is fixed by the level at which the Q2 is completely
turned OFF
This level is:
12 x V13 —-Vgg2 = 1/2 x V13 - 0.6[V]

Switching is performed at alevel less han this.

* To turn ON/OFF
When turning ON':

-— R To turn ON the control circuit to finish the
— © Voont operation, Ig is required. Control voltage
I - Vour is obtained with Ig of 4 pA min.

* Veont min = R % Tg mex + Opesetion finish voltege.

g =4 pA

Operdion finish voltage
Pins 6, 15: = 1/2x V13
Pin 9: =1/2xV13+ Vge
=12xV13+0.6[V]
* Vcont Max = Rx |g max + Clamp voltage
R is restricted by Ig max.

When the suppy voltage is fixed, clamp vdtage V¢ p is fixed. When resisor R is fixed based on a balance with cgpadtor C,
resisor R is restricted by Vcont max. as shown below.

g max = 100pA A YCONT MaX =Vap
R

The minimum value of resisor R is fixed by this equation.
Example
Asaiming Ve = 10V, Veont Mmax = 10V, Rmin is 50 kQ.
Therebre, R = 100 KQ presents no problem.
When turning OFF:
Bring the level on the CONT pin to alevel less tan:
12 x V13 —Vgg2 = 1/2 x V13 — 0.6[V]

No0.26517/13
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(9) Example of voltage on eat pin

Quiescent current, Iccs (Electronic SW ON) — mA

DC voltage, Vpc =V

Quiescent current, lcco — mA

Rg = 2.2 kQ, Ta = 25°C, V|y = 0, pins 6, 9 and 15 = GND
. Supply voltage, Vcc — V .
Pin Unit
45V 6.0V 9.0V 120V
1 0.3 0.3 0.3 0.3 mV
2 0.3 0.3 0.3 0.3 mV
3 0.59 0.58 0.57 0.56 \Y%
4 1.63 2.23 3.65 5.02 \Y%
5 1.63 2.23 3.65 5.02 \%
6 (GND) 0 (GND) 0 (GND) 0 (GND) 0 \Y
7 0 0 0 0 \%
8 1.63 2.29 3.64 5.01 \Y%
9 (GND) 0 (GND) 0 (GND) 0 (GND) 0 \Y
10 (GND) 0 (GND) 0 (GND) 0 (GND) 0 \Y
1u Vee Vee Vee Vee \4
12 4.48 5.96 8.97 11.23 \%
13 3.72 5.20 8.21 11.98 \%
14 0 0 0 0 \%
15 (GND) 0 (GND) 0 (GND) 0 (GND) 0 Y
16 1.63 2.23 3.65 5.02 \%
17 1.63 2.23 3.65 5.02 \%
18 0.59 0.58 0.57 0.56 \%
19 0.3 0.3 0.3 0.3 mV
20 0.3 0.3 0.3 0.3 mV
lees, leco — Ve Ig = Vee
- Rg=2.2k0 [ Rg=100ka
R =10k0 {
7 lpsWon | <
! Norl\’“s“s‘J ) :Is.
i// %
3 o0 /g "
'\Q“i‘é Qlﬁ € Pan
15¢ Y\Q(W\ 0‘% o o
e\ﬁo‘ [~ \hﬁ I 3
10, < <) ' »
- Re ©
7 g
// Fot l il
7 | ':Q'i_
Nor/High and Me/Nor SW on: Pins 6 and =
o 15 are brought to supply voltage level. o0
0 2 & 6 8 10 12 & 16 18 A 2 4 6 [ 2 14 16 18
Supply voltage, Ve -V Supply voltage, Vee -V
ch - ch VGo, VG - fi
)
e N o
18 ViN=0V L=1
o / g 8 » \\”Q Vo=0dBm
6 // 1 N 4
% [ 8 g & !
> - | \\
1”2 y o =T
10 7 & @ &0 \\
- o O N
Pin 12 7 o5 N
aJ v Pin 13 - N
1 £ED Vo
6 / l -] © ©
] V— T oo
/ Pins 4, 19 [N ~
& (o) N e)] |
" © © i
/4 S5% :
v Pins 3,18 >> 1 |
0 1 20 L
A 10 12 I 8 R ] S 1k 4 100k
Supply voltage, Vge =V Input frequency, fj — Hz
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Voltage gain (closed), VG — dB

Maximum output voltage, Vo max - V

Output noise voltage, Vo — UV

Maximum output voltage, Vo max, Vo MIX -V

VG - f;
0y ec=6.0V Nor /g soeed
90| R, =12kQ , N
Vo= -10dBm ‘ Dﬂ oSV ?‘
LS L % ; %..
L LwiBk |27 D.047
. » E\' au
+ 0,
N T TNDerg |
40 peed
0 MQ/H"C'IFS\
L | SPeeg LT \
2 or/l‘iigh Speed or ]
10 | [ || !Me/NorSpeed
10 3 m “ 1k £9 370k 2 3 3 )00k
Input frequency, fj — Hz
Vo max — Vcc
40
fi=1kHz
30 : / ,/
25 6‘9 /
%‘/
20 QY \f
|.SL /’ -
W12k
/ 4
1.0 /4 Imﬁo h
.01/ 74
0, — 180 SW
) our
N S S S N R VA N
Supply voltage, Ve =V
Vno - Vee
M0 R =2.2k01
Ry =10kQ
VG=41.5dB/1kHz NAB
— 1
(5119) Vi (FLAT)
Vno (DIN Audio)
100
& 6 ® 0 ) & ]
Supply voltage, Ve =V
Vo max, Vo MIX - Vcc
“Orf=tkbz 1 1 1
35 Mode : Nor Tape/Nor Speed
’ Forward /
30} THD=1% (Vo max) »
CH1 only operated /
25—
6\’}/
" pd
1.5
7 | Vo“‘*
1.0
05 ’/
g &/
“ 16 L

& 1 12 %
Supply voltage, Ve =V

Voltage gain (closed), VG - dB

Output voltage, Vo -V
Total harmonic distortion, THD — %

Pin 8 voltage, Vo MIX =V

Crosstalk (between channels), CT1 - dB

VG - Ve
Ry, =12k
Vo= -=10dBm
70} Mode : Nor Tape/Nor Speed
Forward
60
f;=100Hz
315Hz
[
40 1kHz |
10kHz
. |
T T
|
20 [
0 2 4 5 8 10 12 4 6 18
Supply voltage, Ve =V
Vo, THD - V|
OVec=6.0V T
RL=10kQ [
4fi=1kHz
2 Mode: Nor/Nor Speed
W Forward
' 7
k) 4}
N/ 9___
|
ol 7
N
N
Qo
-® -0 -8 -0 -40 -0 20 -10
Input voltage, V)y — dBm
Vo MIX = Ve
“Or=1kHz |
35t CH1,CH20n
"| Ry=12k0 (Pre, Ry) //
30} Nor/Nor Speed -
THD=1% /
25—
2,
15}
10 7‘
05| 7
0
[ 5 8 1 12 1416 1
Supply voltage, Ve =V
CT1 - Ve
4«0
50
CH1-CH2
« CH2-CH1
» Vo= —5dBm
i Rg=22kﬂ
Ry =12kQ
® Mode : Nor Tape/Nor Speed
Forward
fi=1kHz
X 12 14 16 1

%
Su

5 8 10
pply voltage, Vo =V
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Crosstalk (between forward and reverse),

Crosstalk (between channels), CT4 - dB

Crosstalk (between channels), CT6 — dB

CT8-dB

CH2 crosstalk (between forward and reverse),

CT2 -dB

CT2 - Ve
! Vo= -5dBm
b Rg=2.2kQ
Ry, =12k
fi=1kHz
4«0
%0 /
& Reverse—Forward =
Forward—Reverse
o) |
i
80| L
0 2 4 € B 10 12 % 1B |8
Supply voltage, Vo =V
CT4 -fj
10 '] Mode: Nor Tape/Nor Speed
Forward |
20 l } t !
0
CH1-CH2 !
(Reverse)
N |
T
! PN i/v
Vec=6.0V
Rg=0 CH1-CH2 (Forward)
Vo= -5dBm !
Ry =12kQ2 }
10 £ 3 57 1k 3 Tk 4 100K
Input frequency, fi — Hz
N CT6 - fj
"“I'Mode : Nor Tape/Nor Speed
| ] |
ol— | i
o5
@ |
50|
|
» | }
o RL=12k(} ) ] |
0 23 37, 7w 23 5704 100k
Input frequency, fj — Hz
CT8 - fj
"[Mode : Nor Tape/Nor Speed
Voc=6.0V
2} Rg=2.2k
Vo=-5dBm
| Ry, =12k
S0
3
o /
CH2 Forward<Reverse d@
70
80
10 2 > Tk 10k 100k

100
Input frequency, fi — Hz

CH1 Crosstalk (between forward and reverse), Crosstalk (between channels), CT5 — dB Crosstalk (between channels), CT3 - dB

Output noise voltage, Vo = BV

CT7 -dB

CT3 -f
i I Mode : Nor Tape/Nor
Speed |
® I'T Vee=6.0V 1
| | Rg=22kQ
0 V0= —bdBm
\?J: '] Ru=12kQ
&0 l
o |
|
2t
(11
|
80
0 100 10k 100k
Input frequency, fi — Hz
CT5 - fj
= Mode : Nor Tape/Nor Speed
" Forward or Reverse
1
B :
“0 Ny |
O],e\‘o\ ; I
5% 01{&9“ l 3 1
"O[.\ “24'(;“ ‘,d\
0 3@} C \FOM
™ [
ol VeC=6.0V | ! 8
Rg=2.2kQ
© Vo= ~56dBm
10 Z 3 570 TIRE 10k > 7100%
Input frequency, fi — Hz
" CT7 - f
Mode: Nor Tape/Nor'Speed
2 Vee=6.0V
Rg=2.2kQ
Vo= —5dBm
W0l R; =12kO
40
50
y
0 ~CH1 Forward<>Reverse
T |
2 i
[ {1
! | 1)
10 29 37 *° Tk 10k 23 570k
Input frequency, f; — Hz
Vno - Rg
mn; Mode : Nor Tape/Nor Speed
qVec=6.0V 4
3 Ry =10kQ I l
VG=40.5dB/1kHz NAB
1000
Cl w4
Io PR
y T 1T o L
100 vyo O
E
10 TRE 100k

: ) 1k 23
Signal source resistance,

Rg-Q
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Ripple rejection ratio, Rr — dB Voltage gain (open), VGo — dB Output noise voltage, Vyo = BV

Starting time, tg — sec

Vno - Rg
nE Mode : Nor Tape/Nor Speed
Vee=12.0V 4 N
qRo=10ka [ ] | |
VG =40.6dB/1kHz NAB
9 /
1000 /
7 w,
o
Yo FLA )J/ A
W _ A,
J_L h“d 10
\10(0‘“ //
100
7 t
10 10 TEE 10k 100K
Slgnal source resistance, Rg — Q
" VGo - Vcc
T [RL=10kQ
- Vo=0dBm fi=315}]lz
I
100Hz
- —
10kHz
70
60
- j
«0
0
p % 12 14 16 18
Supply voltage Vee =V
Rr —f;
- Mode : Nor Tape/Nor Speed Forward
1c
60
oV
50 sv
N cc’4 4
%0
N
W)
N
- 9V
ol -
r=-—20dBm
10 Rg 2.2k
olCr=100,F P 12) I
IFERARREAT ) 7 10k
Ripple frequency, fr =
ts -Cr
10 T >
N
L }‘G:N ®
g N
17
N
ol
Mode: Nor Tape/Nor Speed
ol Forward ————
/ Rp=12kQ  _|OUT~
Vn=-40dBm —M
a_._
0
Cr = 47 uF or greater Pc
T 5 7 700

Capacltor for npple f Iter (p|n 12), Cr — yF

\oltage gain (closed), VG - dB Equivalent input noise voltage, Vy, — pV
8 8 5 8 8 3 8 8 8
>

Ripple rejection ratio, Rr — dB

Starting time, tg — sec

3

Vni - Rg

Mode : Nor Tape/Nor Speed
Vee=6.0V

Rici0ka 1] | i

LI

VG=40.5dB/1kHz NAB

e

0 £9 9 10 1k

VG - f;

Signal source re5|stance Rg-Q

10k > 100k

Vee=6.0V
Ry=12kQ (AMP)]I
Vo= —10dBm

| N
BN =

(=]
Y S S——

100 1k 4

Rr-Cr

Input frequency, fi - Hz

I
S 10k > 100k

fo=100Hz
Rg=2.2kQ
Vr=-20dBm

Cr = 47 pF or greater

Vec=45V| 6.0V

«D % :

9.0V

N12.0V

8

20

ts — Cne

s )
Capacitor for ripple filter (pin 12), Cr — pF

.

—

p—

Ll

g —
NI, /

Mode: Nor Tape/ —{
Nor Speed Forward —{

RL =12k}
Vin= —40dBm

Cnp=100F or less

vl

kO
180 %/
10k

our

Q.N_"_'_!_.’.ﬁ»

10 27 3 ) 100

r

Reverse transfer capacitance, Cyg — pF
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ON Resistance, Ron - Q
Voltage drop, V — mV

Channel balance, Vg -V Voltage gain (closed), VG - dB

DC voltage, Vopc = V

Ron, V - ch
[ fi=1kHz
0 Vg
Ron7, 14
3
10
L
‘c vl Ll Al l vv
m
4 Ron=2.7k X —‘7§—=2.7kx SEmv- =31.80
3 Vec=6.0V VR Voltage across 2.7 kQ resns]or
0 2 & 6 8 1 12 & 16 18
Supply voltage, Ve =V
VG - Ta
[ I
q fi=100Hz
- |
5
2 316Hz
46
A4 Vee=45,6,9,12V
42 VO= —10dBm
. 1kHz
38
36
10kHz
2
40 -20 20 & 60 0 1™
Ambient temperature, Ta — °C
VBL -Ta
03 Mode - Nor Tape/Nor Speed Forward
Vee=4.5,6,9,12V l
Ry =12k t
Vo=0dBm !
02
ol
0
40 20 0 20 40 60 80 100
Ambient temperature, Ta — °C
¢ I T
Vee=12V
5
4 9V
——
3
6V
"---f
2 4.5V
—
1
Vin=0V
0 Rg=2.2kQ
-@ - 20 & & 80 0

Ambient temperature, Ta — °C

Quiescent current, lccs — mA
Quiescent current, Icco — mA

Maximum output voltage, Vo max -V

Crosstalk (between channels), CT9 - dB

Input bias current, Ig — pA

lces, lcco — Ta'

- — v 1 Rg=2.2k0
20 R Ce=16p 1T ViN=0
1
16
S 1
o —~—MeHigh 5w —at |
i — oy _lev
, on [ — 12"_4
Me/High év
— '8h SWop, 4.5v
6——— Me/Hj 6V —
l e/}hglh SW(:n_.]ccs 45y
“ | ! T ) 7
2t * Me/High SW on: Pins 6, 15 are
a brought to supply voltage level. %
40 20 0 20 40 60 100
Ambient temperature, Ta - °C
Vo max — Ta
2 f,=1kHz
THD=1%
zs' Ry =12kQ
Vee=12V
20
9V
15—
6V
\
4.5V
05t
D —Y 20 [ 80 '©
Ambient temperature, Ta — °C
CT9 - Ta
“Mode : Nor Tape/Nor Speed Forward
Vo=-5d8Bm
Rg=2.2kQ |
so| RL=12kQ
60
—T
20
40 <20 0 20 40 60 80 10
Ambient temperature, Ta — °C
Ig-Ta
3 Vec=4.5,6,9,12V
Rg=100kQ
—
\
.\-\
0 ——
!
T g
10
1,2,19 and 20
01 g oS
" 20 020 5# C )

Ambient temperature, Ta — °C

No0.265112/13



LA3246

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:

1 Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation
and all damages, cost and expenses associated with such use:

2 Not impose any responsibility for any fault or negligence which may be cited 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 circuit parameters) herein is for example only; it is not guaranteed 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 information as of December, 1997. Specifications and information herein are subject to change without notice.
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