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Single-Chip Electronic Volume Control

System

Overview

The LC75394NE is an electronic volume control system
providing control over volume, balance, 5-band equalizer,
and input switching based on serial inputs.

Functions

* Volume control:

The chip provides 25 levels of volume attenuation: in
2-dB steps between 0 dB and -20 dB, 3-dB steps
between 20 dB and —32 dB, 4-dB steps between -32 dB
and —52 dB, 4.5-dB steps between —52 dB and -70 dB,
and —o. Independent control over left and right
channels provides balance control.

Equalizer:

The chip provides control in 2-dB steps over the range
between +10 dB and -10 dB. Four of the five bands
have peaking equalization; the remaining one, shelving
equalization.

Selector:

The left and right channels each offer a choice of four
inputs. An external constant determines the
amplification for the input signal.

Features

= Built-in buffer amplifiers reduce the number of external
parts necessary.

* Silicon gate CMOS reduces switching noise.

« Serial data input
—Supports CCB* format communication with the
system controller.

* A built-in reference voltage circuit divides the supply
voltage (Vpp) in half.
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* CCB |s a trademark of SANYO ELECTRIC CO., LTD.

* CCB is SANYO's orlglnal bus format and all the bus
addresses are controlled by SANYO,

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg=0V
Parameter Symbol Conditions Ratings Unit

Maximum supply voltage Vpp max | Vpp 12 v

' , CL, DI, CE, L1 to L4, R1 to R4, LTIN, RTIN, LVRIN, Vgg—03to v
Maximum input voltage Vi max RVAIN Vop + 0.3
Allowable power dissipation Pdmax | Ta<85°C 310 mwW
Operating temperature Topr =30 to +85 °C
Storage temperature Tstg —401o +125 °C

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
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LC75394NE

Allowable Operating Ranges at Ta =25°C, Vgg=0V

Parameter Symbol Conditions min typ max Unit
Supply voltage Voo Voo 6.0 110 v
input high level voltage Vi CL, DI, CE 4.0 Voo v
Input low level voltage ViL CL. DI, CE Vgs 1.0 v
Input votage amplitude Vin gl\_flﬁ?rixi CE, L1 to L4, R1 to R4, LTIN, RTIN, LVRIN, Ves Vop Vo
Input pulse width taw CL 1.0 HS
Selup time tgeTUP CL, DI, CE 1.0 ns
Hold time tyop | CL. DI, CE 10 us
Operating frequency fopg CL 500 kHz
Electrical Characteristics at Ta = 25°C, Vpp =10V, Vgg =0V
Parameter | Symbol | Conditions min typ max Unit
[Input block]
Input resistance Rin LitoL4, Rito R4 1 MQ
Clipping level Vel LSELQO, RSELC: THD = 1.0% 2.65 Vrms
Qutput load resistance R LSELO, RSELO 3 k02
[Volume control block]
Input resistance | Rin LVRIN, RVRIN 60 100 140 kE2
[Equalizer control block)
Control range Geq Max, boost/cut +8 +10 112 dB
Step resolution Estep 1 2 3 dB
Internal feedback resistance Rfeed 17 28 39 k)
[Overall characteristics}
_— THD (1) | V) =1 Vrms, f =1 kHz, with all controls flat overalt 0.0033 %
Total harmonic distorticn -
THD (2} | Vi =1Vrms, f = 20 kHz, with all controls flat overall 0.012 %
Crosstalk cT ;lg:: k\gms, f=1 kHz, with all controls flat overall, 86 a8
Output at maximum attenuation Vo min | Viy=1Vims, f = 1 kHz, maln volume —= -90 dB
Output noise voltage Vi (1) With all controls fiat overall (IHF-A}, Rg = 1 k& 3.9 pv
Vy (2) With all controls flat overall (DIN-AUDIO), Rg = 1 k2 5.4 uv
Current drain Inp Vop—Vgg =11V 25 33 mA
Input high level current " CL.DI,CE, V=11V 10 pA
Input low level current h CL,DILCE,V|y=0V -10 pA
Input Amplifier Characteristics at Ta = 25°C, Vpp—~ Vgg =10V
. Parameter Symbol Conditions min typ max unit
Input offset voltage Vio -10 +10 my
Input offset current e Vgg S ViNS Vpp +10 nA
Open-loop voltage gain Ap 80 dB
Width of 0 dB band fr 2.5 MHz
Allowable load resistance Ry 3 kQ
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Equivalent Block Diagram and Sample Application Circuit

.

0 |
m N - m n - m N - " n - . i
o I o U u UT u u o u O o x i
<[ = = m| e A & al & = 5 w2
u W w b L w w w uw u, w w = o i
= -3 o 19 o a T a [ '3 o o T [+ !
[ro}-{erHaeHan e e {asHeeH« sH{aoHs5}-{30}-fo 7} -{ae} {25} {34} 23] }
[
,- ] |
i—l nFs ; s g ! s the-onp Ra H 04 =
Pe
S 1) WA Al Ze e P
i ATty —I rnvu rnvu (nv-r (nvaf ( i iz °,
RrawTs L : A} 1 Flvélef NC
nvnm h m )
Nr: LC75384NE
Rvref Eﬁ
88 3
RYROUT ‘ b= ¥55
—aisE D G a 3 28
ref a 3 T CE
o 1 h S z z
£ rrIC e 4 - 8 ‘—i : B
=
T Py & — e
ne[sg] % Vss
. A
] g —]
| LVF\IN J | +— Lvnat Ll | R
i unm J 1 1 t 1 %\ “: : :
Lyref Lvref Lvref Lyref . o
= LINVINB Yy 9 l o l L [ & l ] \.a 1 O i =
E —
« I Lvrgr w Py ? f v I {1 g Ty o NC } E
!_| LFs ‘ ‘ ‘ ' ) | Lz — . ; :
3
L HeHaHaH s e H 7 H o H e HroH: iH{: {13 e a1 {: 5]
[yl w - ~ N - - ] - m o - x - - i
o o o o %] 5] o o W o o o - x - I
h Al T [yl m m N o N - - d - - .
w ™ ™ [y ™ ™ W w 'S w w w ) > !
- - ] - - - - ) pur -4 ) 4 h z . \
T T T T T T T T - H—0
488810

No. 5466-3/17



LC75394NE

Test Circuits

1. Total Harmonic Distortion

The right channel is identical.
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2. Output Noise Voltage

The right channel is identical.
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3. Crosstalk

—o0

uF

47mF

Q.022uF
I
108F

0.0022aF
0.0564F

0.00G8xF
0.15uF

45| |44| 43| |42]| |41| |40} |39 |38 |37| |36 (35]|3&| (33

.
1

LC75394NE =
o
-
-y
E——'B—'M——”L
tuF 1KD

1uF 1km
o
1aF 1kn1,

n

H

?

&)

10aF

0. 01SsF
0_05GaF
1
O.006EBsF
0.154F
0.022aF

w.{

Q.47 8F

17—
.
1aF 1%0

4 5 4] 7 -] 9 l1o| [1e)|22]|13| [t4||15] |16
w

u X
TET LETET TS JETET |

¥olt
METER

AQERID

No. 5466-6/17



LC75394NE

Pin Assignment

R4

E RAF4C3
E RFAC2
E RF4C1
E AFac3a
E‘ AF3cz
E AF3Cc1
E AF2C3
EI AF2C2
El AF2Cc1
E AFAC3
E AFiC2
E RF1C1
E ATIN
E RSELOD
E RINVINi

a3
RF5 |48 32{ A3
Avref |50 31] NC

RINVINZ |51 30| R2

RTOUT |82 28| NC
RVALN |53 28| R1
NC |54 27| AVss

RYROUT E 28| vgsg

Vref |56 a5| CE
[: LC75394NE :]

vop 157 24| DI

LVAOUT E E CL
NC E é_?l vgs
LVRIN E E-_i—l L1
LTOUT E E]NC
LINVINZ E EILE
Lvref E ENC
LFS E —1——7|L3

[i5]

Lchs[E: O
LFac2 IE
LF4C1[§:
LF3C3 E
LF3ce E
LF3C1 E
LFaca E
LFzaCe E
LF2C1 E
LFi1C3 E
LFiCZ2 E
LFiC1 IE
LTIN E
LSELOQO E
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Pin Functions

Pin No. Symbol Function Note
12 LF1C1
1 LFiC2 F1 band control block for left channel. Connect to exlemal
capacitors.
10 LF1C3 Voo
37 RF1C1 ; M Fnca
38 RF1C2 F1 band control block for right channel. Connect to external
capacitors. —_— s
39 RF1C3
= v
LF2C1 ; oo
F2 band control block for left channel. Connect to external
LF2C2 capacitots. ‘D Vraf
LF2C3
40 RF2C1 ) vpoo
4 RF2C2 :azpba?:ri:(; ;ontrol block for right channel. Connect to external %
a2 RF2C3 ; 1 U Free
6 LF3C1 I
5 LFac? F3 band controf block fer left channel. Connect to external = Yoo
capacitors., Avgg
LF3C3 Fnca
43 RF3CA
44 RF3C2 F3 band control block {or right channel. Connect to extemnal VDD
capacitors.
45 RF3C3
[ vres
3 LF4CA i
2 LF4C2 F4 bal:m! control block for left channel. Connect to external coarac
capacitors.
1 LF4C3
48 RF4C1
47 RF4C2 F4 band control block for right channel. Connect to extesnal
capacitors.
48 RF4C3
vYoD
13 LTIN Tone control Inputs. Must be driven with low-impedance
16 RTIN circuits.
AQITSL
14 LSELC InGut selech out
nput selector outputs
35 RSELO | * °
ADITER
;\'un
64 LF5 ) i |
F5 band contral block. Connect to external capacitors.
49 RF5
AD3TH2
21 L1
19 L2 VoD
17 L3 *
——(
16 L4 Sianal input x
ignal inputs
28 A1 gnetinp "
30 Rz Avss INVINI vref
32 Hg ADITE4
a3 R4
57 Voo Power supply connection
22,26 Vss Grounds for intemal logic
27 AVgs Ground for Internal operational amplitier

Continued on next page.
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Continued from preceding page.

Pin No. Symbol Function Note
vYoo
56 Vref Vpp/2 voltage generator block, Connaect capacitors between N
re Vrel and Vg to minimize the effects of power supply ripple. q —{]
vref AVSS AQ1781
;\' [s]a]
B—1 —
Pins common to volume control, tone control, and input —33—1- i
83 Lref selection blocks. Selscl the capacitors between these pins
and Vgg carsfully as they contribute residuat resistance YAIN
50 Rvref when the volume is lurned down. The voltage must never

exceed VDD'

AQazans

Operaticnal amplifier inverted input for specitying input gain.
34 RINVINT P P P pecifying input g

%
15 LINVIN ‘<[ ] —

AD37R?

*Vnn
Operational ampiifier inverted input for specifying graphic i

62 LINVINZ | aqualization. Connecling a capacitor across INVINZ and - i U
51 RINVIN2 TOUT permits the remova! of unwanted bands and reduces >

the risk of oscillation,

AVSS A03733
&d=l
3
61 LTOUT
Tone control output —1
52 RTOUT JE
AV¥gg ”
AQIZED
;Vuu
60 LVRIN Volume control input. Must be driven with low-Impedarice —2F EI
53 RVRIN clrcuits, % i
AQ3ITBO
Voo
58 LVROUT '
Volume control output
55 RVROUT : .
AVES
AD3ITOL
Chip enable pin. The chip uses falling edge timing to write Yoo
25 CE data to the interna! latch and shift analog switches. The high 7 - 0
level enables data transfer. P
ADIYB2Z
24 o Serial dat, d clock input d f trol
erial data and clock input used for control
23 cL P
18 NC
20 NC
29 NC
Leave unconnected
K1 NC
54 NC
59 NC

No. 5466-9/17



LC75394NE

Input Block Internal Equivalent Circuit Diagram

LINVINi

LSELO

L1 [}
te [}
La [}
La [

ZALN

AL

=Ain

Ty

Ahd

ZAiN

=A1N
iMp

FTYN

Right channel same as left

Lvref AD3763

Volume Control Block Internal Equivalent Diagram

LVRAIN LVRAOUT

£20.557

16,337

¥ XX

=12.977
10,308
£8.188
=£6.504
£5.166

4,104

£3.260

T2.589

Fa.921

Total ¢ =2.068
100

X X X

B X X X

r_-l Right channel same as left
Unit (resistance: k)

AQGI7E4
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Equalizer Control Block Internal Equivalent Circuit (Bands F1 to F4)

——{ | LTOUT

7.5

Xswa ?sta

W4

+—LR}:——10am
1.492%
SW3 LTIN
——RF——¢adm
—RF—sE5dm
0.65
LFnC2 Iy

———uem LFnC3 .

300

7.5

A
r

Right channel same as left
I:I Unit {resistance: kQ}
LFRC1 L¥vref

TOTAL=28.317
AO37ED

Calculating the Size of External Capacitors

The LC75394NE supports four bands with peaking characteristics and one band with shelving characteristics

1. Peaking Characteristics (bands F1 to F4)
The external capacitor functions as the structural element of a simulated inductor. The equivalent circuit and the
calculations required to achieve the desired center frequency are shown below,
*» Equivalent circuit for the simulated inductor

R3
—o
Bands F1 to F4
A3 T R1=0.550k0
c1 R1 =
CuUT | BOOST R2=300k0

ca R3=7.5ka

/-—3-

R4 : R2
Z5: Impedance )
atresonance | 20 [ Band F&
\—_# c3
A03766
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* Calculation example
Specifications: Central frequency, F = 107 Hz
Q factor at maximum boost, Q, 1445 = 0.8
— Calculate Q) the sharpness of the simulated inductance itself.
Qo =[R1+R4)/RI xQ, 048 Note: R4 is from the separately issued internal block diagram.
£4.270
— Calculate C1
Cl = 172rFgR1Qg # 0.536 (UF)
— Calculate C2
C2 = Qu/2rFgR2 # 0.021 (PF)
» Sample results

Central frequency Cc1 c2
Fo {Hz) (3] (F)

107 0.536 u 0.021p

340 0.169 n 6663 p

1070 0.054 2117p

3400 0.017 ¢ ‘ 666 p

* Shelving characteristics (Band F5)

Achieving the desired control of 2-dB steps over the range between +10 dB to —10 dB requires choosing a
capacitor, C3, with an impedance of 650 2.

No. 5466-12/17
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Control System Timing and Data Formats

The LC75394NE receives its control sequences via a serial interface comprised of pins CE, CL, and DI. Each sequence
consists of 40 bits: an 8-bit address followed by 32 bits of data.

e,
~r

CcE , [

L
o1 eofesfeafeafacfas]aafas] oo XDiKD&XD3X§4XDEXDSXD7Xgé#mﬂbeioe%banSJ

o hpnphhs
CE Iina 1xe  1ss 5 |_
mingy min | min |‘m_1
30 I T Y s Y e Y Y o T
O G S S D G S G

1488TDEST

B|B|B|B(AlAlA[A(D|D|D|(D|(D|D|D|D}D|D|D|(O|(D|D{D{D|D|D|D|(D|D|DJO|(D|C]|D|(D|[D]|D
1 112|3|4(E6]6(718|9]10|11({12/13/14/15/16(17;48{18(20[21|22|23|24/252E[27[28)

Address code
[o[t]ofo]ofo]0]1]
(B2HEX}

1 ; —

Volume Band F5 Band F4 Band F3 Band F2 Band F1 " Input switching
control conlro! control control control control control
00000000 - 1010 (+10dB | 1010 |[+10cB | 1010 (+10dB | 4010 {+10dR | 1040 {+10dB [ OO [L% (AL
10000000 |-704dB 0040 [+BdB | 0040 |+BdB | 0040 (+BdB | 0010 ([+AdE | 0010 |+BdE | 0 |L2 (R2)
01000000 (~-55.6dB | 1100 [+6dB 1100 |+6dB 1100 |+6dB | 1100 [+6dB 1100 |+6dB |01 |L3 (R3)
11000000 (-61dB 0100 |+4dB | 0100 (+4dB | 0100 |+4dB |} 0100 |+4dB | 0400 {+4dB | 11 |L4 (R4
00400000 |-56,6dB 1000 [+2dB 1000 |+2dB 1000 (+2dB [ 1000 (+2cB 1000 |+2dB
10100000 |-52d8 0000 |0dB 0000 (0d8 0000 (0dB 0000 (0dB 0000 {0dB r““—__
01100000 }-48d8 1001 [~2dB 1001 [-2dB 1001 [-2dp 1001 |-2d8 | {001 {-2dB
11100000 (-44dB 0101 [~4dP | 0401 |-4dB | 0101 (-4dB [ 01041 (-4dB | 0101 |-4dB Channe
00010000 |-40dB 1101 [-6dB 1101 |-6dB 11014 [-Bde 1104 (-&dB 1101 [-68dB  salaction
10010000 |-364d8 001i |-BdB | 00411 (-8dB | 0011 |-Bd® | D011 |-8dB | 0014 |(-BdB | OO
01010000 |-32de 1044 (~410dB | 1041 |-10dB | 1044 |-10dB | 41011 |-10dB | 1011 [-10dB | 10 |Rch
11040000 |-29d8 01|Lch
00140000 |-26dB 11 | Bolh

10110000 -23d8 simultangously
01110000}|-20d8
11110000 (-18dB
00001000 |-48dB
100041000 [-14d@
01004000 |-42dB
11004000 (~10dB
00104000 (-BadB
10404000 |-BdB
04104000 |-4dB
11101000 |-2dB
000141000 (0dB

AD37B7
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Gain, G - dB

Volume control attenuation — dB

fo (central frequency) characteristic

16

Vpp = 10V
Vgg=0V
16| Vpg=-104BY
Sewing $10 dB
12} Position
Mot "]
10 // r\/ \‘ et e
—
0 A NANYIN] AN
7400 XX
. £/ / p, \
/ 4 / N\ N\ / A\ A\
4 L / / \ h M h,
2 // ,/ ,/ /\\ />\ \\\ \-.
0
2o ™ o N T el "
N NAIYNAN L
- \\ \\ \ » \ Sy 4
" \ \ / / /| /
N X M XD T
-8 \ N A 7N / \ 7 \\
Graphic equalizer cnpacitok \ J \ \_/ \/
18 Bang Ci c2 \\ J _\ \"-..'--___._ —
g r e | oommr —" Nl T \_/ ry ]
vz | 05 | 0.0068,F
3 | 00560 | eoozen
-4 14 0,015, 6BOpE
% ¥5 0.0068,F
0 7 3 5 100 F 5 1k 2 3 5 7 0k 2 5 7 100k
Frequency, I — Hz
" Volume control step characteristic THD - Output level characteristics (1)
) ‘I.O? I
3
-10 . 5 § c
20 g 3 G &g
2 § §
-30 £ o f g
T 7 & =
-0 S él I -
3 o s
-50 5
s 3 i~ E &
-60 g 1 3 =
E 0.0 >
0 7
- ~ V4
-B0 g A \ //
g 3 o
=90 Vpp=10V, Vgs=0V 2 Vpp= 10V, Vgg =0V, BOKkHz low pass weight
100 Vin=0dBV, f=1kHz Gain 0 dB, [ = 1 kHe, Graphic equalizer flat
%> 70 60 50 40 30 -20 -0 0 10 CE 36 =6 -0 © W@ 20 30
Step - dB Qutput level, Vi - dBV
SELECTOR oo TONE —o—f—o—] vOLUME SELECT oAt TONE oo voLumE o4 m::gr

AD4LED

AO4030
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Tolal harmonic distortion, THD —-%

Total harmonic distortion, THD - %

THD — Output level characteristics (2) o THD - Frequency characteristics (1)
“ ! Vpp = 10V, Vgg =0V, 80 kHz low pass weight
10 g Viy=0dBV, Gain 0 dB, Graphic equalizer flat
! T
L
—= :
= 1
\ < g °
01 N k=4 /
7 ~ W E T
N P ;§ o Volume at —20 dB position
2 All boost = ™
=1 b,
0.0 ~ ~ E 001 7 T
H - N A = o ~ LA
N e 8 -
M, Vi 2 Volume at 0 dB position
2 Vpp =10V, Vgg =0V, B0 kHz low pass weight )
Gain 0dB, {= 1 kHz, Volume at 0 dB position
0.001 0.00
-40 =30 -20 -10 0 10 20 30 10 &3 3700 3k 4 2 110K ¢ 2 N0k
Output level, Y - dBY Frequency, f- Hz
SELECTOR—o—f-o—| TONE[—o—f-o~|voLuMe g THE GELECTOR[-o—fo—i TONE e-f-o— vDLUHE [ fH, THD
AD4DIL A040132
THD - Frequency characteristics (2) THD - Frequency characteristics (3)
1. f
{-}, Vpp =10V, Vgg =0V, 80 kHz low pass weight ! q‘, Vpp =10V, Vg =0V, BOkHz low pass weight
VN = ~10dBVY, Gain 0 dB, Graphic equalizer flat g YN =-10dBV, Gain 0 dB, Volume at 0 dB position )
3 < N
| "4yg 1]
2 E 4 / Q05 ~__ ——
01 E ol NN Pany /
’ = - ‘\ Vi \ l
7 g é ’_.\‘ N
= hul Pourer]
Volume at 20 dB position % Alfcut: ks N
& ::-?; - \
o0 g 001
N
2 s .
- B N 3 Sl Flat P -
2 | Volume at 0 dB position e 2
_0.00110 23 85N 2% ST 23 5710k 4 > 100k 000G T 5 Tiep 2 57w 23 5ok 2 3 5 ook
Frequency, f - Hz Frequency, f - H
SELECTOR[—o—H—o—TONE —o—f—o—VOLUME |o—f} m::gr SELECTOR—o—H0-{ TONE[~orf—o—vOLUME ——H m::z_
AQ4033 ACDaDld
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0 THD - Supply characteristics voltage (1) THD — Supply characteristics vollage (2)
1 K
of Vss =0V, B0 kHz low pass weight, f= 1 kHz ! °.‘.|
5 Vin ==10dBV, Gain 0 dB, Graphic equalizer flat 4
S
i
®
| g 2
0 o \ A
7 E 9 S boogy
g 3 5 S —
= Volume at—20 iti @2
5 dB position £ Alleut
4 4 2 [
b= =]
g o 8 oM
g g 7
: :
= Volume at 0 dB position = |
T f & Vgy =0V, BOKHz low pass weight , f=1kHz hy
= | Viy ==10dBV, Gain 0 dB, VYolume at 0 dB position
0.00 oon
S & 7 8 8§ 10 n 1z 1 5 6 7 8 ©§ 10 N iz 3
Supply voltage, Vpp - V Supply voltage, Vpp -V
SELECTOR [~o~f}~0— T ONE }o—ff=o=i v L UME |-o—H mI:Er SELECTOA o0~ TONE —o—f—o—{ vOL UME |-} ,..::2.-
Ad4p3n Ad4038
THD - Input level characteristics (1) THD - Input level characteristics (2)
TVpp =10V, Vgg =0V, 80 kHz low pass weight ‘
1.0{ Gain 0dB, { = | kHz, Graphic equalizer flat 10
& 7 : x 7
é 5 I 5
Q
: -
=2 =3
E o £ o /
g o 5 s 0 i d
& sl 0/00’ =] 5 Y 4
] 1 —
5 o, g ] N
2 C o™ 2 Qg Allcut
g L / g
E oo “ory E 0.0
8 / ] es
‘ AN 7 il N 78
g 7 g 4
< \ A z :
[ ~— [ —
Volume at 0 dB position Qv =10V, Vgg =0V, 80 kHz low pass weight
0.0m | | | | o001 LSin 0 4B, £= 1 kHz, Volume at 0 dB position
=40 -30 =20 -10 0 10 20 30 =40 =30 =20 -10 0 10 20 30
Input level, Vyy —dBV Input level, V) - dBV
SELECTOR TONE voLumMEe—g- T 5ELECTOR oo TONE oo voLuME o THD

AD4037 AD4038

Usage Notes

1. When the power is first applied, the internal analog switches are in indeterminate states. The chip therefore requires
muting or other external measures until it has received the proper data.

2. Provide grounding patterns or shielding for the lines to the CL, DI, and CE pins 50 as to prevent their high-frequency
data signals from interfering with the operation of nearby analog circuits.
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W No products described or contained herein are intended for use in surgical implants, life-supporl 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.

B Anyone purchasing any products described or contained hersin for an above-menticned use shall:
® Accept tull responsibility and indernnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employess, jointly and severally, against any and all claims and litigation and all
damages, cost and expenses associated with such use:
@ Not impose any responsfbllity 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.

B Information (including circult diagrams and clrcuit 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 September, 1996. Specifications and information herein are subject to
change without notice.
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