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Audio Signal Processing Circuit for
ess Telephone Base Set Applications

Overview

The LA8517M, an audio signal processing IC for

cordless telephone answering machine applications,

incorporates speech network, audio signal processing and

cross-point switching functions into a single chip.

Applications

Speech Network

» 2 10 4 wire conversion
» Impedance matching

* Line driver

* DTMF interfacing

» Transmitting amplifier
*» Key tone interfacing

* Receiving amplifier

Audio Signal Processing

» Recorder preamplifier (with ALC)

*» Playback equalizer amplifier

* Recorder amplifier

*» Voice detection circuit (YOX)

+ Power amplifier (Pg =200 mW, Ry = 82, V-

Cross-point Switching
* 8 X 8 equivalent cross-point switching
» CPU interfacing (serial control)

Features

Speech Network

» Supports direct interfacing
telephone receiver. '

» Using dialer IC mute signaling, sugperts ""ﬁi}aut to.
circuit following change ci' 34 telephy r
dial signal (DTMF},

* Transmit gain and ve piin,
automatically in respcmse ol

* Supports forced a:ﬂe‘nuano

. Outst&‘nﬁmg
opergtmg cu _'

« All necessary\answcrmg' machme functions built-in;
microcontroller~contrgl permits unique system
construction, g

* Built-in power amplifier.

ol

i wer md

Package Dimension
vnit : mm
3159-QIPG4E

|

SANYO: QIP64E

* Permits independent settings for recording amplifter

gain and recording bias current using external resistors.
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LASS17TM

Speclfications
Maximum Ratlngs at Ta = 25°C unit
Maximum supply voliage V| mox Speech netwark 15 v
Vg max Exchuding speech nelwork 10 v
Loop curreni I, max 130
Allowable power dissipation Pd max 950
.Operating temperature Tapy =20 +70
Storage temperature Tsig ~40 10 +150
Operating Conditlons at Ta = 25°C
Recomimended supply voltage VYoo Excluding spesch netwirk
Supply voltage operating range Yo 0op Excluding speech nework

Operating Characteristics at Ta = 25°C,f = 1kHz

{Speech network]
Line vollage V' I = 20mA
1|_ = 30ma
I, = 120mA
Internal supply voliage Voo I =2mA
I, = 50mA
I, = 120mA
Transmilting gain

Receiving gain

DTMF gain

KTI gain

Transmiiting dynamic range
Receiving dyoaenic range
DTMF input impedance

KTI input impedance

Mute input "H" level voltnge

Muie input “L" level voltoge
Transmitting PADC atieauntion

Receiving PADC atienuation 6
Internal reference volinge 0.65
1.13
225
[Audlo signal progessin
Quisscent current S 10 21
—4BJBY input between pins 8 — 27 7 39
—30d4BV input berween ping 8 - 27 0.25
~30dBV input betwesn pins 8 ~27 430 530
Afier ALC is on and vntil THD 35 40
becomes 1%
Number 8 pin sharis {in 1erms of AC), 20
20 Hz - 20 kHz

5.5 dB
23.5 4B
21 dB
16 dB
}] dB
Ver
Vep
Ver
Vep
kQ
k0
Voo v
0.2 v
dB
dB
v
v
v
n mA
41 4B
1.0 %
630 mVrms
dB
5 pVrms

Continued on next page.

No. 4276-2/21



LA8S517M

Continued from preceding page,

<PB AMP>
Voliage main
Total harmonic distonion
Equivalent inpul noise veltage

<OGM AMP>

Voliage gaiin
Total harmonic distortion

<REC AMP>
Voliage galn
Output bias voltage (pin 22 voliage}
Total harmonic distoriton

<MIC AMP>
Voltage gain
Total harmonic distoriion
Equivalent input noise voliage

<POWER AMP : R = 8Q>
Voliage gain
Oulput power
‘Total harmonic distortlon
Tnput resistance
Ripple rejection
Quiput nvise voltage

<NVOX>
Sensitivity €
Sensitivity 2

<Vpep>
Cutput voltage

<CONTROL>
Clock frequency
Input signal “H" level
Input signal “L" level

min typ max unilt
<S0dBV input between pins 23 - 25 47
-§04BYV input berween ping 23 - 25
23pin shorts (in 1erms of AC), 20Hz to 20kHz

~204BVY input between pins 29 - 30
=20dBY input between pins 29 - 30

Pin 21 Zpp = OkLL belween plins 27 =22

Pin 21 Zpc = 1 5k€3 6.8 KO pin 22 loed,
~30dBY Input pinn 9, pln 22 fixed

dB
%
pYms

dB
mw

kid
dB
m¥rmy

03 v

2.3 15 v

i

0

0 00

Ambient iemperature, Ta— *C

No. 4276-3/21
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Equivalent Circuit Block Diagram and Peripheral Clrcults

IVER
REGE”EP

TRANSMIT
AMP

BOMBIH IO H STHSEH 55 M

B

J'LINE

HAKD

SET 3

LOMPI

—— - CoPaOORT |
COM

——t+-{ COMPANGORE

- [5OR PRONEN

LINE

CoMPl

P?

W
1
12
13
14

HAWO SET
c 15

1)

), “HAND IN
10,°GONIRY |
1. ggmé
12. DOOR iR
13, AUX IN1
14, LINE OUT

15, HAND QUT
16. COMPI OUT

22, REQ OUT
23. PBIN
24. PA NF
25. PB CUT
26. PRE NF
27. PRE OUT
28. ALC CT
29. OGM IN
30, 0GM QUT
3. Vaer

32, veel

S

42,

a4,
45,
46,
47,
18.

25H 28

VREF,

NG
MIC IN

. MIC NF
. Mic oUT

VOX N
VOX TH
VOX ¢
GND2
PWR QUTZ
PWR QUTI

. Vo2

PWR NF
PWR iN
oe

PWR MONI
VOX QUT

MELOOY o—|

SYNTHESLZER
RAM

st

AT HAMH I H 32

Yool

. AESET

CE
DATA
GLOCK

. MUTE

RD OUT

. CONT
. PAD C
. KT

TIIN

. TINF

Tt QUT

. DTMF

AUX N2

. REF
. Vegd

PN
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Test Clrcult

g 4.

1
5] w] [w] 5 5|
4 = -
soy o PRIy ErICs
254508p $570 e 5 " £
s {T]w
6. ' F1
? e AR
ﬂi]llly -I""TTM

Al m
A ouT
Rl MOHI
LINE I
LABBITM
HAHD 1N
COMPT W
COMPE W
DOOR W

LUE Rl

LRE dut

5\!’@3

L

R
=

Unht (resistance: 1, cepacitance: F)

unit (resistance: 13}

Pin Description
Input pln for Loop current and Line voitage.

Inet pin for ransmitting output cureent,

Transmitting output currant output pin

Speech natwork sysiem ground (GND) pin.

Recelving input amgplifier negative (=) [nput pin,
Permits adjustmants of galn and frequancy,
performence using extarnally connecled
ovomponants.

Recelving Input ampliker oulput pln.

Continued on next page.
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LABS17M

Continued from preceding page. Unit {resistance: )
Pin Number| Pin Name Intermal Equivalent Clreuil Pin Description
7 Rl MONE Recealving Input manitor ampliler quiput pin,
Vord
Veol

8 LINE IN AEF

8 HAND IN

10| COMPY IN o GompandaL input

1 COMP2 IN e * Gompangdor.2 g

12 CCOR IN :

13 AUX MY

14 LINE OUT

15 HAND OUT Hapdset oulput pin.

16 COMP1 OUT] 30 Compandor 1 output pin.

17 COMP2 OUT Compandor 2 cutput pin.

18 DOOR CUT Door phone output pin.

MIXQUT Mixing output pin.

Signal processing ground (GND) pin,
Blas pin. Supporis control of recording
amplifier gain and recording blas using axtamal
resistor.
Recording amplifier output pln.

Continued on next page.
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LABSI7TM

Continued from preceding page. Unlt {resistance: 1)
Pin Numbar; Pin Nama Internal Equlvalent Clecult Pin Dascription
23 P8 IN PB amplifier positive (+) input pin.
24 PB NF PB armplifier nagative (ﬂj\pput pin,
26 PRE NF Praamplifier negative (-) input-pi
34 MIC IN
35 MIC NF
25 PB OUT
27 PRE QUT

Quigaing mes3age (OGM) signal negative (- Input pin.

Cutgalng massage (OGM) signal cutput pin.

Internal reference voltage output pin.

Signal procassing power supply pin.

No connection (NC).

Continued on next page.
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LASS17M

Continued from preceding page. Unit {resistance: £1)
Pin Number]l Pin Neme Internal Equivatent Clrcult Pin Description
a7 VOX IN veel Voice detection (VOX) positive {+) input pin.
VREF
20K

38 | VOXTH &) Voice detection (VOX) sgrisitivity adjustmen
pin.  Adjusts VO anslti\ii'ty:xy\_‘s’inq:__ connaction
10 Veier (pIn 31 with resigtor lociitag between,

39 VOX. ¢ tig Jtatpin,

40 GND2

41 PWR OUT2

42 PWROUT1 | (@ ot S H
0 gk | _\
40k > iy
44 PWR NF : I Pawer gmpiifiar nagative () lnput pin.
45 PWRIN Fowet amplifier positive (+) Input pin,
46 o.C owar amplifler reference voltage output pin)
{approximately 4/8 ¥ Vo2,
43 Vee2 Power system power supply pin,
47 PWR MCONI

Powar amplifier output pin.

Volee datection (VOX) autput pin, open-cellectar (O/C).

Resst pin. Rasete with “L".

Chip enable input pin.

Data Input pin.

Clock Input pin.

Continued on next page.
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Continued from preceding page.

Uit {resistance: )

5.6k
51,56
A7
‘ﬁ;

Pin Numbar] Pln Name Internal Equivalent Clrcuit Pin Description
53 MUTE Mute pin. Changes recelving signal, KT signal of
racelving system and trangmitting signal as well asL
OTMF sigaal of transmitting aystem.
‘M Call settings
“L: DTMF tra _Im‘itﬂnmﬁ'wcol\dng output
55 CONT Control pin. Wnan set fo "L’*slgﬁal input from
54 RD QUT

Veeld
E 4, 3KE l E

‘W

Gantrol pin,< The vatve of the resistor
eaﬁﬁhla pindand sither the Vec3 (pin 84) of

NBA(pin 4) rminas the shape of the Loop -
ctiltant vs. gain:control (auto PAD) characlerlstics.

57

Kéytone input. Tha Input signal switches to
"-rgeewing output when the MUTE pin (pin 53) is
;80t 10 “L" for low.

Transmitling Input amplifier positive {+) input pin.

Teansmitiing Inpul amplifier negative {~} input pin.

Transmitting [nput ampdlfier output pin.

DTMF input pin. The Input signal becomes
transmitiing output when the MUTE pin {pin §3)
is 8ot to “L" for low,

Conttnued on next page.
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LASS17M

Continued from preceding page. Unit (resistance: 1)
Pln Number| Pin Name Intarnal Equivalent Circuit Pin Dascription
62 AUX IN2 Vo3 Auillary input pin. The Input slgnal swilches to

transmitting oulput when the CONT pin (pin 55)
is sat to "L" for low,

63 REF

15k

6.8k

sower sugply pin. Intemal clicult power
" Should not be used as an
r supply source other than fmJ

84 Vecd

Sample Application Circuit

L

LKE

RING

L]
LABG! ¥l SPEARER

aHbe

-
2@
PR OUT? :]—ul_l—*m
40|ﬁ
vou, ¢ E—‘n—-—i'
lu
o)

VOX TH

YOX 1M Iﬁl -
MG ouT 5

MIC NF |35

Tk
. 2
wic v [3d LI
6,08
e E [ X7 M

B XN
L

Unit (resittance: Q, capacitance: F)
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Functional Description

1) Speech Network
Unit (resistance; {1, capacitance: F)

M Since the LA8517 is equipped with a built-in
Yoo W power amplifier, a surface mount transistor for
the allowable demand should be attached as
shown in figure 1 so that loop curreat is
consumed outside the‘*iC Loop current
ﬂowmg to the transa wr‘ca hg controlled by
R4 and RS

Loop current

i I..ina driver
ig. 1
[?otcl amplifier

*1, The line driver amplifier absorbs transmitting signal delivery and direct cq;r__@nt : g
*2. In cases of oscillation caused by load conditions existing between ¥, and GNI¥ 50.1 pEm;ed ¢l ﬁcnor sm_ ‘be installed.

+ Madifying Direct Current Reslstance
Diract Current Properties

-

can be modified as shown in figure 3. Under such
circumstances, BN {balancing network)
conditions and transmitting gain are also changed.

(@ Direct current resistance can also be altered, as
shown in figure 4, by establishing 2 connection
from the Ve pin (pin 64) through an R6 to the
ground (GND),

RE 220u

B
2]
S
K

&

b

/""

.

% % W 60 0 w0 1w 140
(Fig. 4] Loop cument, I, —mA

No. 4276-11/21



LABS17M

» Setting Alternating Current Impedance

Alternating current impedance is fundamentally decided
according to 6202 220uF. In practice, because current
loads, other than those of the speech network, enter from
the line, aliernating current impedance is synthetically
adjusted to match the impedance of ﬁ'tec speech network.

———eeeeeeee

—-
Loop currant

Unlt {resistance: (), capacitance: F)
Gain Allocatlon

(D Transmitting Gain Allocation
AUX IN2  DTMF

Y 1
) 1
i 1
1 i
t 1
1 @ W
Wirgult drivar; Circult 1 Trangnking ,Con
lamplliarzzda‘ driver  1pap |
t amplifier | ool 1
| L R+
*1, I = 20mA. "2, |_= 120mA

*Loop BOOL2 &l tarmination Unlt {resistance: 1)

@ Receiving Gain Allocation

AR QUT

.
! 1
' t
! '
[

. )
' V
' '

Mule W1 Recoiving outauty
wWa ! ampliier
7 ', ! g

hesit may be modifled using extemally Unit {resistance; £1)

!..oop cui"(aent caggcw 'h@ﬁ;l suppﬂrls transmmmg and receiving gain is automaucally adjusted. When transmitting

2.

S3dB #itd whent ei‘,ewmg is approxlmately ~6dB, attenuation follows the increase of loop current.

s

.. @E
H1T) Cﬁd
ca W

@ Pmcmnwnnetm 1o 3.“”@ usmg resistor
Gain altcnuhqohbegins? ing a loop current capacity which is greater than when the PADC pin is open.
« Receiving Amplifie: e
Uses a dynamic receiver.

No. 4276-1212)
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2) Signal Processing

s AIC
ALC operates with input ranging between approximately -45dBV to -5dBV. ALC saturation power level is
approximately 500 mVrms.

+« W1 Conversion

V/I conversion is made to draw the recording current for DC bias. The conversion gain, an&bgas@unent can be
controlled using an external resistor connected to pin 21, DC equalling pin 21 DC output 's q:itput

* VOX
Detects the presence or absence of a call. When the YOX mput pin (pin 37) mgr;

nit{resistance: Q)

3) Power Amplifier

+ Oscillation prevention Capacitor

Singte 851 BTL 16&, 320
PWR OUT2 PWR GUT2 PWR OUTI
{01 {a2)
L gL |
0.0224
_ > vee2
= 0.0l

160 '
0
Unh {resistance: 0, capacitance: F)

A5 a damping capacitor. ( A ceramic capacitor may be usein * 1.)

plifier owtput impedance switches to high impedance.

s

amplifier gafn :aem shed at approximately 10dB.

No, 4276-13121
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Serial Controf Input Data Format

Serial Data Contents

Ao An

1
First Bit

A3 =0 =

Cross-point switching output addresses.
Ayz ], Ay=0 =  Indicates mixing output control data.
A=l Aym] = i
Table 1 indicates contents.

A3 Az

o o o o O 0O G
- T - T - I -]

1 0

1

1 1
* : don't cae

DstoDy:  Input addresse
assignments fﬁr mixn

Contants
Input address 1 LINE
Input address 2 HANDSET
Input address 3 COMP 1
Input address 4 COMP 2
Input address 5 DOOR PHONE
Input addrese & AUX
Input address 7 MIC
Input address 8 QGM
Input address 9 PRE {Used only with oulput address &}
Input address 10 MIX {Used only with output address 5)

[Table 2)

No. 4276-14121



LAB5S17M

ltem Contents
Output Address 7-A Output Address 7-B
Dy Input address 1 LINE Input address 5 DOOR PHONE
D, Input address 2 HANDSET Input address 6 AUX
D, Input address 3 COMP 1 Input address 7 MIC
Dy input address 4 COMP 2 Input address 8 OGM
[Table 3)
Itern Contents
A LINE —6dB 1: On 0: OH
Dy ALC 1: On 0: Olf
D, PB 1: On 0: Ot
D, REC 1:On 0: Oft
D; | POWER AMP MUTE  1: Mute 0: Release
{Tabls 4)
Input Address Port Timing

meX:

S500kHz

250ns or more
250ns or more
200ns or more
400ns or more
250ns or more
250ns or more
400ns or more

% ed ' u:m:ty ni‘ the maximum rating, even a slight variation in conditions may cause the maximum
ratfng fube eﬁﬁ%@d@ the;gﬁy leading to a breakdown. Allow an ample margin of variation in such areas as supply

volmg*e\an&- u\g.e tRe1C in 4 pinge where the maximum rating will not be exceeded.

3 Shorting Bet\vqen Bins
If the power supply ‘is"applied when the space between pins is shorted, a breakdown or deterioration may oceur.
When installing the IC on the board or applying the supply voltage, make sure that the space between pins is not
shorted with solder or by other means.

4) Load Shorting
If the IC is used with the Joad shorted for a long time, a breakdown or deterioration may occur. Be sure not to short the load.

No. 4276-15/21
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Seria! Control Mode

The following table indicate basic modes.

Serlal Data
Moda | M| A2 ] A Do Di | Dz | Da Notos
ICM REC 1} 1 D 1 a 0 o Input is 9ot o LIN whits. utput gets to PRE.
1t o 1t elo 8
’ - 1 1 1 0 1
2 WAY REC 4] 0 1 0 1 s] H
. * 1 1 1 0
DECT REC 0 1) 1 0 1 1
* * 1 1 1 0
2 WAY BEEP 1 1 1] o 0
o 1 o 0 0
1 0 1 o [+ 0
* . 1 1 1 ¢
* 1 1 1 0 0
ICM QUT o 1 1 0 ¢ o
1 0 1 0 0 1
* - 1 i 0
ICW PLAY 0 1 1 ] 0,
. . 1 1 :
OGM REC 0 0 1 0 ﬁut is aots to MIC while oulput sets 1o PRE.
- * 1 1, ALC ON
OGM CHANGE 0 0 1 Input is 56l to LINE while outpul sets to PRE.
0 1 1. Input is se! to PRE while output sets to PWR,
- ) A.CON
CaM oOuUT 0 0 1 Input is et to OGM while outpul sets to PWR,
1 ¢ 1 Input Is set to OGM whila outpul sets to LINE.
QGM PLAY o 0 1 Input is set to OGM whila outpul sets to PWR.
RCOM MONI 1 1 1 o Input I8 set (o MIC while output sels to LINE,
ROCM QUT c 0 0 input Is set to LINE while oulpul sels 1o PRE.
] 0 * Input is sel to PRE while cutput sete to PWR.
VOICE SELE 0 0 1 Input ia et to OGM while outpul gets to LINE.
1 0 4} 0 Input is set 10 LINE whille output sats to PRE.
1 0 4] * Input Is et to PRE whila outpul esls to PWR.
0 o 0 1 Input Is set to OGM whiie output sets to LINE,
1 0 0 0 | Inputis sel to LINE while output sets lo PRE.
1 0 1 0 | ALC and REC are on
0 1 0 a Input s set to HAND while output sets to COMP1,
i i 0 0 | inpot is set to COMP while output sets to HAND.
Extonsion mnv o 1 1 1 0 0 | Inputis setto COMP1 while outpul sets to LINE.
external (Ine (uged!.
for accesaing #n, 0 1 0 Y 0 Input is st 1o LINE while cutput set to COMP1,
extarnal line)

“{" = High, 0" =

* :don't care

Low

No. 4276-16/21
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Mode Description

)

2)

3

4)

5)

6)

7

8)

9

10)
11)
12)
13)

14)

ICM REC (Incoming Message Rec.)
= Incoming message recording.

» Recording of dictation from distant location (remote-controlled at separate location).
2-way REC

* Recording of both conversations while talking over the telephone.
* Incoming message recording.

DICT REC

» Informs caller of recording activity.
* Line output sets to 6dB for line output of other modes.

ICM ouUT

» Incoming message playback.
= Listening to the incoming message using telephone from dis
¢ Incoming message transfer.

¢ Recorded dictation playback.

ICM PLAY
* Incoming message playback.
* Recorded dictation playback,

OGM REC (OQutgoing Message Rec.)
* Qutgoing message recording.

OGM CHANGE

OGM QUT
+ Outgoing message playback.

OGM PLAY
+ Quigoing message playba

ROOM MONI
+ Listening to microph

ROOM OUT

F

er person’s volee along with outgoing message transmission.

Na, 4276-17121
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1% Diect Curent Properties Unit {resistance: 0, capacitance: F)
1 4‘
> 10 v ~
/
é 8 Sy
e
Z e // — et
% ‘ / 4o
2 VREF —
— e =1
4] -""""--""""----.
0 0 &0 50 [T 0 120 %0
Loop cument, I} - mA
" Transmitting Galn < ||
i Vi= - 55dBV
= 1kHz
-8
> =18 —
g %
7 20 /<\'?- %N
i 5N NS
§o ;
Vi
~24
-28

0 0 40 60 80
Loop current, b - mA

Receiving Gain - |

¥

o 20 ) W00 120 14D
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Dynamic Range ~ I,

14G

Unit {resistance: ), capacitsnce: F)

V4 Receiving KT
F=1kHz
"2 1D = 10% b
&0 Ll
>
1
800 /j
3 y
0.6
E’ o4 //
0.2 ,/
Q
0 20 40 &0 i} 100 120
Loop cumrent, 1, - mA
| -V
1 cCo cC
g % Total e
|
_gzu "]
g
Eu
E’ 1”
s Only
Gy PowerUny L —r
4 4 5 3 )
Supply voltage, Yoo -V
] VIN ~ Vce
E AN
-
Es
L
>
g L]
; 3
2
£
1

1 & t 9
Supply voltage, Voo - V
ALC Characteristics 5
Output level R
ut leve
hd —"_ 9 EI
g g
o
? 5
=75V p U
Voe=18
Nid L,, 3
w 1’ ]

3
=70 -60 =50 40 -30 -20 -10

9 Q 10
Input level - dBY
50 VG, THD - f
PB AMP |
Yie=-S0dBY VG
50 = ®
Z 1" s |
2 g g
g ¢ E
irf.::"::pff 18 E ? 3 1.6 g
B pin input £ .
Vi=-50dBV {125 D25 125
NF CON 22F g-
08§ S0 0.8
-10 \‘ THD 0-& E 0 —"-—R-‘ TH]) O.l.l_,
-20 ] | o -10 0
10 1 7 WK 2 1 1tk £33 T £33
Frequency, f - Hz Froquency, f - Hz
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LABS17M

110 Characteristics 5 1000 I#Q Characteristics 0
MIC AMP & ﬁ REC AMP
100 | = 1kHx A5 — Jo ALC off
Zoe = 15k
R4 E * Zac = KO
2 R, =6.8k2
g 2 £ 2 @ E,m f= IkHz
= qg."' :E o ? pin inpul
g1 0.9- I.O‘g | :
I by —
g >/ THD - j
! Kk
TS 43
N 10
10 AN 0. 2
. AN " g 5
5 [ & 3
3 3 2
=80 =70 =60 -50 -40 =30 =20 - -50
Input level =dBV
) I#O Charactaristics )
3|OGM AMP 2
f=I1kHz
e R° w
L A | I
g 3 % B
- e
€@ c@/ 1.0
£ & 3
> 00‘\.5‘ THD E g
5 ; ;‘6}, o, g
10 —'0.1
? — =
s g
) &
)
370 =60 =50 -40 =30 -20 -§0  -40 ~30 -0 -0 0
Input level - 4BV Imput level — dBY
VNo = Vee THD - Pg
@ [Poyier swp
" e 1kHz
Ry =80
= a0 | L
2 {
1
oo ’l
g
g Veo=b6Y Js\t
E.to E.-—‘
3
19 4 100 > 1L
Outpot power, Pg=mW
SVRR - V¢
% 0 60 2 -
'*-' 50
£ g
(<]
g g&ﬂ
E- T
E o -E: Power amp
7 ¥ a2 0 f=100Hz
E Viw 100mVms
Z j 1 Ry =82
3 4 [ 9 03 [ $

5 ] 7 5 [ 7
Supply voltage, Ve -V Supply voltage, Voo -V
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VQOX Sensitivity Characteristica VNQ- - Ve

Pin 48 using 20 k0, applying 5V, Cross-point switching
fw 1kHz

=20

8

o
b=

LINEOUT (10 ginvshons)

i~
L=

-
[=]

Input level ~ dBV
&
- ]
2
Cutput noise voltage, Vo~ nVnos
o
L=

~30

-3 0,
L] & 5 6 7 8 9
Supply voltage, Ve — V

11O Characteristics

0 Cross-point swilching
o f= JkH2
Ry = 10kQ2
2
=1 &
,é“ao o&@\é
- THD
Y -0
B
g-t.c
b
-50 P =N
"G
T T Y S T -0 -0 <10 0 W0

Input level - dBY LINE input level - dB

u@@asponsﬂ:ﬁity and indempify and defend SANYQ ELECTRIC €O, LTD, its aﬁnllatos
iiakgs’ and diatiibutors and all their officers and employees, jointly and severally, against any
' nd<litigation and ali damages, cost and expenses associated with such use:

impose aly fesponsibility for any fault or negligence which may be oited in any such claim or
:ﬁtlgéﬁon onsSANYQ ELECTRIC CO, LTD, its affiliates, subsidiaries and distributors or any of
nd employeaa jcintly or ssvora!ly

k{r Nlum °pfoduct|on SANYO balieves information herein is acourate and reliable, but no guarantees

are made, or/implisd reganding its use or any infingements of intellsotual property rights or other rights of
third parties,
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