Panasonic

ANG6448NFBP

Speech Network |C Incorporating Cross-Point Switch

m Overview 17.2¢0.4 Unit : mm
The AN6448NFBP is a speech network |C suitable for multi- ‘ 14.0403
function cordless telephones. It incorporates a cross-point 48 33
switch controlled by serial input. It allows speech path switch- 49 HHARARAAAARARARE P
ing and mixing, and provides for three- or four-person commu- o =
nication and other sophisticated functions. It also incorporates o ]
REC/PLAY amplifierswith VOX circuits. = D o<
= O O 2
m Features i s
* The speech block can operate on line voltage, with no exter- = o
nal power supply, and is operational even during a commer- 64 O =1
cial power failure. _ _ CEEEEEEEEEEEEEL: ]
e Incorporates auto. PAD, dial mute, DC voltage regulation, 1 15 e o
and other basic speech functions. eI
* The cross-point switch can be operated independently. / SiRall
* Each output of the cross-point switch can correspond to mul- | T
tiple inputs, allowing three-or four-person communication. ‘ ©08) 08 03573 2z
* TheREC/PLAY amplifiersincorporate ALC and VOX circuiits. SATINGPLANE I
* Receiver volume can be increased by 6 dB or 9 dB. ) ! N
QFP package with 64 pins (QFH064-P-1414A)
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® Absolute Maximum Ratings (Ta=25"C)

Parameter Symbol Rating Unit
Supply voltage (1) Vee 7.0 \
Supply current (1) lec 50 mA
Supply voltage (2) Vi 12.0 \%
Supply current (2) I 135 mA
Power dissipation Net Po 640 mw
Operating ambient temperature Topr —20to +75 °C
Storage temperature Tag -55t0 +150 °C

Note) In afree-air condition with Ta=75"C.

m Recommended Operating Conditions (Ta=25"C)

Parameter Symbol Condition min typ max Unit
Operating supply voltage range (1) Vee 45 5 55 \%
Operating supply voltage range (2) Vi 3 — 11 \%
Clock frequency fork — — 250 kHz

m Electrical Characteristics (Ta=25"C)

Parameter ‘ Symbol ‘ Condition ‘ min ‘ typ ‘ max ‘ Unit
Speech network block
Rec. gain G-ERL | \i0me ree=sV,s 05| 325| 45| dB
Rec. automatic PAD width AP-ER | |5~ 3010 BOMA, Voc=3V, 25| 37 5| dB
Trans. gain Gv-EM1 |\;i:n3:0_rg/é\dg/nc1c=5v, 277 | 2907| 317 | dB
Trans. automatic PAD width AP-EM | 1=3010 BOMA, Vec=5V, 25 4 5| B
DTMF gain G-ED1 | (S e 169 | 189 | 209 | dB
1.=30to 80mA, V=5V,
DTMF automatic PAD width AP-EDT V-DMC=LOW, 25 4.1 55 dB
Vin=-30dBm
REC/PLAY amp. block
Head bias current I-REC 145 180 215 A
REC preamp. output VoRP Vin=-45dBm, Rin=10kQ 134 | 114 94 dBm
EQ amp. gain Gv—-EQ Vin=—40dBm 27.8 29.8 31.8 dB
Switch block
SP out max output Vo-SP Input L-SP IN, THD=5% 0 4 — dBm
DH out max output Vo-DH Input RF1 IN, THD=5% 0 4 — dBm
RF1 out max output Vo—RF1 Input RF2 IN, THD=5% 0 4 — dBm
RF2 out max output Vo—RF2 Input RF1 IN, THD=5% 0 4 — dBm
L-REC out max output VoLR Input AUX IN, THD=5% 0 4 — dBm
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m Timing Chart

Ufck

‘ ' AE 0% ‘ 90%
CLK | 25V
| I I 25V
10% | 25V PN 109
I I
I I
2.5V
DATA |
I
L
tsu (sTB) : : ts (stB)
25V \
STR ‘ D\ 25V
I

tw (sT8)
m Pin Descriptions
PinNo. Description Pin No. Description
1 | Ground 33 | RR2link output
2 | Line power (+) input 34 | RF1link output
3 | Side-tone adjustment 35 | Intercom link output
4 | Linevoltage control (1) 36 | VOX detection control
5 | Int. ref. voltage output (1) 37 | VOX amp. input
6 | Int. ref. voltage output (2) 38 | Time stamp link output
7 | Hold-reset control 39 | Recording link output
8 | Trans. preamp. output 40 | ALCinput
9 | Auto. PAD control 41 | ALC detection control
10 | Rec. preamp. input 42 | Loudspeaker link input
11 | Rec. preamp. output 43 | Recording input
12 | Rec. amp. input 44 | Recording inverse input
13 | Rec. amp. output (1) 45 | Recording preamp. output
14 | Rec. amp. output (2) 46 | Recording bias current control
15 | MIC preamp. output 47 | Torecording head
16 | MIC preamp. input (1) 48 | EQ amp. inverse input
17 | MIC preamp. input (2) 49 | EQ amp. output
18 | DTMF signal input 50 | REC/PLAY int. ref. voltage output
19 | BT signd input 51 | Ground
20 | Dial mute control 52 | MIX preamp. output
21 | Line voltage control 53 | MIX link input
22 | Lineinterruption detector output 54 | AUX preamp. output
23 | Hold-reset signa output 55 | AUX link input
24 | No connection 56 | Intercom link input
25 | Strobe signal input 57 | RF1link input
26 | Clock signal input 58 | RF2link input
27 | No connection 59 | Power-ON reset control
28 | Datainput 60 | External supply voltage input
29 | Ground 61 | Internal supply voltage output
30 | Logic power supply input 62 | Circuit voltage control (2)
31 | VOX detector output 63 | Line current bypass (2)
32 | SPlink output 64 | Linecurrent bypass (1)
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m Pin Descriptions

AnNo

Symbol

110

Waveform

Description

Equivalent Circuit

Remarks

1

GND

Ground :
* This is the ground pin for the
speech network.

GND for REC/PLY, VRER

SPEECH and LINK.

8

Line power input :
« Connects to the positive output]
of the diode bridge.

Side-tone adjustment :

* Grounded through R1 (27Q).

* Connects to the Sde-tone adjust-
ing circuit to adjust sde tone and
receiver leve.

1>

Thelinedrivegain (G) is:
G= ZiindlZ el
- R
1

Also assuming
Z1ine=600Q
Z1a =600Q
R1=27Q N

300

G=20log %7°=20.9d8

V_
CONT

DC1v

Line voltage control (1) :

C; and the internal resistance
determinethef. characterigtics.

Vrer

Int. ref. voltage output (1) :

» Outputs hdf the Vreg reference
voltage.

¢ Grounded through a 0.01uF
capaditor.

VRer—
SN

Int. ref. voltage output (2) :
* Output impedance=50Q

HCO

Hold-reset control :

« Grounded through C5. Adjusts
the output time of control sig-
nas.

23

HCC

ov
Hold-reset signal

Hold-reset signal output :

« This is an open-collector out-
put to a microprocessor.

« Requires a pull-up resistor.

The larger the capacitance of
Cs, the wider the pulse width.

T—
FILTER

—

DC1Vv

Trans. preamp. output :

 Cs as connected between thispin
and the ground forms alow-pass
filter.

C6 and the 6-kQ interna
resistance as illustrated on the
|eft form alow-passfilter.

APC

Vreg-R - |

Auto. PAD control :

« Connects through aresistance to
Pin6l (Vreg). If the resistance
increases, the PAD operates
closer to the near end. If the
resistance decreases, the PAD
operates closer to thefar end.

10

RV IN

{

Vrer

Rec. preamp. input :

* Receiver signals are input from
the Side-tone circuit to this pin.

« R7 and C8 connected between
Pinll and this pin determine

11

Vrer

Rec. preamp. output :

* R7 and C8 connected between
Pinl10 and this pin determine
thef. characteristics.

 The output impedance is 100
+50Q.

The receiver preamplifier
gain (G) is:
1

1 wcs

G=-20l og R7

1
R6 + T

12

RV
FILTER

Rec. amp. input :

13

14

RV
out
@

RV
ouT
@

Rec. amp. outputs (Land 2) :

* A ceramic or dynamic receiv-
er is connected.

« The output circuitisaBTL con-
figuration.

« The output impedance is 50+
30Q.

The larger the capacitance
of C10, the lower the high
band gain aswith a L PF.
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m Pin Descriptions (cont.)

AnNo.

Symbol

110

Waveform

Description

Equivalent Circuit

Remarks

15

=~

Vrer

MIC preamp. output :

e R11 and C13 connected
between Pinl7 and this pin
determinethef. characteristics.

« The output impedance is 300
+100Q.

16| IN

MIC preamp. input (1) :
* A biasresstor and amicrophone
connect to thispin.

17

Vrer

MIC preamp. input (2) :

¢ R11 and C13 connected
between Pinl5 and this pin
determine thef. characteristics.

Feedback is input to this pin
through a capacitor. The
capacitor and R9 to R11, and
C12 and C13 determine the f.
characteristics.

18

Vrer

With signal ON

DTMF signal input :

* DTMF signasareinput through
acoupling capacitor C14.

* When DMC is low a Fin20,
DTMFisenabled.

« Input impedance is 10kQ.

19

Vrer
With signal ON

BT signal input :

* Beep tone (BT) signas are
input through a coupling
capacitor C15.

* Input impedance is 10kQ.

The input impedance (10kQ)
and C14 or C15 form an
input HPF.

20

DMC

Dial mute control :

« Normd speech mode when Pin20
is high or open (MIC amp. ON
and rec. amp. ON).

« DTMF mode when Pin20 is low
(DTMF amp. ON and BT amp.
ON).

200kQ

100kQ

21

DC-
CONT

Line voltage control :

« Line voltage is norma when this
pinishigh. Line voltage increes-
eshy 1to 1.5V when thispinis
low.

22

CPC

Lineinterruption

Lineinterruption detector output :

 Thisis an open collector output
to a microprocessor, requiring a
pull-up resistor connected to the
microprocessor's power supply.
This pin goes low when line
voltage is 3.0V or more, and
goeshighwhen 1.5V or less.

* Referring to the I ft figure, the
voltage, VCPC, at which
Trcpc turnsON iscalculated
asfollows:

Vcec (ON)
= R1+R2

x VBE (Trcpc)
=25V (Ta=25'C)

24

NC

No connection

25

STR

5v

ov

Strobe signal input :

* The grobe sgnd for sarid control
detaisinput tothispin. Therisng
edge of the strobe sgnd deter-
mines the timing & which intemal
control address or ON/OFF Saus
isvalidated.

26

CLK

5V

ov

Clock signal input :

» The dock sgnd for serid control
dataisinput to thispin. Therising
edge of the dlock Signdl determines
thetiming a which datais reed.

Vee
10kQ:

300kQ:

27

NC

No connection
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m Pin Descriptions (cont.)

ANo| Symbal |I/O| Waveform Description Equivalent Circuit Remarks
Datainput : @) Vee
5V * Serial datais input to this pin.
28| DATA| | Data is read into the internal 100
ov shift register in synchroniza- 300kQ
tion with clock signals.
Ground :
29| GND |— — « Thisis the ground pin for the
logic circuits.
L - _ o ) . .
30 Ve Logic power supply input :
v VOX detector output :
¢ |+ Thisis an open collector out- * Output waveforms are shaped
31| YOX-| o puL. sebleintemdly (by the threshold
ouT - —ov « This pi | h ] -
Voiceon his pin goes low when voice dreuit).
signasareinput to Pin37.
L oudspeaker link output :
« Thisis alink switch output to LINK
P an external  loudspeaker | FromLINK Sw When address 2F of the cross-
32 : o % amplifier. point switch is OFF, the output
ouTt Vrer | ¢ The output amplifier gain is amplifier gainisset to 12 dB.
el ectable between 12 and 0dB. 10kQ [J
* Output impedance is 50£30Q.
RF2 link output :
33 g'L:JZ‘I'_ o) « Thisis alink switch output. :;:Q
Veer | « Output impedanceis50£30Q. | EINK o gi
RF1 link output :
3| RFl-1 o « Thisisalink switch outpuit. 10kQ 3 68KQ
ouT Ve | * Outputimpedanceis 504300
Vrer
Intercom link output : I';INKLINK . } Q
DH - O\ * Thisis alink switch output to | 7™
35| our |© e | aintercom. “
« Output impedanceis 50+30Q. 10kQ 3 90kQ
* VOX detection can be done
be withacapacitoy | VOX detection control : intwo ways:
Pin36 A amoathing capeditor (C17) ad a A) With small C17 (560pF)
36| VOX | o o resigtor (R19) connedt in perelld to and small R19 (39kQ)
DET (with no capacitor) this pin to ajjtﬂ the atack and VOX input f\/\/\f\/
Half-wave redtification recovary times of the VOX detec- VOX output _riLrrmr
tor. B) With large C17 (22uF)
and large R19 (100kQ)
VOX input O\
VOX output 7 —
* Input sensitivity is calculat-
ed asfollows:
VOX amp. input :
37 VOX | « VOX (voice detedtion) Sgnds are G= %
IN input tothispin. ) o
« Input impedance is 500Q. Adjust the f. characteristics
and sensitivity based on the
above calculation.
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m Pin Descriptions (cont.)

ANo| Symbal |I/O| Waveform Description Equivalent Circuit Remarks
Time stamp link output :
38 LTS— o * Thisis a buffered link switch
ouT Vrer output.
. i i LINK
Output impedance is 50+30Q. L K S P
Recording link output : %
LRC — * Thisis a buffered link switch
I out |© Ve output.
* Quitput impedance is 50£30Q.
ALCinput:
» Pind5 connects through a cou- ) ) .
a LG | pling capacitor to this pin. * Ground Pindl if no ALC cir-
« Input impedance is 10kQ. cuitis used.
* Thelarger C20, the longer the
- attack time. The smaller R22
i ALC detection control : o
DC (with a; tor)
o hac " g tor (C20) and the shorter the recovery time.
a|AS | o e resistor (R22) connect in perdld to
i 10 2PN this pin to adjust the attack and
rtcaon (YY) recovery timesof the ALC.
Loudspeaker link input : v
- « SPsignalsto this pin are output e LINK o
42 - | through a coupling capecitor to
IN s | thelink switch. 50.(9
* Input impedance is 50kQ.
Recording input :
« Recording signals are input
RD through a coupling capacitor
43| PRE- | | — to thispin.
IN REF * Input impedance is normaly 10
kQ. It decreases during ALC
operation.
Recording preamp. inverseinput :
w“ SBE | « A CIR comhination between Pind5 and
NE Vrer this pin determines the gain and f. charac- The gain (G) of the recording
teristics of therecording preamplifier. } @ preamplifieris:
Recording preamp. output : G=_ _ R2%6
REC . i i So- () 1
5 PREI_‘ o r?ldjéputs amplified recording Sg R24 + o)
ov Ve | o Output impedanceis 50+300.
Recording bias current control : .
« A CR combination connected to this pin * Address 07 of the cross-point
ADJ | $ gain of arecording heetl Status of the rec. preamp.
R | e Thesmdler the resistance of the C/R combi- * The bias current to the head
nation, the greater the bias current and gain. is: Vref
R ly= x 3
Biasvoltage | To recording head : R27
47| HEAD |1/O| buingrecoding OV |« A recording head connects to Ve = %VREG
Durng playing OV this pin.
EQ amp. inverse input :
EQ. * A C/R combination between . ) .
48 N(Ig I Veer pin49 and this pin determines Yeer 'il'shga?aajrllaoef(}r;ﬁ :qs?}]' :\a/rvg/ngs
the equalizer characteristics. . } @ the receiver preamp.
EQ amp. output : From recording + Address OF of the cross-point
EQ . Outputs amplifiéd adizer sig- @ SW determines the ON/OFF
29507 | O -QUZV s status of the EQ amp.
|« Output impedance is 50+£30Q.
REC/PLAY int. ref. voltage
output : ) ) Vrer
50| Veer— | O TV e * The pin5 ref. voltage is buf-
PR (CoNsT) fered and output from this h ©
pin.
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m Pin Descriptions (cont.)

ANo| Symbol |1/O|  Waveform

Description

Equivalent Circuit

Remarks

51|/GND |—

Ground :
« Output impedance is 50+30Q.

MIX
52lout | ©

MIX preamp. output :

* A C/R combingtion between Ains3
andthispin deteminesthegainand
f. charatteidics of the MIX pre-

 Qutput impedance is 50+30Q.

53| MIX I

MIX link input :
* MIX dignas are input through
acoupling capacitor to thispin.

} ToLINK SW

The gain of the MIX preamp.
is calculated the same way as
the rec. preamp.

¢

Vrer

AUX preamp. output :

* A C/R combinetion between Ainsb
andthispin deteminesthegainand
f. charadteridiics of the AUX pre-

* Output impedance is 50+30Q.

55| AUX

AUX link input :
* AUX signdsareinput through a
coupling capacitor to this pin.

} ToLINK SW

The gain of the AUX preamp.
is calculated the same way as
the rec. preamp.

56|DHIN | |

Intercom link input :

* Intercom sgndsareinput through
a coupling capaditor C33 to this
pin.

* Input impedance is 10kQ.

®

>

ToLINK SW

57| RF1 I

Vrer

RF1 link input :

* RF1 signals are input through
a coupling capacitor C34 to
thispin.

« Input impedance is 10kQ.

<
P )
m

RF2 link input :

» RF1 signals are input through
a coupling capacitor C34 to
thispin.

* Input impedance is 10kQ.

57/58 $10kQ
To LINK SW

The input impedance as illus-
trated left and C33, C34, or
C35 form aHPF.

59| PR |

Power-ON reset control :

* C36 between this pin and GND
determines the power-ON reset
time of thelogic circuits.

Vee

_[%
" Reset signal

T

* The larger C36, the longer the
power-ON reset time.

 The power-ON resgt Sgnd isout-
put when the supply voltege
reeches4V.

5v

60| Vce —

External supply voltage input :

* 5+ 05V power supply isinput to
thispin.

61|V |O

2V during power failure

Internal supply voltage output :

* A power supply derived from line
voltage is output from this pin to
theinterna speech network.

2-5VDC

62|VLC | —| G mdngon\e

Circuit voltage control (2) :
 This pin is grounded through
C38.

C38 (typicaly 47uF) deter-
mines how the circuit voltage
fluctuates.
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m Pin Descriptions (cont.)

ANo| S§mbal |I/O| Waveform Description Equivalent Circuit Remarks
Z1q is 1.5 to 2kQ on the IC
DC Line current bypass (2) : VL side. It must be adjusted to
&2 | o « Line current is bypassed from 330 600Q by inserting a 820Q
0 to 3V depending | this pin through R39 to GND. @ resistor between V. and GND.
onV. R39 must be 1/2 W or more.

Line current bypass (1) :

DC * Line current is bypassed from
64| PDI I v this pin through R40 to Pinw. (83
Seme as shave R40 must be 1/2 W or more. 150
Vi-330 x I,

m Logic Specifications

(BaSi ¢ Block Diagrams) Output (cross-point SW and other controls)

L 11 | 1

Lachciret | | | | -~ "~"""""7"7"="7="==
NN [ =]

Decoder
Decoder (6 bit, 48 channels)
Shift register A8 A5 A4 A3 A2 Al b |
l l l l [ [

Clock Data Strobe

Time charts (assuming the address h26 latch is to be set)

EERVAWAWAWAWAWAWAW

bata 1 0 0 1 1 0 1
(AB) (A5) (A4) (A3) (A2) (A1) (D)
Strobe /—\_
1. Dataisread into the shift register in synchronization with a 4. Referring to 3 above, if the address is h00 (the highest 6-

bit of the shift register are al 0s), the latch circuit is
cleared (all reset) regardless of the data content.
5. At power-on, the latch circuit is cleared (by power-ON reset).

rising edge of the clock, with the higher data being shifted
sequentially on afirst-come highest-bit basis.

2. When the strobe is low, data is shifted sequentially on the
sift register in synchronization with the clock. Data on the
latch circuit will not change.

3. When the strobe goes high, the latched data whose address
is represented by the highest 6-bit of the shift register is
updated. Latched datais set when the least significant bit is
1, and reset when the bit is 0.
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m Logic Circuits Address Specifications
1. Cross-point switch

Input Output | yandset rec. | Line output |Loudspeaker| Intercom RF1 RF2 Recording | Time stamp
L oudspeaker — — 02 — — — — —
Microphone — 09 0A 0B ocC 0D OE —
Receiver 10 — 12 — 14 15 16 —
Intercom 18 — 1A — 1c 1D 1E —
RF1 20 21 — 23 — 25 26 —
RF2 28 29 — 2B 2C — 2E —
MIX 30 31 32 33 34 35 — 37
AUX 38 39 3A 3B 3C 3D 3E —

Note) Empty space means “not applicable.” Addressisin hexadecimal.

2. Other control switches

(Address) (Description)
00 All reset
07 Recording amp. ON
OF Playing amp. ON
17 Receiver volume 6 dB up
1F Receiver volume 9 dB up (when address 17 is on)
27 Handset receiver amp. mute
2F L oudspeaker amp. gain 12 dB down

Note) Addressisin hexadecimal.

m Package power dissipation

Po—Ta

1600

1400 —

z N\

< 1200

i
1000 —\ P

§ \ \ -900mY

B .

S 80 Ny

B \ \

2 600 G461

) AT

§ 400 \ \\
200 AN

N\

0 25 5 75 100 125 150
Ambient Temperature Ta(°C)
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m Application Circuit

——— o PLAY IN —oO0ALC IN
p—Y LINK SP-IN
? i REC OUT —————oLINK R-OUT
£l Totes the drcuit, short R4Land
: use a 1kQ resistor for a Lo VOX IN
- = S
h) N 9w |8y ) 2
= =f Sm=—2 2 = = =
° 78 g€ s - 8 & o3
£
22,28, | 93358 [ o w | 9]y o o
523958 Ssess = . L 3ly T fnl o
£153¢ S w 88 o | g o) S5 |B 4 [3
7 L o 8 3
9 |c . a1l S w9 3= pmrt:e]
Bl eleld L| .oTO°T8|V[R-80 4| £ | z° |2
CEBE 2| 2z, =L 4028 2l 3 | S 9=
g | g¢ gas dm| 9| G| » | B &8
o !I& ['4 <Q < Lo > >0 @ @
‘9 ‘!’ ‘:) 39 38 @ ea @

ALC
VOX 120kQ
Det
I/WV VOX. ouT

C28 | PR Veer et 5
| LOGIC. Vee
i N € 1004
PR, GND 16
MIX. OUT
52 @) c
A LOGIC. GND
g Aa
RB  C30R o »g @ DATA
10k 11 0.068F A 2 o
]
ol el z NC
= 5| B| B 2| @
> CLK
‘ @ °
LIN ! ' STR
. | - le -
RF1 | . Ne
I
RF2 . ' @)
MIX i
Hee
AUX . @ ©
crc
22
o Vo
iy oot
P R13
ﬁ’“’l ~N 7] @ DM. CONT Open
+ J N BT. INg T sw2
x |2
i P 0.068uF
2 Cont. DYMF. IN., ,
Vref z ® o
S 10kQ  0.068uF
i > ) MIC. IN (3
<] g L °
AAASNI it
SS N o
D~~~ I~~~ )—IF 5+ | B
= o ~ o o Q 5 o 3z 2% |3
2 [ B TR [ 8 |E g | & e 3g] © o
+8 L35> b [EG] < & o |0dur g &
T L= ST | W ST et k . T+ Ss 17
2 g 0 Sl - 8 )
5 >S:|‘—8 ml'u osll g_'sgc oodr| @ b 2
H]+ el L L L T o8 47kQ T £ o « o2
= g w
Wxxt_élw 0.022uF f‘;J_% 5 5 O.OIGSuF
2.7 R3 47kQ 1 °T§ o ° mic
820kQ 12ika B = m .
T Sidetonedirctit MIC. IN ()
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Request for your special attention and precautions in using the technical information
and semiconductors described in this material

(1) An export permit needs to be obtained from the competent authorities of the Japanese Govern-
ment if any of the products or technologies described in this material and controlled under the
"Foreign Exchange and Foreign Trade Law" is to be exported or taken out of Japan.

(2) The technical information described in this material is limited to showing representative character-
istics and applied circuit examples of the products. It does not constitute the warranting of industrial
property, the granting of relative rights, or the granting of any license.

(3) The products described in this material are intended to be used for standard applications or gen-
eral electronic equipment (such as office equipment, communications equipment, measuring in-
struments and household appliances).

Consult our sales staff in advance for information on the following applications:

» Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment,
combustion equipment, life support systems and safety devices) in which exceptional quality and
reliability are required, or if the failure or malfunction of the products may directly jeopardize life or
harm the human body.

¢ Any applications other than the standard applications intended.

(4) The products and product specifications described in this material are subject to change without
notice for reasons of modification and/or improvement. At the final stage of your design, purchas-
ing, or use of the products, therefore, ask for the most up-to-date Product Standards in advance to
make sure that the latest specifications satisfy your requirements.

(5) When designing your equipment, comply with the guaranteed values, in particular those of maxi-
mum rating, the range of operating power supply voltage and heat radiation characteristics. Other-
wise, we will not be liable for any defect which may arise later in your equipment.

Even when the products are used within the guaranteed values, redundant design is recommended,
so that such equipment may not violate relevant laws or regulations because of the function of our
products.

(6) When using products for which dry packing is required, observe the conditions (including shelf life
and after-unpacking standby time) agreed upon when specification sheets are individually exchanged.

(7) No part of this material may be reprinted or reproduced by any means without written permission
from our company.

Please read the following notes before using the datasheets

A. These materials are intended as a reference to assist customers with the selection of Panasonic
semiconductor products best suited to their applications.
Due to modification or other reasons, any information contained in this material, such as available
product types, technical data, and so on, is subject to change without notice.
Customers are advised to contact our semiconductor sales office and obtain the latest information
before starting precise technical research and/or purchasing activities.

B. Panasonic is endeavoring to continually improve the quality and reliability of these materials but
there is always the possibility that further rectifications will be required in the future. Therefore,
Panasonic will not assume any liability for any damages arising from any errors etc. that may ap-
pear in this material.

C. These materials are solely intended for a customer's individual use.
Therefore, without the prior written approval of Panasonic, any other use such as reproducing,
selling, or distributing this material to a third party, via the Internet or in any other way, is prohibited.
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