ICs for Telephone

Panasonic

AN6474NFBQ

Cordless Telephone Speech Network
IC Incorporating Cross-Point Switch

M Overview

The ANB474NFBQ is a speech network IC most suit-
able for basic-type cordless telephones. It incorporates a
cross-point switch controlled by serial input. It allows
speech path switching and mixing, and provides for
three- or four-person communication and other sophisti-
cated functions. It also incorporates REC/PLAY amplifiers
with VOX circuits.

M Features

« The speech block can operate on line voltage, with no
external power supply, and is operational even during a -
commercial power failure.

« Incorporates auto. PAD, dial mute, DC voltage regula-
tion, and other basic speech functions.

« The cross-point switch can be operated independently.

« Each output of the cross-point switch can correspond to
multiple inputs, allowing three- or four-person commu-
nication.

« The REC/PLAY amplifiers incorporate ALC and VOX
circuits.

« Receiver volume can be increased by 6 dB or 9 dB.
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162103 Unit | mm
14.0£0.2
48 33
ERARAAARARARARAH I I
49t =l
o S
= eyl
= i
-
64 O 17
REEEFEEEELEEEE]E]: S—"2
L e 16— i
o)l i, 181 |l 035384 b
Ao
=
H
5l S

Values in parentheses are
for reference only.

QFP package with 64 pins (QFS064-P-1414)
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ICs for Telephone AN647ANFBQ
M Pin Descriptions
Pin No. Description Pin No. Description

1 Ground 33 | RF2 link output

2 | Line power () input 34 | RF1 link output

3 Side-tone adjustment 35 | Intercom link output

4 Line voltage control (1) 36 | VOX detection control

5 Int. ref. voltage output (1) 37 | VOX amp. input

6 Int. ref. voltage output (2) 38 | No connection

7 No connection 39 | No connection

8 Trans. preamp. output 40 | ALC input

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 | To recording head

16 | MIC preamp. input (1) 48 | EQ amp. inverse input

17 | MIC preamp. input (2) 49 | EQ amp. output

18 | DTMEF signal input 50 | REC/PLAY int. ref. voltage output
19 | BT signal input 51 | Ground
20 | Dial mute control 52 | No connection
21 | Line voltage control 53 | No connection
22 | Line interruption detector output 54 | AUX preamp. output
23 | No connection 55 | AUX link input
24 | No connection 56 | Intercom link input
25 | Strobe signal input 57 | RF1 link input
26 | Clock signal input 58 | RF2 link input
27 | No connection 59 | Power-ON reset control
28 | Data input 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 | No connection 64 | Line current bypass (1)

W Absolute Maximum Ratings (Ta=25TC)

ICs for
Telephone

Parameter Symbol Rating Unit
Supply voltage (1) Vee 7.0 v
Supply current (1) Iec 50 mA
Supply voltage (2) Vo 12.0 v
Supply current (2) I 135 mA
Power dissipation Note! Pp 645 mwW
Operating ambient temperature Topr —20to +75 T
Storage temperature . Tog —55t0 +150 T
Note) In a free-air condition with Ta=75C.
M Supply Voltage Range (Ta=25C)
Parameter Symbol Range
Operating supply voltage range (1) Vee 4.5Vto 5.5V
Operating supply voltage range (2) Vi 3.0Vt 11.0V
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B Recommended Operating Conditions (Ta=—20C~ +75C)

Parameter Symbol Condition min. typ. max. Unit
Supply voltage Vee — 4.5 5 55 v
Clock frequency ferk Input Duty 40% to 50% — -— 250 kHz
CLK (LOW) | twricik) 1.6 | — 2.0 us
Input pulse width CLK (HIGH) | twh(cik) 20| — 24 (8
STB twist) 1.2 —_ —_— us
. DATA tsu(DATA) 1.6 —_ — y733
Setup time
STB tSU(STB) 08 —_— —_— /1s
DATA f 1.6 — —_— s
Hold time HRAT) a
STB th(sTB) 1.2 | — — (s
Clock pulse rise time te(CLK) — —_— 20 us
Clock pulse fall time tr(CLK) —_— —_— 20 s
Input voltage Vi 0 — Vee v
M Electrical Characteristics (Ta=25+2TC)
Parameter ‘ Symbol ’ Condition ‘ min. typ. | max. | Unit
Power supply characteristics during power failure
Line DC voltage (I—1) Vi-n I\i; ZDOCmCA:f,IffbV 33 3.6 39 %
Line DC voltage (I—2) Virn | ) b Voo 48| s1| 55 v
Line DC voltage (I—3) Vin | 1 oA ok oy 70| 74| 79 v
Line DC voltage H (I—1) Vin-1 K;?ocnSA:{?SCVi’ov 5251 575 | 625 v
Line DC voltage H (I—2) Vin-n K;éDocan:{;(c)c“:”OV 6.55 7.05 7.55 v
Line DC voltage H (I—3) Virn | 1 = oA veov 89| 96| 103 Vv
Internal supply voltage (I) Vieg—1 I\i ;2DOCH?A:§£ CGEE)V 1.8 2.0 22 v
Internal ref. supply voltage (I) Viet—1 I\i ;ZD()(ljnc A:{_/IESEE)V 0.9 1.0 1.1 \'
Normal power supply characteristics
Line DC voltage (E—1) Vi-n K;ZDOCIEA:SISS’SV 32| 35| 309 v
Line DC voltage (E—2) Vicw | 1 e Veosy 45| 49| 53 v
Line DC voltage (E—3) Vi-g3 Z;?QCOICHXH\I/?CH: 5V 6.5 7.0 7.5 v
Line DC voltage H (E—1) Vi K;?OC;A:{;ZVX’SV 48 | 535 59 \
Line DC voltage H (E—2) Vin-m2 K;?&:A:{;SCVL’SV 59| 655 | 72 v
Line DC voltage H (E—3) Vi s K;?Zfﬁ;]“\?g’: sy 8.1 8.8 9.5 %
Internal supply voltage (E) Vies—E IVL ;ZD(;:nC A:{/Ii fE’SV 4.6 4.85 5.0 \
Internal ref. supply voltage (E) Vit e 1\1 ;%ff:gfilzjv 225 25 2.7 \%
N V—DCC=HIGH,
Total circuit current Tiotal L.=20mA, Vec=5V 12 22 30 mA
Power interruption detection (1) V—HITl | VL=2.7V, V=5V 0 0.1 0.6 \
Power interruption detection (2) V—HIT2 | V.=1.5V, V=5V 4.4 4.95 5 \
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ICs for Telephone AN647ANFBQ

B Electrical Characteristics (cont.) (Ta=25+2T)

Parameter ’ Symbol I Condition I min. | typ. | max. l Unit

Receiver during power failure

Rec. gain (I—1) Gv—IRI {5'::30_‘1’;3;’5;:0\/ 305 | 325 | 345 dB

Rec. gain (1—2) Gv—1R2 | L= 80mA, Vee=OV 271 20| 31| dB

Rec. auto. PAD width (I) N ! AP—IR %_Zjo_“ﬁ(;ﬁm’*’ Vee=0V, 23 33| 48 dB

Rec. max. output (I) Vo—IR awngl}%gjg ;}1 A, Vee=0V, 0 4 — dBm
IL = 30mA, Vee= OV,

BT amp. gain (I) Gv—IBT | V-DMC=LOW, 19 21 23 dB
Vin = —30dBm

Receiver on external power supply

Rec. gain (E—1) Gv—ER1 %_ngﬂ‘;agg:sv’ 305 | 325 | 345 dB

Rec. gain (E—2) Gv—ER2 %_Zjo_“;ga]\s’;f:w’ 268 | 288 | 308 dB

Rec. auto. PAD width (E) Mot ! AP—ER 1\3,::3()}2’;53?“1‘“’ Vee=5V, 23 35| 48| dB

Rec. max. output (E) Vo—ER \Zi‘tthI'I“{;igr%A’ Vee=5V, 4 12 — dBm

Rec. digital volume (1) Noe2 Gv—DV1 %::30_“2‘%]\3’5; T)S\,V;l AN 5 6 7 dB

Rec. digital volume (2) Note2) Gv—DV2 %_:j(lﬂ%ggf TDSVV; 1&2 ON 7.5 9 10.5 dB
L= 30mA, Vee= 5V,

BT amp. gain (E) Gv—EBT | V—DMC=LOW, 195 | 215 | 235 dB
Vin=—30dBm

. 4 For Vee= 0V and Vee= 5V \ N _
Rec. gain difference 4G—R (between Gv—IR1 and Gv—ER1) 1.2 0.1 1.2 dB
Transmitter amp. during power failure

Trans. gain (I—1) Gv—IM1 1\{,;2:70% (5_‘“91’3%;3;2""*’ 269 | 289 | 309 dB

Trans. gain (I—2) Gv—IM2 {;:jo_“;’;agfg:ov’ 23.9 259 27.9 dB

Trans. auto. PAD width (I) Mo D AP—IM I\;_:jo_ng‘gd_BfgmA’ Vee=0V, 1.7 3.0 42 dB

Trans. max. output (I—1) Vo—IM1 Xg}%‘%gjgg A Vee=0V, 0 3.5 —_ dBm

Trans. max. output (I—2) Vo—IM2 %H:D:; inslf% X;C—:DO(YC’ —LOW 0 35 — dBm !I(':eslefg}:one E
I.=30mA, Vec= oV, =

DTMEF gain (I—1) Gv—ID!1 | V—-DMC=LOW, 16.3 18.3 20.3 dB
Vis=—30dBm
IL.= SOmA, Vee= OV,

DTMF gain (I—2) Gv—ID2 | V—DMC=LOW, 13.1 15.1 17.1 dB
Vin=—30dBm

’ . IL:3OmA—80mA, VCCZOV,

DTMF auto. PAD width (I) Nete? AP—IDT | V—DMC=LOW, 1.9 32 4.4 dB
Vin=—30dBm

DTME max. output (I—1) Vo—IDI {}f%%‘}fé;‘{‘g@o}’m): 5o ol 38| — | dBm
I.= 30mA, Vee= OV,

DTMF max. output (I—2) Vo—ID2 | THD=5%, V—DMC=LOW, 0 35| — dBm
V—DCC=LOW

Note) Unless otherwise specified, input signal Fin = 1 kHz, control voltage V-DOC = high, and control voltage V-DMC = high.
Note 1) Gain decrease when line current (I.,) is changed from 30 to 80 mA.
Note 2) Gain increase from receiver gain (E—1).
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B Electrical Characteristics (cont.) (Ta=25+27C)

| Symbol |

min. | typ. ] max. I Unit

Parameter Condition
Transmitter amp. on external power supply

Trans. gain (E—1) Gv—EM1 %m::?’o_r%%agfrfzsv’ 27.1 29.1 31.1 dB
I.=80mA, Vec=5V,

Trans. gain (E—2) G |y o N 24| 254| 274| dB

Trans. auto. PAD width (E) Nt D Ap M IVLm::?’O_r%%;B?gmA’ Vee=5V, 2.4 3.7 4.9 dB

ith I =30mA, Vec =5V

Trans. max. output (E—1) Vo—gmi X:it}’ll‘%ng‘;: * & 2% 2 6 — dBm
I.=30mA, Voc=5V

Trans. max. output (E—2) Vo—emz TLHS():“;%; \?:—DCC’ZLOW 2 6 —_— dBm

DTMF gain (E—1) Gu—zp1 %1\71 3:0813” \\,] fC:_s ;’ddBm 1651 185| 205 dB
I, =80mA, V=5V,

DTMF gain (E—2) G-z | V—DMC=LOW, 126 | 146 | 16.6 dB
Vin=—30dBm
I.=30mA —80mA, Vcc=5V,

DTMF auto. PAD width (E) Netel) Ap—gpr | V—DMC=LOW, 2.6 3.9 5.1 dB
Vin=—30dBm

DTMEF max. output (E—1) Vo_gp1 I\f%%’};é’:\f&;,s Vm —50 2 6| — | dBm
I.=30mA, Vcc=5V,

DTMF max. output (E—2) Vo-rz | DM=ON, V—DMC=LOW, 2 6| — dBm
THD=5%

Trans. gain difference (1) 4G—M1 F&\;;Cezz(}ng&% Z]nfic(;s—VEMl) —13 | —02 0.9 dB

Trans. gain difference (2) 4G—M2 F&&;@S‘if&% anf;,s—vgm) —06| 05| 16| dB

DTMEF gain difference (1) 4G—MF1 f&;ﬁ;%?,‘i ﬁ‘)“f a\:lch:vS_VEDl) -13 | —02 0.9 dB

DTMF gain difference (2) AG—ME2 | (e e wp) | —06 | 05| 16| aB

Note) Unless otherwise specified, input signal Fin = 1 kHz, control voltage V—DOC = high, and control voltage V—DMC = high.
Note 1) Gain decrease when line current (IL) is changed from 30 to 80 mA.

B Electrical Characteristics (cont.) (Ta=25+27C)

Parameter | Symbol [ Condition | min. | typ- ' max. | Unit

Recording preamplifiers

Rec. preamp. gain Gy-rp Vin=—60dBm, Rn=00 43 45 47 dB

Rec. preamp. output Vo—gp Vin=—45dBm, Ry,=100) —134 | —114 | —94 dBm

Rec. preamp. output noise voltage Vio—rp DIN/AUDIO, Rg=10k — 0.8 2.5 | dBrms
Recording amplifier

Head bias current I-REC | L—SW (h07) =ON 145 180 215 uA

L—SW (h07) =ON,

Head output Gy—rec V= —15dBm, R.= 1k O 40.0 50.0 63.0 |mVrms
Playing EQ amplifier

EQ amp. gain Gu-5o %,:S‘X §§§§;=°N’ 278 | 298 | 318 dB

EQ amp. output noise voltage Vio-EQ %I_N?XIUgllog )Rzglfl’( Q — 0.45 1.2 |mVrms

kd 171

VOX detector

VOX sensitivity (1) VS1 [-VOX=12.5 A 35 48 | — v

VOX sensitivity (2) VS2 I—VOX=24.5uA — | 0.025 0.5 v

Note) Unless otherwise specified, external supply voltage Voc =5V, line current I =0mA, input signal frequency = 1 kHz, control
voltage V-DOC = high, and control voltage V-DMC = high.
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ICs for Telephone AN6474ANFBQ
M Electrical Characteristics (cont.) (Ta=25+2TC)
Parameter Symbol | Condition ' min. l typ. | max. I Unit
Link SW input amplifier
AUX amp. gain Go-aux | Vw=—36dBm | s 6] 1] aB
Link SW output amplifier
Intercom output gain Nete ) Gy-pHo Egusté,u(i%g’ \:]‘"O:N_ Em. 18.5 20 21.5 dB
RF1 output gain M D Grrro | 1w (30) “on 36dBm, | 165 18| 195| dB
RF?2 output gain Nete Gy—rrzo IL“E“Stv‘?,Igf;DI\I)’ li"():N_ 36dBm, | 45 18| 195 dB
Receiver output gain Nete I Gy—ro Elgust@la(?’lsl\)f, ——Y?)I:\I_ 36dBm, 19.9 214 229 dB
Line output gain N ! Gv-1o E‘B“Stv?,%%g\)l’ ZOE_ 36dBm, | 1771 192 | 207 dB

Note) Unless otherwise specified, external supply voltage Vee=5V, line current 1. =0mA, input signal frequency = 1 kHz, control
voltage V—DCC = high, and control voltage V—DMC = high.
Note 1) Each amp. gain is measured from AUX OUT (Pin &) to its output (The AUX preamp. gain is not included in the calculation).

B Electrical Characteristics (cont.) (Ta=25+27C)

Parameter I Symbol l Condition | min. I typ. | max. | Unit
Link SW input
MIC input gain Mot ) G | ™ z&%ggg;’ —on —1 0 1| 4B
Rec. input gain Nete V Gy—ri Xi—;\;%}?ﬁ?’ —ON —1 0 1 dB
Intercom input gain [¢ T X'izs\;:;(()g?g)l’ —ON 5 6 7 dB
RF1 input gain Gy—rru1 XZZS\;S(()}?%?, —ON —1 0 1 dB
RF2 input gain Gy~rE2 Zm—:S\;’S(()Sg(IjI;, —ON —1 0 1 dB
Link maximum output
DH OUT max. output Vo—pa gﬁ“é\lff (lhIZI;I,) Ti{g; 5% 0 4 — dBm
RF1 OUT max. output Vool i“ﬂ“é&F(ZhIZ%)TE%; 5 0 4| — | dBm
RF2 OUT max. output Vorr | PR (1h121\51,) i & 0 4| — | dBm

Note) Unless otherwise specified, external supply voltage Vec =5V, line current I, =0mA, input signal frequency = 1 kHz, control
voltage V—DOC = high, and control voltage V—DMC = high.
Note 1) Each amp. gain is measured from MIC OUT (Pind3) or R PRE OUT (Pin@D) to its output.

M Electrical Characteristics (cont.) (Ta=25+27C)

Parameter | Symbol | Condition | min. , typ. I max. | Unit
Controls
. . o Vee
Dial mute high level voltage Vome-1 2 +02 v
Dial mute high level control current Iomc-u V—DMC=5V 15 38 80 LA
Dial mute low level voltage Vome-L —0.2 — 0.3 v
Dial mute low level control current Ipmc—L V—DMC=0V —40 —20 —10 rA
DC voltage control high level voltage Voce-1 2 — +\(I)c§ v
Note) Unless otherwise specified, Voc=5V, and I.=20mA.
Panasonic
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AN6474ANFBQ ICs for Telephone

B Electrical Characteristics (cont.) (Ta=25+2C)

Parameter Symbol Condition min. typ. max. Unit
DC voltage control high level control _ _
current IDCC*H V DCC*SV 10 25 50 /1A
DC voltage control low level voltage Vpee-L —0.2 —_ 04 v
DC voltage control low level control _ _ . _ o
current Incc-L V—=DCC=0V . 2 0.1 HA

. . __ Vee

Data input high level voltage Vpin-x 2 102 v
Data input high level control current Ipn-H V—DIN=5V 70 160 250 HA
Data input low level voltage Voin-L —0.2 -_— 0.3 v
Data input low level control current Ipin—L V-—DIN=0V —1 —0.1 — uA

Power supply block

AC impedance (1) Zact | ez 450 | 570 | 750 Q

IL= 80mA, Vcc :5V,

AC impedance (E) Zac—g Vo =200mVims, Fin=1kHz 450 580 750 Q
Input impedance
DTMF amp. input impedance Zin—MF Pind® Input 8.5 9.5 10.5 kQ
BT amp. input impedance Zin—3T Pin@9 Input 8.7 9.7 10.7 kQ
ALC amp. input impedance Zin—aLcC Pind0 Input 8.5 9.5 10.5 kQ
Intercom preamp. input impedance Zin—DH Pin&® Input 8.5 9.5 10.5 kQ
RF1 preamp. input impedance Zin—RF1 PinG? Input 8.5 9.5 10.5 kQ
RF2 preamp. input impedance Zin—rr2 PinG® Input 8.5 9.5 10.5 kQ

Note) Unless otherwise specified, Vcc=15V, and I, =20mA.

M Electrical Characteristics (Design Values for Reference) (cont.) (Ta=25+2T)

Parameter ’ Symbol l Condition min. | typ. ‘ max. I Unit
Speech block

Rec. output noise voltage (1) Vo-r %;igggig =0V, = 0.3 — |mVrms

Rec. output noise voltage (E) Vo IDLH:\Ij’/gggi(\)/ =3V, 3] 0.3 — |mVrms

Trans. output noise voltage (1) Vo1t %H:\I%iggi(\)/ cc=0V, — 0.3 —  |mVrms

Trans. output noise voltage (E) Vo-er ISIT\I?KISS,I(X =5V, —_ 0.3 —  |mVrms

Dial mute trans. amp. M—T IVL::?’O_I%AOa;rCIf =% o 75 - 4B

Maute attenuation V"L DBM=H /L
1.=30mA, Vi;= —30dBm,

Rec. output mute attenuation M—RO V=5V, — 50 —_— dB
Lsw (h27) =OFF/ON

Rec. preamp. input impedance Zin—R Pind0 Input — 500 — kQ

MIC preamp. input impedance Zin—m Pin@®, @ Input — 500 — kQ

REC/PLAY block
. I.=0mA, Vec=5V, and

ALC amp. ALC width W-ALC | A Outputffism on 2% — 40 | — dB

ALC amp. ALC effect AALC %-::()T/Z’sgﬁfn:jx’zo 4B — 1| — dB
Vee=5V, Viu= —10dBm

Rec. amp. mute attenuation M—REC | I.=0mA, — 80 — dB
LSW (h07) =ON/OFR

Note) The above design values are for reference only, and not guaranteed values.
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M Electrical Characteristics (Design Values for Reference) (cont.) (Ta=25+2C)

Parameter Symbol Condition min. typ. max. Unit
VCC = SV, Vin =—30dBm
EQ amp. mute attenuation M—EQ | I.=0mA, — 80 — dB
LSW (hOF) =ON/OFF
Recording preamp. input impedance Zin—REC Pin@3 Input — 10 — kQ
EQ amp. input impedance Zin—EQ Pind?, @) Input — 500 — kQ
VOX amp. input impedance Zin-vox PinG? Input — 500 — Q
Link switch
. . - Vee=5V, [L=30mA, AC output - _
Link SW mute attenuation M—LS measured at link ON/OFF 75 dB
AUX preamp. input impedance Zin—aux Pin3 Input — 500 — kQ
Note) The above design values are for reference only, and not guaranteed values.
B Characteristics Curve
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2,000 T T T T T
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0
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MLogic Specifications
+ Basic block diagrams
Output (cross-point SW and other controls)
Latch circuit
Reset
Decoder Decoder
(6 bit, 29 channels)
Shift register
A6 AS A4 A3 A2 Al D
Clock Data Strobe
Panasonic
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AN6474ANFBQ ICs for Telephone

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

- UL Uy

(A6) (A5) (A4) (A3) (A2) (A1) (D)

Strobe ’ \

. Data is read into the shift register in synchronization with a rising edge of the clock, with the higher data being shifted

[

sequentially on a first-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 six bits of the shift register is
updated. Latched data is set when the least significant bit is 1, and reset when the bit is 0.

4. Referring to 3 above, if the address is h00 (the highest six bits of the shift register are all 0s), the latch circuit is
cleared (all reset) regardless of the data content.

5. At power-on (VecON) , the latch circuit is cleared (by power-ON reset).

« Logic Circuits Address Specifications
1. Cross-point switch

Tnput @ Handset rec. | Line output | Intercom RF1 RF2
Microphone 09 OB ocC 0D
Receiver 10 14 | 15
Intercom 18 1C 1D
RF1 20 21 23 25
RF2 28 29 2B 2C —
AUX 38 39 3B 3C 3D

Note) Empty space means “not applicable.” Address is in hexadecimal.

2. Other control switches

Address ) Describtion
00 Cross-point SW all reset
07 Recording amp. ON
OF Playing amp. ON
17 Receiver volume 6dB up
1F Receiver volume 9dB up (when address 17 is ON)
27 Handset receiver amp. mute

Note) Address is in hexadecimal.
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M Timing Charts

1/feuk

Lwh(CLK)
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

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

* Special applications (such as for airplanes, acrospace, 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 prod-
ucts 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 book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, 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 range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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