ICs for Telephone Panasonic

ANG6472NFBP

Cordless Telephone Speech Network IC Incorporatmg
Cross-Point Switch

M Overview Unit ; mm
The ANG6472NFBP is a speech network IC which
includes a receiver noise reducing function and is most HHHHHHHHHHHHHHHH ]

suitable for quality cordless telephones. It incorporates a 48

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.
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M Features
« The speech block can operate on line voltage, with no
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external power supply, and is operational even during a 9

commercial power failure. i& ANl LT[ Iié'
« Incorporates a receiver noise reducing function to St oss 8 -

improve the handset's howling margin. ]’;‘:gig:: H

« Incorporates auto. PAD, dial mute, DC voltage regula-
tion, and other basic speech functions. . QFP package with 64 pins (QFH064-P-1414)

« 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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AN6472NFBP

iCs for Telephone
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Protection | DMC

-
A ZAN TN vy

A 2N 74

~
V2 Wa aWa A Wa a Wa a Wa 1N

AN ZAAN 2N FALN VAN F AN ¥ §
o
A %4

FanWanWanWarWarWanrl
AV 7MY PAR ZAAN FAAN PN 74
Ve oW nWa nWa o War Wa nWFa N
AN ZAANZANZIAN PNV AN PNV

AN 2Ny

FanY
J

Line Supply

jonuoy
Ajddng Jamog

851

Bl bL932852 0013142 93L 1N
Copyrighted By Its Respective Manufacturer

This Materi al




AN6472NFBP ICs for Telephone

B 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 (2) 37 | VOX amp. input

6 | Int. ref. voltage output (1) 38 | Time stamp link output

7 | Trans. preamp. output 39 | Recording link output

8 | Noise reduction detection output 40 | ALC input

9 | Noise reduction detection input : 41 | ALC detection control

10 | Noise reduction amp. output 42 | Loudspeaker link input

11 | Auto. PAD control 43 | Recording input

12 [ Rec. preamp. input 44 | Recording inverse input

13 | Rec. preamp. output . 45 | Recording preamp. output

14 [ Rec. amp. input 46 | Recording bias current control

15 | Rec. amp. output (1) 47 |To recording head

16 |Rec. amp. output (2) 48 | EQ amp. inverse input

17 | BT signal input 49 | EQ amp. output

18 | DTMF preamp. output 50 |REC/PLAY int. ref. voltage output

19 | DTMF signal input 51 |Ground )
20 | MIC preamp. output 52 | MIX preamp. output
21 | MIC preamp. input (1) 53 | MIX link input
22 | MIC preamp. input (2) 54 | AUX preamp. output
23 | Dial mute control 55 | AUX link input
24 | Line voltage control '56 | Intercom link input
25 [ Line igterruption detector output 57 | RF1 link input
26 | Strobe signal input 58 | RF2 link input
27 [ Clock signal input 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 | SP link output 64 | Line current bypass (1)

B Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Rating Unit

Supply voltage (1) Vee 7.0 v
Supply current (1) Icc 50 mA
Supply voltage (2) Vi : 12.0 A%
Supply current (2) I 135 mA
Power dissipation*1 Pp 640 mW
Operating ambient temperature Topr —20to+75 T
Storage temperature Teg —55to+150 T

*1 In a free-air condition with Ta=75C
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ICs for Telephone AN6472NFBP

l Recommended Operating Range

Parameter Symbol Range
Operating supply voltage range (1) Vee 45Vi05.5V
Operating supply voltage range (2) Vi 3.0Vto 11.0V

B Recommended Operating Conditions (Ta=—201to+75C)

Parameter Symbol Condition min typ max Unit

Supply voltage Vee 45 5 55 v
Clock frequency ferx Input Duty 40% to 50% — — 250 kHz
Input pulse width CLK tw 1.6 — — £
STB 1.2 — — p©s

Setup time DATA t 16 | — — s
STB 0.8 — — us

] DATA 1.6 | — — us

Hold time STB tn T — — s
Input pulse width (high) twn 08 [ — — #S
Input pulse width (low) tw 08 | — — #s
Clock pulse rise time ty — — 20 us
Clock pulse fall time tr — — 20 us
Input voltage Vi 0| — Vee v

B Electrical Characteristics (Ta=25+2%C)

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

Power Supply Characteristics During Power Failure

Line DC voltage (I-1) Vin }i;;’f,nf:{}fgbv 32 35 38 %

Line DC voltage (I-2) Vien K;?.ff:f,’fgbv 45| 48| s2 v

Line DC voltage (I-3) Vin | ) 2 Droma v oy 66| 70| 15 v

Line DC voltage H (I-1) Vuen | 1 i vy as| so| ss v

Line DC voltage H (I-2) Vinon K z %:A:,{?Zvi’ov s7| 62| 67 v

Line DC voltage H (I-3) Vues | ;II)ZCOSnz,L\?CVCV’: ov 79| 85| 92

Internal supply voltage (I) Vieg-1 IVL;IZDO(;(]: :{}HCCGE&)V 1.8 2.0 22

Internal ref. supply voltage (I) Vet | e ot 09| 10| 11 v
Normal power supply characteristics

Line DC voltage (E-1) Vien | o v, 30| 34| 38 v

Line DC voltage (E-2) A M e 43| a1l 51 v

Line DC voltage (E-3) Viess |y o L 63| 68| 73 v

Line DC voltage H (E-1) Visor K;?oCmCA:,\}/HCCGSSv 43| 485| 54 v
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AN6472NFBP ICs for Telephone

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

Parameter Symbol Condition min typ max Unit
Line DC voltage H (E-2) Vins | oA Vo sy 53| sos| 66| v
Line DC voltage H (E-3) (T I o N A 755 | 82| 89| WV
Internal supply voltage (E) Verr | 1 e Veomsy 46| 485| 50 v
Internal ref. supply voltage (E) Ve-E | 1 o Voy 225 | 25| 27 v
o V—DCC—HIGH,
Total circuit current Tiotar L =20mA, Vec=5V 17 27 35 mA
Power interruption detection (1) Voum | VL=2.7V, Vec=5V 0 0.1 0.6 A
Power interruption detection (2) V_um2 V=15V, Vec=5V 44 4.95 5 \"

Receiver During Power Failure

I.=30mA, Vcc=0V

Rec. gain (I-1) Gv-mi |y, = 424Bm 305 | 325 | 345 dB

Rec. gain (1-2) Gu-m | v oo OV 27| 20| 31| aB

Rec. auto. PAD width (I)*1 Aem | 20 oomA, Vec= OV, 25| 35 5| B

Rec. max. output (I) Vo-& 'IWT;% I=;_5=920mA Vee=0V, and 0 4| — dBm
LL.=30mA, V=0V,

Rec. noise reduction (I) NL-k Vin=—42dBm 4 6 8 dB
Vin— M= —65/—50dBm .

) I.=30mA, Vec=0V,
BT amp. gain (T) Gv-pr | V—DMC=LOW, 19 21 23 dB
Via=—30dBm

Receiver On External Power Supply

I.=30mA, Vcc=5V

Rec. gain (E-1) Gv-m1 | v, = —420Bm 30.5 325 345 dB
1
Rec. gain (E-2) — {;_==30_"$;1;;f=5 v 268 | 288 | 308 dB
Rec. auto. PAD width (E)*1 A | L 30mA" S0mA, Vee=5V 25| 37 5| aB
m
Rec. max. output (E) Vo-Er %I:LS:Q;;’ OmA, Voc=5V, and 4 12 —_ dBm
I.=30mA, Vcc=5V, ‘
Rec. noise reduction (E) Nr—gr Vin=—42dBm 6 8 10 dB -

Vin—M=—65/—65dBm

Rec. digital volume (1)*2 Gv-bvi %:_30_":{’2‘&1‘3’5;%";1 ON 5 6| 7| dB

I.=30mA, Vec=35V,

Rec. digital volume (2)%2 Gv-ov2 | v, = —424Bm. DV—2 ON 75 9| 105 dB
n {]
IL=30mA, Vec=5V,
BT amp. gain (E) Gv_mr | V—DMC=LOW, 195 | 215 235 dB
Viu=—30dBm .
Rec. gain difference aG-R | ForVecmOvandSy etween | 15| —o1| 12| aB
Transmitter Amp. During Power Failure .
Trans. gain (I-1) Gv-na 5:17&%:‘2’};332‘“' 282 | 302| 322| a8
Trans. gain (I-2) Gv-mz %::x;()_n;ga]\;/'c::ov, 244 | 264 | 284 dB
Trans. auto. PAD width () *1 Aene | O A, Vo0V, 25| 38 s| B

Note) Unless otherwise specified, input signal Fin= 1kHz, control voltage V-DOC = high, and control voltage V-DMC = high.
*1  Gain decrease when line current I is changed from 30 to 80 mA. If pin 11 (auto. PAD control) is connected to pin 61 (int.
supply voltage output), the gain will not change.

*2  Gain increase from receiver gain (E-1). - b932852 0013145 LY45 EN
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ICs for Telephone

AN6472NFBP
B Electrical Characteristics (cont.) (Ta=25+2C)
Parameter Symbol Condition min typ max Unit

Trans. max. output (I-1) Voumi | HD ke oA, Vee=0V and o| 35/ — | dBm

Trans. max. output (I-2) Vo-mm2 ’I‘y[-llt[l; I=|,5=(£0ar:|£,vv_cc]:)=c(():v=, LOW 0 35 — dBm
IL= 3011‘]A, Vee=0V,

DTMF gain (I-1) Gv-m | V-DMC=LOW, 175 | 195 | 215 dB
Vie=—30dBm

. IL=80mA, VCC=OV,

DTMF gain (1-2) Gv-iz | V-DMC=LOW, 13.7 15.7 17.7 dB
Vin=—30dBm
I.=30mA —80mA, Vec=0V,

DTMF auto. PAD width (I) *1 Ap—pr | V-DMC=LOW, 25 38 5 dB
Vin=—30dBm

DTMF max. output (I-1) Vo1 %f%oM““C‘;{%;?th= s% o| 38| — | dBm
I.=30mA, Ve =0V,

DTMF max. output (1-2) Vo-iz | THD=5%, V—-DMC=LOW, 0 351 — dBm
V—DCC=LOW

Transmitter Amp. On External Power Supply

Trans. gain (E-1) Gv-em %,,.::3 - 38&1\3,;‘1: —ov. 28.6 30.6 32.6 dB

Trans. gain (E-2) Gulma |\ oM vee=5V, 250 | 270| 20| daB

Trans. auto. PAD width (E)*1 Aroew | p20MmE S0mA, Vee=5V, 2.5 4 5| a8

Trans. max. output (E-1) Vo—em1 m I:|_5=920mA, Vee=5V and 2 6 — dBm

Trans. max. output (E-2) Vo-me | TDeey S e Low 2 6| — | dBm

DTMF gain (E-1) Gv-mr | e VoY, B 181 201 | 221| B
I.=80mA, Vec =5V,

DTMEF gain (E-2) Gv-e2 | V—DMC=LOW, 14.5 16.5 18.5 dB
Vin =—30dBm
IL=3OmA—8()mA, Vcc=5V.

DTMF auto. PAD width (E)*1 Ap_gpr | V—DMC=LOW, 25 4.1 55 dB
Vin=—30dBm

DTMF max. output (E-1) Voeoi {;i%oﬁlé,:\{g;’svﬁmz s 2 6| — | dBm
I.=30mA, Vcc=5V,

DTMF max. output (E-2) Vo-gpz | DM=O0N, V—-DMC=LOW, 2 6| — dBm
THD=5%

Trans. gain difference aG—m | ForVee—OVamd Ve =SV il —18| —08| 07| 4B

DTMF gain difference 4G—MF | FOr VecmOVardsv _ppy| —23| —13| 02| aB

Note) Unless otherwise specified, input signal Fin= 1 kHz, control voltage V-DOC =high, and control voltage V-DMC=high.
*1  Gain decrease when line current I is changed from 30 to 80 mA. If pin 11 (auto. PAD control) is connected to pin 61 (int.
supply voltage output), the gain will not change.
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‘AN6472NFBP ICs for Telephone

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

Parameter | Symbol | Condition | min | op | max | Unit
Recording Preamplifiers
Rec. preamp. gain Gv-gp Vin=—60dBm, Rin=00 43 45 47 dB
Rec. preamp. output Vo-re Vin=—45dBm, Rin=10Q —134 | —114 | —94 dBm
Rec. preamp. output noise voltage*1 Vio—rp DIN/AUDIO, Rg=10k} — 0.8 2.5 | mVrms
Recording Amplifier
Head bias current I-rec L—SW(h07) =ON 145 180 215 zA

L—SW (h07) =ON,

Vi=—15dBm, RL=1k ) 40.0 50.0 63.0 | mVrms

Head output Gv-rec

Playing EQ Amplifier

L—SW(h07) =ON,

Voo a0dBm 278 | 298| 318| dB

EQ amp. gain Gv-go

EQ amp. output noise voltage Vio—EQ EI—N?X{J(B?Q ;I(,)Eik Q — 0.45 1.2 | mVims

VOX Detector

VOX sensitivity (1) VS1 I-VOX=12.5¢A 3.5 48| — v
VOX sensitivity (2) vs2 I-VOX=2454 A — 0.025 0.5 \'4
Link SW Input Amplifier
MIX amp. gain Gv-mx Vin=—36dBm 5 6 7 dB
AUX amp. gain Gv-avx | Via=—36dBm 5 6 7 dB
Link SW Output Amplifier
SP output gain (1)*1 Gu-sror | [P N, Viul —36dBm, 11 12 13| dB
SP output gain (2) *1 Gy-spor }j‘ﬂ“;v‘?,‘(}é. o ;’;FT ZoodBm. | 15| —05| 05 dB
Intercom output gain*1 Gv-pHo fﬁ“;v%‘(}]fgg ’__:V(‘;; —36dBm, 18.5 20 21.5 dB
RF1 output gain*1 Gu-rro | 1P se) man ™ | 165 18 195| aB
RF?2 output gain*1 Gy | JP g N, ey J04B™ | 165 18| 195! aB
Recording output gain*1 Gv-reco i“ﬂ“;&%g;vg; —36dBm. | _;4 0 1.0 dB
Recording output gain*1 Gv-ro Elgust‘gldfggﬂ)\l ’:Y)"iq: ~36dBm, 199 21.4 229 dB
. . Input AUX IN, Vi,= —36dBm,
Line output gain*1 Gv-10 L—SW(h39) =ON 17.7 19.2 20.7 dB
Rec. output gain difference*2 Gd_ro | IPut AUXIN, Vi,=—36dBm, | _, g 0 1.0 dB

L—SW (h30) =ON

Input AUX IN, Vj,= —36dBm, _ j
Gv-T1s0 L—SW (h37) = O“i\l 1.0 0 1.0 dB

Time stamp output gain*1

Note) Unless otherwise specified, external supply voltage Vcc=5V, line current I =0mA, input signal frequency =1 kHz, control
voltage V-DOC=high, and control voltage V-DMC = high.
*1 Each amp. gain is measured from AUX OUT or MIX OUT to its output (the AUX or MIX preamp. gain is not included in the
calculation) .
*2 The difference from the receiver output gain (Gv-RO).
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ICs for Telephone

AN6472NFBP
ectrica aracteristics (cont. a=25+
M Electrical Characteristics (cont.) (Ta=25+2C)
Parameter I Symbol I Condition min I typ I max | Unit
Link SW Input
MIC input gain*1 Gy—mt Z11=S\; ?Sgg)m ;rgf\] output -1 0 1 dB
Rec. input gain*1 Gv-mi I\., ll:SV.&;‘(‘l? ?6B)m: gﬁ: output —1 0 1 dB
Intercom input gain Gy-pm X’l_—é‘; %l?;ig)m;r& output 5 6 7 dB
RF1 input gain Gy-rrr X_zv;?l?gg)"‘: . output —1 0 1| a8
RF2 input gain Gusrn | 1" sw ?ggg)m:rch output -1 0 1 dB
SP link input gain Gr-sm | 1 sw o o et 1 12 13| B
Link Maximum Output
SP OUT max. output Vos }i‘ﬁ“;&?h%g)ni’gg"#% 0 4| — | dBm
DH OUT max. output Vooi }:‘E“S‘v‘f}z}lzlg’ 3)%:5% 0 4| — | dBm
RF1 OUT max. output Voget Iﬂ‘g“;&'?ﬁg)’ l'}(‘)];:S % 0 4| — | dBm
RF2 OUT max. output Vo_re2 i“ﬂ“é&lazng)' L%?:S% 0 4| — | dBm
L-REC OUT max. output Vooir E‘E"S‘v“’ﬁégfggzsgﬁ 0 4| — | dBm

Note) Unless otherwise specified, external supply voltage Vcc =5V, line current I, =0mA, input signal frequency =1 kHz, control
voltage V-DOC=high, and control voltage V-DMC=high.
*]1 Each amp. gain is measured from MIC OUT or R PRE OUT to its output.

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

Parameter | Symbol I Condition min [ typ | max I Unit
Controls
Dial mute high level voltage Vbmc—H 2 — +Y)C§ v
Dial mute high level control current Ipmc-n | V—DMC=5V 15 38 80 #A
Dial mute low level voltage Vome-1 -02| — 03 v
Dial mute low level control current Ipmc-L V—DMC=0V —40 —20 —10 #A  licsfor E
- v elephone
DC voltage control high level voltage Vpec-n 2| — + ch v =
DC voltage control high level _ —
control current Incc-u V—DCC=5V 10 25 50 A
DC voltage control low level voltage Vbee-L -02 | — 0.4 v
DC voltage control low level _ - — — —
o YO iBgE oo Incc-L | V—DCC=0V 2| —o01 4A
Note) Unless otherwise specified, Vcc=5V, and I =20 mA.
B b932852 0013148 354 HN
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ANG6472NFBP

ICs for Telephone

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

Parameter Symbol Condition min typ max | Unit
Data input high level voltage Vom-H 2 — +Y)c§ v
Data input high level control current Ipnv-u V—DIN=5V 70 160 250 uA
Data input low level voltage Vbm-1 —0.2 — 0.3 A"
- Data input low level control current Ipn-L V—DIN=0V -1 | —0.1 — #A
Power Supply Block
. I]_ = SOmA, Vcc =OV,
AC impedance (I) Zac—1 Via=200mVrms, Fin— 1kHz 450 570 750 Q
. I.=80mA, Vcc=5V,
AC impedance (E) Zue—t | v, —200mVrms, Fin— IkHz 450 580 750 Q
Input impedance
BT amp. input impedance Zin—p1 Pin 17 Input 8.7 9.5 10.7 kQ
ALC amp. input impedance Zin—aLc Pin 40 Input 8.5 9.5 10.5 kQ
Intercom preamp. input impedance Zin-pH Pin 56 Input 85 9.5 105 kO
RF1 preamp. input impedance Zin—rE1 Pin 57 Input 8.5 9.5 10.5 kQ
RF?2 preamp. input impedance Zin—rr2 Pin 58 Input 8.5 9.5 10.5 kQ
SP input impedance Zin-sp Pin 42 Input 375 50.0 62.5 kQ

W Electrical Characteristics (Design Values for Reference) (Ta=25+27)
The following are design values for reference, not guaranteed values.

Parameter | Symbol | Condition mn | typ | max | Unit
Speech Block
. I.=30mA, V=0V, - —
Rec. output noise voltage (I) Vo-r DIN/AUDIO 0.3 mVrms
. I.=30mA, Vec=5V, _ —_
Rec. output noise voltage (E) Vo DIN/AUDIO 0.3 mVrms
. IL=30mA, Vcc=0v, —_— —_
Trans. output noise voltage (I) Vo-rr DIN/AUDIO 0.3 mVrms
. I =30mA, V=5V, _ -
Trans. output noise voltage (E) Vaer | DINJAUDIO 0.3 mVrms
IL‘: 30mA, Vcc = 5V,
Dial mute trans. amp. mute attenuation M—1pM Vin=—30dBm, — 75 — dB
V—DBM=H/L
IL=30mA, Vi;= —30dBm,
Trans. preamp. mute attenuation M- Vee=5V, — 70| — dB
Lsw (h3F) =OFF/ON
I.=30mA, V;,= —30dBm,
Rec. output mute attenuation M-_gro Voc=35V, — 50| — dB
Lsw (h27) =OFF/ON
Rec. preamp. input impedance Zin—r Pin 12 Input — 500 | — kQ
MIC preamp. input impedance Zin—m Pin 21 and 22 Input — 500 — kQ
REC/PLAY Block
. IL=0mA, Vcc=5v, - —_
amp. ALC width W-nic and ALC output distortion=2% 40 dB
I.=0mA, Vec=5V, and _ —
ALC amp. ALC effect 4ALC V.= —45dBm to — 20dBm 1 dB
Vcc=5v, Vin=—10dBm
Rec. amp. mute attenuation M—_gec I.=0mA, and R 80 —_— dB
LSW (h07) =ON/OFF
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ICs for Telephone

AN6472NFBP

B Electrical Characteristics (Cont.) (Design Values for Reference) (Ta=25+2T)
The following are design values for reference, not guaranteed values.

Parameter Symbol Condition typ max Unit
Vcc= SV, Vin=—30dBm
EQ amp. mute attenuation M-_gq I.=0mA, 80 e dB
LSW (hOF) =ON/OFF
Rec. preamp. input impedance Zin—RreC Pin @ input 10 —_ kQ
EQ amp. input impedance Zin-5q Pins @9 and @ input 500 | — kQ
VOX amp. input impedance Zn—vox Pin & input 500 — kQ
Link Switch
i i Vee=5V,1.=30mA, AC output _
Link SW mute attenuation M-_s measured at link ON/OFF 75 dB
MIX preamp. input impedance Zin—mix Pin &3 input 500 -_— kQ
AUX preamp. input impedance Zin—aux Pin &5 input 500 —_— kQ2
CPC output impedance Zou-cec | Pin @ input 100 — kQ
Noise reduction amp. input impedance Zia-NL Pin @ input 45 —_ Q
Voc=5V, IL=30mA, cross talk _ _
VOX cross talk Vox-cr 10 line during VOX 70 dBm
# Pin Descriptions
Pin No.| Pin name | I/O Waveform Description Equivalent circuit Remarks
Ground : GND for REC/PLY,
1 | GND | — 0V | oThis is the ground pin for the | VREG, SPEECH and
speech network. LINK
Line power input © . . . s
2 | VL I < 1ov | *Connects to the positive out- The l“‘; d:j‘/'; gain (G) is :
; : = ZLiine/[Zrel
put of the diode bridge. o G R,
b Also assuming
Side-tone adjustment © Zyine = 60002
«Grounded through R1(270) Zra = 600()
3 | ST o cﬁ eConnects to the side-tone ad- (3) Ri=278
0.3V justing circuit to adjust side — 300 _
tone and receiver level. G=20log 27 20.9db
VL— . . C2 and the intemal resistance
4 | conr| ! DCIV Line voltage control (1) : determine the f. characteristics.
5 | Veef—| o v | Int. ref. voltage output (2) :
SN (Const) | *Output impedance =500
Int. ref. voltage output (1) :
6 | Vief | O 1V | eOutputs half the Vreg reference Grounded through a 0.01
(Const) uF capacitor.
voltage.
Trans. preamp. output . o
T— (7 as connected between this &0
7 0 | —r—> pin and the ground forms a
FILTER beiv low-pass filter. 0

Note) The symbols are the same as those used in the application circuit.
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AN6472NFBP

ICs for Telephone

M Pin Descriptions (cont.)

Pin No.| Pin name | I/O Waveform Description Equivalent circuit Remarks
* | £ C (with a capacitor) #Noise reduction detection amp. output ;
VN [— A smoothing capacitor C6 and RS This pin must be
8 | BT | = |% rupae e | connect to this pin to adjust the attack gro‘t'iﬂdefi lft noise re-
(with no capacitor) | 2nd recovery times of noise reduc- uction is not used,
with 22 pacicr) tion, & Vref=SN Vref=SN | oThe greater C7, the
} » longer the attack time.
VN #Noisc reduction detection amp. input : | b= | The smaller R6, the
9 | DET—| I Noise reduction amp. output is fed | Josk ) ““ shorter the recovery
IN through C7 and R6 to this pin. o time.
eNoise reduction detec-
o tion amp. gain (G) is :
VN eNoise reduction amp. output : *Q - 01uF 64[5 gain (G)
10 OuUT o C‘@ Connects to the noise reduction G==>
detection amp. input. R6
Auto. PAD control :
«Connects through a resistance to Pin
1 | apc 1 | VreeR -1 6D(Vreg). If the resistance increas -
IL ¢s, the PAD operates closer to the near I
end. If the resistance decreases, the Lo Il
PAD operates closer to the far end. -
Rec. preamp. input :
sReceiver signals are input from
. the side-tone circuit to this pin. . .
12 | RVIN | ' I 5= _sn | *R8 and C9 connected between @ } @ ’I'hF recen./er.pteamphfier
Pin @ and this pin determine gain (G) is :
the f. characteristics. 1
Rec. preamp. output : L + - 1
*R8 and C9 connected between Pin G=— _%9__'_-""—(:9
13 RV o (@ and this pin determine the f. char- 1ok 8+jwCl0
PREOUT Veer—SN acteristics.
#The output impedance is up to 1 k2.
RV .
14 [0} Rec. . .
FILTER TN ec. amp. input :
RV Rec. amp. outputs (1 and 2) :
15 ouT UQ A ceramic or dynamic receiver
(1) Vrer=SN | s connected.
(0] sThe output circuit is a BTL
16 | RY configuration.
ouT Vee—sN | #The output impedance is up to
(2) 50 Q.
Vref—SN
BT signal input : 10kQ
17 BT= | 1 | = vie—sn |*BT (beep tone) signals are in- . )
IN o put through C1S5 to this pin. In the application circuit,
Signalinput | aInput impedance is 10k Q2. MIC. IN (—) is input
through a capacitor. This
DTMF preamp. output : capacitor and R12-R14,
ME— *A C/R combination between and C15 and C16 deter-
Blour | © Pin @9 and this pin determines b mine the f. characteris-
Veer—SN | the f. characteristics of the © tics.
DTMF preamp.
DTMF signal input : Vref~SN )
ME— P— eDTMF signals are input 10k0 The 10 kQ input im-
19 IN I e through a capacitor to this pin. » pedance and C12 or C13
Signal input *DTMF signals aré enabled (19 form a HPF.
when DMC is low at Pin @. (18)
B L932852 0013151 949 mA
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AN6472NFBP

M Pin Descriptions (cont.)

Pin No.| Pin name

1/0

‘Waveform

Description

Equivalent circuit

Remarks

20

MIC
ouT

Veer— SN

MIC preamp. output :

*R12 and C14 connected bet-
ween Pin @ and this pin de-
termine the f. characteristics.

*The output impedance is up to
1kQ.

21

Vrer— SN

MIC preamp. input (1) :
*A bias resistor and a micro-
phone connect to this pin.

22

Veer—SN

MIC preamp. input (2) :

#R12 and Cl14 connected bet-
ween Pin @ and this pin de-
termine the f. characteristics.

gb £>
©

23

DMC

Dial mute control :

sNormal speech mode when
Pin €3 is high or open (MIC
amp. ON and rec. amp. ON).
«DTMF mode when Pin @ is
low (DTMF amp. ON and
BT amp. ON).

6D
@ 100k Q

24

DC—
CONT

Line voltage control :

eLine voltage is normal when
the input voltage at this pin is
high. Line voltage increases
by 1-1.5 V when the input vol-
tage is low.

150k 0
200k

25

CcPC

Line interruption

Line interruption detector output .

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

VL L—Vec
144k 0 100k Q

56k

26

STR

5v

ov

Strobe signal input :

*The strobe signal for serial
control data is input to this
pin. The rising edge of the
strobe signal determines the
timing at which internal con-
trol address or ON/OFF status
is validated.

@G T
10k Q.
300k 0

27

5V

oV

Clock signal input :

oThe clock signal for serial control
data is input to this pin. The rising
edge of the clock signal determines
the timing at which data is read.

L—Vee
10kQ

300k

— BB 6932852 0013152 445 WM

DATA

5V

JUIL

ov

Data input :

eSerial data is input to this pin.
Data is read into the internal
shift register in synchroniza-
tion with clock signals.

@ v
10kQ
300k Q

Panasonic
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ANG6472NFBP

ICs for Telephone

M Pin Descriptions (cont.)

Pin No,| Pin name| /O Waveform Description Equivalent circuit Remarks
Ground
29 | GND (— oThis is the ground pin for the
logic circuits.
30 L- —_— Logic power supply input :
Vee
Lev Vox detector output .
_ | oThis is an open collector out-
VOX
31 OUT ) put.
Voie ON ov «This pin goes high when voice
e signals are input to Pin 2.
Loudspeaker link output :
*This is a link switch output to Vref—SN
gr;l.extemal loudspeaker ampli- | From LINK ¥ When address 2F of the
32 (S)l;; o] *The output amplifier gain is gz;s-&zlﬁtutp::’:;};lifg
Vagr— SN (s;;,;ectable between 12 and 0 o0k er gain is set to 12 dB.
«Output impedance is 50 * 30 Vref
Q.
RE2— RF2 link output :
Blour | © | ©><= | *Thisisalink switch output. Vref—SN
Veer—SN | eQutput impedance is 500 . From LINK SW 2
34
_ RF1 link output :
3 | S| 0| & | «Thisisalink switch output.
Vree—SN | eOutput impedance is 502 .
Intercom link output :
DH— *This is a link switch output to
3 lour | © Y7, | enintercom.
bl «Output impedance is 500.
= DC (with a capacitor) . .
£ VOX detection control .
g I/ A smoothing capacitor (C18) iY}?‘fO?:;e??n can be donc
VOX E e and a resistor (R18) connect ways .
% | peT | © re@iwn | parallel o this pin to adjust A) With small C18 (560
Holt-wve rciificntion : pF) and small R18 (39k Q)
w apacitor, the attack and recovery times VOX i
input
NANN | of the VOX detector.
VOXoutput L M.
L B) With large C18 (22
VOX amp. input :
37 VOX I «VOX (voice detection) sign- 6];) and large R18 100 k
IN als are input to this pin. VOX input
eInput impedance is 5000 VOX ouptput MLJ
Time stamp link output :
3g | LTS~ | o oThis is a buffered link switch
ouT Veer—SN output. From LINK SW
*Output impedance is 502. 38
—yos
Recording link output :
30 LRC— o #This is a buffered link switch
ouT Vi SN output.
*Output impedance is 50(2.
B b932852 0013153 711 W -
Panasonic
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ICs for Telephone

AN6472NFBP
B Pin Descriptions (cont.)
Pin No.j Pin name | 1/O Waveform Description Equivalent circuit Remarks
ALC iélgut .
ALC. *Pin connects through a . .
0| N I coupling capacitor to this pin. Vief—PR VRE G .iLm(;“é?rc:iltnis@uzecllf no
*Input impedance is 10k {1. ® i} 8 oThe larger C20, the
§ Dc i capaciton | ALC detection control - ‘ Za }1?‘? ger “:ltl atta;;otm:,.
- itor (C20) and a e smaller , the
ALC < *A smoothing capacitor | @a) shorter the recovery
41 | ppr | © £ Tow resistor (R20) connect in parallel to time
Full-wave restifieation|  this pin to adjust the attack and re-
covery times of the ALC.
Loudspeaker link input : Vref—SN
_ oSP signals to this pin are output
42 fbll) 1 through a coupling capacitor to the @ i} o LINK SW
Veer—SN | link switch. 50kQ ‘
eInput impedance is 50k &2 .
Recording input : Vref—PR
#Recording signals are input
RD through a coupling capacitor
43 | PRE— | I r— to this pin.
IN R elnput impedance is normally
10k Q2. It decreases during
ALC operation.
RD Recording preamp. inverse input |
44 | PRE—| 1 *A/CR combination between Pin @3 and The gain (G) of the
NF Veer—SN this pin determines the gain and f. char- recording preamplifier is
acteristics of the recording preamplifier. » @
REC Recording preamp. output . Q R23
45 | PRE-| O Og;'tl;;lllsts amplified recording G=— m
our Vaer~SN | sQutput impedance is 500
Recording bias current control eAddress 07 of the cross-
®A C/R combination connected to this point SW determines
BIASS pin determines the recording bias cur- the ON/OFF status of
46 ADJ rent and gain of a recording head. the rec. preamp.
Veer—PR | #The smaller the resistance of the C/R oThe bias current to the
combination, the greater the bias cur- head is :
rent and gain.
Bias voltage . . L= Vrer™® %3
# _ ov | Torecording head : H™R2S
47 | HEAD | I/O | During recording *A recording head connects to 1
& VigrPR= -V,
. ————— 0V | this pin. REFTET T e
During playing
EQ amp. inverse input . #The gain of the equaliz-
48 EQ. I eA C/R combination between Vref—PR er amp. is calculted the
NF Vesr—PR Pin @9 and this pin determines same way as the receiv-
the equalizer characteristics. from » @ er preamp.
EQ amp. output recording head eAddress OF of the cross-
49 EQ. o *Qutputs amplified equalizer point SW determines the
Oou i signals. ON/OFF status of the EQ
Veer~FR | oOutput impedance is 50Q. amp.
REC/PLAY int. ref. voltage
output : .
Vern— «The Pin ® ref. voltage is buf-
50 PI:EF O fered and output from this pin. » (50)
% Veer «Output impedance is S0} ‘
(CONST)
51 | GND Ground : —

BN b932852 0013154 b58 WM
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AN6472NFBP

ICs for Telephone

H Pin Descriptions (cont.)

Pin No.| Pin name| I/O ‘Waveform Description Equivalent circuit Remarks
) MIX preamp. output .
A CRR combination beiween Pin 63 |  Vref—SN
52 MIX (¢} and this pin determines the gain and f. .
our Veer=SN | characteristics of the MIX preamp. oLk sw | The gain of the MIX
«Output impedance is 500 ’ i} preamp. is calculated the
pedan : same way as the rec.
53 | 1 oMIX signals are input through a @ (52)
' coupling capacitor to this pin.
AUX preamp. output :
" AUX A CR combination between Pin G5 Vref—SN
54 o) and this pin determines the gain and f, The H f the AUX
ouT _ . 1o LINK SW e gain of the AU
Vrer— SN chamct;mstlcs of ll}e AUX preamp. » preamp. is calculated the
*Output impedance is 500. same way as the rec.
AUT AUX link input : preamp.
55 IN I *AUX signals are input through a @ @
coupling capacitor to this pin.
Intercom link input : Vref ~SN
_ sIntercom signals are input @ to LINK SW
56 { DHIN | I .Q%_SN through a coupling capacitor ;DM:J‘
C30 to this pin. %:
eInput impedance is 10k
A B The input impedance as
RE1 link input - _ illustrated left and C30,
*RF1 signals are input through Vref—SN
RF1 Viee— SN . ; C31, or C32 form a
57 I a coupling capacitor C31 to
IN this pin 10k HPF.
eInput impedance is 10k Q). 1o LINK SW
57/58
s | RF2 | | N\ RF2 link input : &
. IN Veer— SN eSame as above.
Power-ON reset control oThe larger C33, the longer
*C33 between this pin and the power-ON reset time.
59 | PR I GND determines the power- oThe power-ON reset signal
ON reset time of the logic cir- is output when the supply
cuits. voltage reaches 4V.
5V | External supply voltage input .
60 | VCC | — *—5+0.5V power supply is in-
05V put to this pin.
Internal supply voltage output © VL
61 | Vreg o Vecto 0.2V A power supply derived from line ® =
DC voltage is output from this pin to the @
2Y, Quring power internal speech network. .
ailure
205 VDC Circuit voltage control (2) : C36 (typically 47 uF)
62 | VLC | — | dependingon | «This pin is grounded through determines how the cir-
Vi C36. cuit voltage fluctuates,
; . Z'rd is 1.5-2.0k) on the
pc | Line current bypass . IC side. It must be ad-
63 | PD2 o -Lx_ne current is bypassed from justed to 6008 by in-
0103 V depending | this pin through R35 to GND. serting a 8200) resistor
on Ve R35 must be 1/2 W or more. between VL and GND.
R36 v
e Line current bypass (1) : -
64 | PDI I QU- sLine current is bypassed from
Same as thove this pin through R36 to Pin @.
V330 XL R36 must be 1/2 W or more.
M 6932852 0013155 594 WA
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ICs for Telephone AN6472NFBP

Logic Specifications
M Basic Block Diagrams

Qutput (cross-point SW and other controls)

- (A i

_ TP 11 1 [r=e]

Decoder —]

(6 bit, 48 channels)

{ | | I I | }

Clock Data Strobe

H Time Charts (Assuming the address h26 latch is to be set)

Clock _\—/_\_/—\_/_\_/—\_/_\__/—_\_/—\_/_

Data 1 0 (U / 1 1 0 1

(A6) (A6) (A4) (A3) (A2) (V:N)] (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 h0O (the highest six bits of the shift register are all 0s), the latch circuit is
cleared (all reset) regardless of the data content.
. At power-on (VCC ON), the latch circuit is cleared (by power-ON reset).

W

B L932852 0013156 420 N
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AN6472NFBP ICs for Telephaone

#l Logic Circuits Address Specifications
1. Cross-point switch

Input Output Handset rec. | Line ouput |Loudspeaker| Intercom RF1 RF2 Recording | Time stamp
Loudspeaker 02

Microphone 09 0A 0B oC oD 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.” Address is in hexadecimal.

2. Other control switches

Address Description
00 Cross-point SW all reset
07 Recording amp. ON
OF Playing amp. ON
17 Receiver volume 6 dB up
1F Receiver volume 9 dB up
27 Handset receiver amp. mute
2F SP output amp. gain 12 dB down
3F MIC preamp. mute

09, 21, 29 Receiver noise reduction is enabled.

Note) Address is in hexadecimal.

B (932852 0013157 367 W
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ICs for Telephone ANG6472NFBP
M Timing Charts
. ffax .
E twhicLK) : twLicLxy H
: 25V
CLK
titcLxd —>§ i -— ——i. L— E
H ' ' e '
DATA 2.5V : 2.5V i
: tau(DATA) é Eh(DATA) : I
_—
E tu(sTB)
STR '
twisTe)
PD-—Ta
1,600
E 1,400
£ 1,200 \
o
-9
‘5 1,000 \\\ 900mW
g 800 N A §
2w IS
2 400 NN
£ ~. N
200 hd
.
00 25 50 75 100 125 150
Ambient Temperature Ta (C)
M k932852 0013158 273 1N
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ICs for Telephone

Il AN6472NFBP Applicant Circuit

o PLAY IN

Q
PV-VREF

C27 100 4F

MIX OUT
[og

MIX IN

AUXCOUT

AUX IN

TR IV

10k

€25 047 4F R27 1k

C22 0.154F

R21
10k

JP6

Detector

150

daB 4B d)
Ve
i.' A\
D—D—D—-D-D-a
A7 AN SN g N WP g VA
Pany oD Fan W as W)
AV p o<
Pant Pany P S N 3
P A7 QP
DD Fany D
A 7~ P A Z A
aD—-D DD a4
T A ” aa Ny A\
DD DD DM
AV AN SN AR N S N
DD DD DD
beC AVZ AR NF AN 7 A X7 SN~ SN S N A
=
[
32
17—}
=]
o
20
°
[

= s | TS TS g
o 8 S s 3| 8
37 -+ ~ = (= S =
100,F " ém 4! T3 TI |TO TO g7 £
= 0.022 uF
R37 P
8200 b
o B
- P1
A, O0—=C
RS 12k0
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ANG6472NFBP

~— OLINK-SPIN [——OLINK-ROUT
—co——¢
OALC IN
s : 0 VOXIN £ E 5
P5 g3 3
- . A
§E . & O = | & S £z &
sa= @ (e = § = Qx of
) = ui = o S =] Io
9 o~
S4 8 g £ o 3G e 32Q
81" S o %38 3=
o 3] = %]
8 =
41 40 39 38 37 36 35 34 33
ALC VOX N
32 °
Detector ouT
to Detector vox
N Cour
(D () - RI7 120k}
0 oLosic
v
INJ. t TR
C17 100 4F
29 A =l|
LOGIC GND
18 18
dB 28 ODATA
[ g
l 27 OCLK =
&
oo+ [ 21
;0 A ) I g BV o orc
o001 5 || 2 [T e
Qe 3
3 A A a 3 | "
7 O X 3 ' g Contorol o—
oo+ |1 ° Ve
D—-D a—l! ! e a5 DM o—n
- 4 bl o = Contorol SW2 VREG
3 A DD .12 6 N ;
7 '\ bl e—] I - iMlC
T LG3F) C16 =
0.068 uF MIC
IN+
—
MIC g RIS
2d ‘ F IN=— $22kQ
L DMC
B b | |PTMFIN
D |}
= : ci3
T N (Plonse o 0.068 uF
AP ontrol L§I7)
Control DTMF OUT|
%o+ N
s % ag é
S s 7"‘5',3:[35 ”»3
15 -
S 5|8% .
X,
g L\
S Sp
2
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O Rin
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