Panasonic

DATA SHEET

Part No. AN12943A

Package Code No. HSOP056-P-0300A

SEMICONDUCTOR COMPANY
MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.

Publication date: July 2004 SDC00057AEB 1



AN12943A Panasonic

Contents
B OVEIVIEW .ottt ettt ettt e ettt ettt r e £ et ettt es et s e e 1e e ettt e e et e nee e et e e ea et ren et ten e en et ene e een e 3
T (1] ST 3
LA o] o] 1= 1o 1= 3
L (o Tod S I = Vo |- 2 R 4
1T LT od ] 11 1= 5
B ADSOIUtE MaXimUM RaAtINGS ..ottt it et e st e e et e e e e e e et e e et et e et te e eae sen e e et aetaaeeaaneens 7
H Operating SUPPIY VOIAGE RANGE  .....iiiiitii it i e e et e e e et e et e e et aeaenee e aeeas 7
B EleCtrical CharaCleriStICS ... vuii it it ettt et et et e e et ettt e et e et e e e e een e e 8
B Control Terminal, The Mode Table ... e e e e 11
I CTo gl o= | B - RPN 12
¢ Circuit diagrams of the input/output part and pin function descriptions  .......ccccccveviiiiie e e e e 12
o Control SeqUENCE at POWET ON/OTT ... e e e e e 19
® Power dissipation of package HSOPO56-P-0300A  ......ooiiiiiiiiie e e e e e e e ir e e e e a e eenaaeees 20
U EST= o T 0] =2 PR 20
© MAIN CRAFACTEIISHICS  ..uiie ittt et e et et et e e et et e et et e et ee e e e s e e reeeeneeneeas 21

SDCO0057AEB 2
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AN12943A

Audio signal processing IC for notebook PC

H Overview

AN12943A isan one-chip IC for the stereo speakers which can output
1W by 8 Q, headphone amplifiers, line amplifiers and electronic
volumes. ‘2;"25;‘“

Since the headphone amplifier isadua power supply system which (49)
uses a DC-DC converter to create the negative power source, an output 56 2
capacitor is not necessary. o

Also the AN12943A is built-in power saving on/off function ‘ g
automatically detecting input signal to save the power of speaker

O &
amplifier. 1 28
(0.25) L 02000 oy

B Features

e Speaker amplifier
1W x 2-channel: 8Q, V=5V

¢ Headphone amplifier
Dual power supply system doesn't require output capacitor.

® Built-in automatic power saving function.
It detects input signals and switches on/off (with the on/off switch for
the auto power saving).

® Built-in electronic volume and line amplifier

Unit: mm
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M Block Diagram
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B Pin Descriptions

Pin No. Pin name Type Description
1 |Vee SPR Vee Vee SP R-channel
2 SP_OUT_R+ Output Speaker amplifier R-channel positive phase output (+)
3 SP_ OUT_R+ Output Speaker amplifier R-channel positive phase output (+)
4 SP_ OUT_R- Output Speaker amplifier R-channel negative phase output (-)
5 SP_ OUT_R- Output Speaker amplifier R-channel negative phase output (=)
6 GND_SP GND GND_SP R-channel
7 DETECT_CAP Input Demodulation pin for signal automatic detection
8 N.C. N.C. N.C.
9 GND GND GND
10 |N.C. N.C. N.C.
11 DETECT_IN Input Signal input for signal automatic detection
12 DAMP_OUT Output Signal automatic detection mix amplifier output
13 OFFSET_HPR Input Offset cancel pin for headphone R-channel
14 OFFSET_HPL Input Offset cancel pin for headphone L-channel
15 N.C. N.C. N.C.
16 Vee Vee Vee
17 Switch A Input Switch A
18 Viee IN Input Viee
19 EVR_CTL Input EVR control for speaker and headphone
20 BV ger Input Biasin
21 Switch A-1 Output Switch A-1
22 Switch A-2 Output Switch A-2
23 Switch A-3 Output Switch A-3
24 Switch B-1 Output Switch B-1
25 Switch B-2 Output Switch B-2
26 GND GND GND
27 INPUT_R Input R-channel input
28 INPUT_L Input L-channel input
29 LINEOUT_L Output Line L-channel output
30 LINEOUT_R Output Line R-channel output
31 STANDBY Input Standby on/off control
32 BEEP_IN Input Input for beep signal
33 Switch B Input Switch B
34 C1 Output Capacitor connect pin 1 for charge pump
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M Pin Descriptions (continued)

Pin No. Pin name Type Description
35 GND GND GND
36 c2 Output Capacitor connect pin 2 for charge pump
37 |NC. N.C. N.C. (Test pin 1)
38 |Vg Ves Vs
39 |Vg Vs Vs
40 HP_OUT_L Output Headphone amplifier L-channel output
41 HP_OUT_R Output Headphone amplifier R-channel output
42 N.C. N.C. N.C.
43 Viee SP Input Viee SP
44 SP IN_R Input Speaker amplifier R-channel input
45 SP_IN_L Input Speaker amplifier L-channel input
46 |N.C. N.C. N.C. (Test pin 1)
a7 HP_JACK IN Input HP_JACK_IN signal input
48 GND GND GND
49 DETECT_ON Input Signal automatic detection on/off control
50 SPK_MUTE Input Speaker power save control
51 GND_SP GND GND_SP L-channel
52 SP_OUT_L- Output Spesker amplifier L-channel negative phase output (-)
53 SP_OUT_L- Output Speaker amplifier L-channel negative phase output (<)
54 SP_OUT_L+ Output Speaker amplifier L-channel positive phase output (+)
55 SP_OUT_L+ Output Speaker amplifier L-channel positive phase output (+)
56 | Ve SP Vee Ve SP L-channel

SDCO0057AEB
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B Absolute Maximum Ratings

NA(‘) Parameter Symbol Rating Unit Note
Vee 5.75
1 | Supply voltage \% *1
Ve SP 5.75
2 | Supply current lce ad A O
3 | Power dissipation P 517 mw *2
4 | Storage temperature Teg -55to +150 °C *3
5 | Operating ambient temperature Topr -20to +75 °C *3
6 | Operating ambient atmospheric pressure Poor 1.013 x 10°+ 0.61 x 10° Pa
7 | Operating constant gravity Gopr 9810 m/s?
8 | Operating shock Sopr 4900 m/s?
Note) *1: The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.
*2: When using this IC, referring to Bl Technical Data, ® Power dissipation of package HSOP056-P-0300A.
Be sureto use the IC so that the power dissipation of the |C without heat sink will not exceed 517 mW at T, = 75°C.
*3: Except for the operating ambient temperature and storage temperature, all ratings are for T, = 25°C.
B Operating Supply Voltage Range
Parameter Symbol Range Unit Note
) Vee 4.50t0 5.50 O
Operating supply voltage range Y,
Ve SP 4.50t05.50 *

Note) *: The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.

SDCO0057AEB
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M Electrical Characteristics at Vo =5.0V, Vo SP=5.0V

Note) T,=25°C+2°C unless otherwise specified.

B Test - Limits )
Parameter Symbol oo Conditions - Unit | Note
No. circuits min ‘ typ ‘ max
Circuit current
1 C\l/ rcwtsgurrent 1A at non-signal IT1A 1 0 50 | 100 | pA 0
(Vec_SP) Ve =5.00V, a non-signal,
ircui -Si at automatic distinction: on
5 Circuit current 2A at non-signal IT2A 1 200 | 200 | 380 mA | O
(Veo)
Circuit current 1B at non-signal
3 | Ve SP) IT1B 1 |Vo=500V,anonsgnd, | O | 150|250 mA | O
— - SP power save: off,
4 (CIFCL)IIt current 2B at non-signal IT2B 1 at automatic distinction: off 21.0 | 30.0 | 39.0 | mA 0
VCC ' . '
Circuit current 1C at non-signal
5 (VCC_SP) IT1C 1 VCC =5.00V, a non-si gna|’ | 55 100 },IA g
— - SP power save: on,
6 (C\3l/r0l;lt current 2C at non-signal IT2C 1 at automatic distinction: off | 190 | 28.0 | 370 | mA | O
CC.
7 Standby current 1 at non-signal IST1 1 0 16 | 100 | pA 0
(Ve _SP) Ve =5.00V,
G at standby mode
8 Standby current 2 at non-signal IST2 1 0 17 | 100 | pA O
(Veo)
Speaker amplifier (R, = 8 Q): Speaker_input (pin 44, pin 45) - Speaker_output (pin 2to pin 5, pin 52 to pin 55)
9 OUtpUt level L-channel VSPL 1 VIN =-13dBV, f =1 kHz, 2.0 4.0 6.0 aBv a
10 | Output level R-channel VSPR 1 |Re=8Q 20 | 40 | 60 | dBV | O
11 | Output distortion L-channel THgL 1 |v,=-13dBV,f=1kHz 0O | 004 05 % | O
12 | Output distortion R-channel THGR 1 |R.=8Q, toTHD fifth 0O |004| 05| % | O
Maxi tput electri
13 | exImum OUIPLEEECICPOWEr | ymaxsL | 1 07 081 O | W | O
L-channel Vy = 1 kHz, THD = 1%,
Maxi tout electri R=8Q
14 mum oL fic power VMAXSR 1 07 | 081 | O W a
R-channel
15 | Output noise L-channel VNSL 1 Rg=1kQ,R =8Q, -89 | -67 | dBV
16 | Output noise R-channel VNSR 1 |Acurvefilter -89 | -67 | dBV
17 | Channel balance CHBS 1 |Ym=-13dBV,f=1kHz, 1] 0 | 1| d | O
R =8Q
18 | Crosstak in L-channel CTLSLR 1 VIN =-13dBV, f =1 kHz, 70 90 0 daB
19 | Crosstalk in R-channel CTLSRL 1 |R.=8Q, A curvefilter 70 | 90 | O | dB
Headphone amplifier (R_ = 32 Q): L-channel, R-channel_input (pin 28, pin 27) — Headphone_output (pin 40, pin 41)
20 | Output level L-channel VHPL 1 V,y=-10dBV, R =100 Q -5.0 | -40 | -3.0 | dBV
21 | Output level R-channel VHPR 1 | Vol=33V(mx),f=1kHz | _50 | 40 | -30 | dBV
V\y=-10dBV, R =100Q
22 | Channel balance CHBH 1 Vol =33V (max),f=1kHz | -1.0 | 0.0 | 1.0 dB O
R-ch./L-ch. difference
SDCO0057AEB 8
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B Electrical Characteristics at V- =5.0 V, V-_SP =5.0 V (continued)
Note) T, = 25°C+2°C unless otherwise specified.

Test B Limits
NE; Parameter Symbol es Conditions

circuits min ‘ typ ‘max

Unit | Note

Headphone Amplifier (R, = 32 Q) (continued): L-channel, R-channel _input (pin 28, pin 27) - Headphone_output (pin 40, pin 41)

23 | Output distortion L-channel THHL 1 |Vour=-14dBV,R =100Q| O 003 | 01 % O
24 | Output distortion R-channel THHR 1 ?ﬂ;gﬁf\{h(max)' =iz 0O 003 01| % |O
25 | Maximum input level L-channel VMAHIL 1 THD = 1%, R_= 100 Q 0.0 | 47 0 dBv | O
26 | Maximum input level R-channel VMAHIR | 1 |[VOI=165V(typ),f=1kHz| 00 | 47 | O | dBV | O
27 | Maximum output level L-channel VMAHOL 1 THD = 1%, R_ = 100 Q 00 | 34 0 dBv | O
28 |Maximum output level R-channel | VMAHOR | 1 |Vol=33V(max),f=1kHz | 00 | 34 | O | dBV | O
29 | Output noise L-channel VNHL 1 O -94 | =79 | dBV | O
Rg=1kQ, A curvefilter
30 | Output noise R-channel VNHR 1 O -94 | =79 | dBV | O
31 | Crosstak in L-channel CTLHLR 1 |vy=-10dBV,R =100Q | 60 | 7® | O B | O
32 | Crosstalk in R-channel CTLHRL | 1 |f=10kHz A curvefilter 60 | 79 | O | d8 | O
33 | Beep output level L-channel BEHL 1 Vin =3.3Vpe, R =100Q 028 | 058 | O Ve | O
34 | Beep output level R-channel BEHR 1 |lcycle=1ms 028058 | O | Ve | O
Volume part: L-channel, R-channel_input (pin 28, pin 27) — Headphone_output (pin 40, pin 41)
35 | Medium voltage gain L-channel VOLL 1 V,y=-20dBV, f = 1kHz, -325|-30.0|-27.5| dBV
36 | Medium voltage gain R-channel VOLR 1 |VO =165V (typ) -325|-30.0| -27.5| dBV

. V= -20dBV, = 1 kHz,
g7 | Channel balance at thetime of the Ves 1 |Vol=165V (typ) 20| 00| 20| dB8 | O

medium gain R-ch./L-ch. difference

V olume maximum attenuation
38 VOLNL 1 Vyy =-10dBV, f = 1 kHz, 70 90 ] dB O

quantity L-channel
Vol =0.0V (min),
V olume maximum attenuation

39 quantity R-channel VOLNR 1 A curvefilter 70 % 0 4B 0

Line amplifier part: L-channel, R-channel_input (pin 28, pin 27) - Line_output (pin 29, pin 30)

40 | Output level L-channel VHLL 1 V= -10dBV, -10.0| -9.2 | -84 | dBV
41 | Output level R-channel VHLR 1 |Re=10kQ,f=1kHz -100| -9.2 | -84 | dBV
V,y = -10dBV,
42 | Channel balance CHBL 1 R, =10kQ, f =1 kHz, -08| 0.0 0.8 dB 0
R-ch./L-ch. difference
43 | Output distortion L-channel THLL 1 V,y=-10dBV, R, = 10kQ, 0 ]0.003| 0.03 % 0
44 | Output distortion R-channel THLR 1 |f=1kHz to THD fifth O |0003 003 % |O
45 | Maximum output level L-channel VMALLS 1 THD = 1%, R_ = 10kQ 00 | 41 ] dBv | O
46 | Maximum output level R-channel | VMALR5 | 1 |f=1kHz 00| 41 | O | dBV | O
47 | Output noise L-channel VNLL 1 O -105| -87 | dBV | O
Rg=1kQ, A curvefilter
48 | Output noise R-channel VNLR 1 g -105| -87 | dBV | O

SDCO0057AEB 9



AN1

2943A

Panasonic

B Electrical Characteristics at V- =5.0 V, V-_SP =5.0 V (continued)
Note) T, = 25°C+2°C unless otherwise specified.

B Test Limits
Parameter Symbol oo Conditions Unit | Note
No. circuits min ‘ typ ‘ max
Line amplifier part (continued): L-channel, R-channel_input (pin 28, pin 27) - Line_output (pin 29, pin 30)
49 | Crosstalk in L-channel CTLLLR 1 VIN =-10dBV, RL :'10 kQ 60 88 | dB
50 | Crosstalk in R-channel CTLLRL 1 |f=10kHz A curvefilter 60 | 88 | O | dB
Automatic signal detection part: L-channel, R-channel_input (pin 28, pin 27) — Signal detection preamplifier output (pin 12)
51 Ii”e";‘]mp'g'er outpuit voltage level VSDTL 1 13| -10| -7 | dBV | O
-channel entry Viy=-49dBV, f = 1 kHz
£ Vol =1.65V (typ)
52 Preamplifier output voltage level VSDTR 1 131 210! -7 | @BV | O
R-channel entry
Signal detection limit entry voltage
53 ) g Lo ' o it ey voltade |y sprTHL | 1 ~70 | —65 | —60 | dBV | O
evel L-chann Vi =1kHz
Signal detection limit entry voltage Vol =1.65V (typ)
54 VSDTTHR 1 -70 | -65 | -60 | dBV | O
level R-channel
Other part
55 fp ﬁ”tp“etl DC offset voltage VDCSPL | 1 . 12l 0 |12 mv | O
-Channy DC voltage bitween positive
and opposite at non-signal
56 | O output DC offset voltage VDCSPR | 1 “112) 0 |12 | mv | O
R-channel
57 | Output at SP power save L-channel | VPSPPSL 1 V= -13dBV, f = .1 kHz, O |-114| -70 | dBV | O
58 | Output at SP power save R-channel | VPSPPSR | 1 | Ru=8Q, A curvefilter O |-114| -70 | dBV | O
5o | Signal detectionpart VSDTLO | 1 |Atnon-signd, A curvefilter | O | —62 | 44 | dBV | O
Preamplifier output noise
Switch switching-over voltage level
60 | Standby on STON O GND| O 0.8 \ O
61 | Standby off STOF | 20 a 3.6 \% g
62 | SPK muteon SPMON ad GND | O 0.8 \Y ad
63 | SPK mute off SPMOF | 20 g 55 \% g
64 | Headphonejack on HPJON O GND | O 0.8 \% O
65 | Headphone jack off HPJOF g 20 O 55 \% ad
66 OS|ngnal automatic detection feature ATON 0 oND | O 08 Vv 0
67 3 ?nal automatic detection feature ATOE 0 20 . 55 Vv 0
68 | Switch A off CMUOF O GND | O 0.8 \% g
69 | Switch A on CMUON | 20 a 55 \% g
70 | Switch B off DMUOF O GND | O 0.8 \% a
71 | Switch B on DMUON | 20 a 55 \% g
SDCO0057AEB 10
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B Control Terminal, The Mode Table

Note) The holding range of control voltage is shownin B No. 60 to B No. 71 of B Electrical Characteristics.

Voltage
Pin No. Description Remarks
Low High
17 Switch A on/off Off On O
STB on STB off
(LINEMUTE On) | (LINEMUTE off)
31 | Standby on/off (HPSAVEon) | (HP SAVE off) .
(HPMUTE on) (HP MUTE off)
33 Switch B on/off Off On O
49 The signal automatic detection feature Automatic Automatic 0
on/off distinction: off distinction: on
Voltage
Pin No. Description Both pin47 and | Either pin 47 or Remarks
pin 50 = High pin 50 = Low
47 HP JACK SPK SPK It_ has priority over power saving by
50 SPK MUTE power save off power save on pin 47 and pin 50 more than an
(SPon) (SP off) automatic detection.
SDCO00057AEB 11
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M Technical Data
e Circuit diagrams of the input/output part and pin function descriptions
Note) The characteristics listed below are reference values based on the |C design and are not guaranteed.

Pin Waveform N -
Inner circuit Impedance Description
No. | and voltage
Power supply pins specifically designed
for speaker amplifiers.
Ve SP « Pin 1 for R-channel.
1, 0 0 « Pin 56 for L-channel.
56 Because the big electric current flows, it
DC: 5.0V is desirable to separate from the V¢ line
to the other power supply pins on the
board pattern.
Output pins of speaker amplifiers.
Speaker output It becomes BTL output.
Pin2, pin 3 « Pin 2, pin 3 for R-channel positive
2, | Pin54,pin55 éCS_VS)P C—————7 pin2 phase output
3, | Positivephase . <—{< 52 « Pin 4, pin 5 for R-channel negative
4 /\/\/ 55 phase output
5 20K O The output « Pin 54, pin 55 for L-channel positive
Pin4, pin5 impedance: Equal phase output
52, | Pin52, pin53 Q toorlesthan1Q | o 52, pin 53 for L-channel negative
53, | Negative phase Ak Pin 451 phase output
4, \/\/\ 52 To reduce voltage loss caused by the
55 53 wire resistance in maximum output, it
DC: 220V makes output 2 terminals.
AC: 4dBV When the speaker amplifiers save power,
DC voltageis also kept.
Itis GND pin for the speaker amplifier.
» Pin6isfor R-channel.
GND_SP » Pin51isfor L-channel.
6, 0 0 Because the big electric current flows, it
51 is desirable to separate from the GND
DC: 0.0V line to the other GND pin on the board
pattern. Also, it isn't connected with the
substrate potential in the IC.
Audio automatic Ve (45V) . .| It connects a condenser for the peak
detection Signal less time: detection. It is the circuit which detects
detection pin: L Constant current ' o o
1k source apeak after rectifying the audio signal
; Signal nothing @ ( Si gnal_‘s there of th(_a éudlo signal automatic dgtectl on
being: circuit in both waves. By changing a
bC: 00V The output capacity value, the time which the power
S gnal_'s there 100k impedance: saving depends on in case of the
being About 1 kO S_Nitchover whi gh iswithout signal with
DC: 20V Vgs(-2.6V) 777 signal's there being can be changed.
8, NC
1o O O O
37,
46
SDCO00057AEB 12
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B Technical Data (continued)

e Circuit diagrams of the input/output part and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the |C design and are not guaranteed.

Pin Waveform — s
Inner circuit Impedance Description
No. | and voltage
9, GND It isthe GND pins of the signal system.
26, ] 0 It isn't connected with the substrate
48 DC: 0.0V potential inthe IC.
Signal input for
signal automatic
detection Itisthe signal input pin for signal
. The en.try automatic detection. It is possible to
11 impedance: About | _ " _ .
adjust in the direction lowers again by
20kQ - .
adding external resistance.
DC: 225V
20k
AC: -10dBV v
3 %
- REF
(-2.6V) (255 V) 777
>
Vieg (45V)
The signa
detection system AN
preamplifier
output pin The output . . . .
12 impedance: About It isthe output pin of the signal detection
/\/\/ @ 100 system preamplifier.
DC: 2.25V Zl
AC: -10dBV
Vg (-26V) C—
Ve (4.5 V)
>
Offset
cancellation C It is the condenser connection pin of the
13 pin The entry offset cancellation circuit to remove the
1 4 impedance: About | DC offset. Asthe principle, it composes
100 kQ high pass filter by entry impedance "R"
and connection condenser "C".
DC: 2.25V
NC Pin 15, pin 42 connect with the lead
15 frame of the IC. Also, it is connected
4 2 0 0 with the substrate potential in the IC.

Please don't connect with the GND line
on the board pattern.

SDCO0057AEB
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B Technical Data (continued)
e Circuit diagrams of the input/output part and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the |C design and are not guaranteed.

Pin Waveform L _
Inner circuit Impedance Description
No. | and voltage
It isthe power supply (V) pin to supply
Vee the regulator circuit to create the inner
power supply Vge With the voltage. It is
16 O O separating from V-_SP of pin 1, pin 56
fully inside. It is desirable to separate as
DC:5.0V far asit finishes coming out about the P
board pattern, too.
Switch A/B ) 100k
on/off Pin17
17 33 The entry It change the switch A, B on/off.
33' impedance: About |« High: On
100 kQ - Low: Off
DC: 0V 300k
(at Open) Vss(-2.6 V)
Ve (BV)
v With the pin to fix the bias voltage (the
REF operation point) of the system which the
550k The ent . ;
18 @ _ impedance: rXbout inner power supply (Vgee) Works, it
- 250 k'Q becomes 1/2 Vg (V). To remove noise,
DC: 2.25V /\ 450k it connects a condenser with the interval
of GND.
>
VSS (_2.6 V)
100k
(]
EVR control for It is the pin which controls EVR for
SP and HP The entry speaker amplifier and Headphone
19 impedance: The | amplifier.
high impedance | The holding range with control voltage is
DC: 0OV OVto33V.
Vg (-2.6 V)
Vre (45 V)
BV rer The ent
20 im edeanelcje'ryThe It istheinput pin of DC voltage for
o gph mpodence | Sitch A1 A-2, A-3, B-1, B-2 output.
DC: OV
[ >
VSS (_2.6 V)

SDCO0057AEB
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B Technical Data (continued)
e Circuit diagrams of the input/output part and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the |C design and are not guaranteed.

Pin Waveform L _
Inner circuit Impedance Description
No. | and voltage
21, | switchA-1 Pin21
22, | Switch A-2 Vies (45V) 1> gg
23, | Switch A-3 Y
_|< 25 The output
o4 | Switch B-1 impedance: Equal | It isthe output pin of DC voltage. It
' . i toorlessthan | outputs pin 20 (BV rgr) input voltage.
25 | Switch B-2 about 10 Q
Veed
DC: 0 V Vss(-26V)
Pin % Viee (45 V) (>—
Audio signa Q
input } _
o7 The entry It entersamain audio signal.
28, /\/\/ impedance: About |« Pin 27: R-channel entry
DC: 225V 25kQ « Pin 28: L-channel entry
AC: -10dBV
VSS
(-2.6V)
Vier (225V) vd
>V (5.0V)
Line out Bin 29
: ~ Theoutput | isthe output pin of the line amplifier.
29, 30 impedance: Equal
20 to or I@ than  |° Pin 29: L-channel output
AC: -9.17 dBV about 10 Q + Pin 30: R-channel output
DC: 2.25V
Vgs(-2.6 V)
> VRes (45V) | g range under .
about 1.5V It changes whether or not it makes
100k - ; ; i
Standby on/off [] 250k The entry this IC an operation condition or
changing SW 100k impedance: About | whether or not it makes it a standby .
31 = 210kQ « Low: Standby
TZS range over |, High: The operation condition
DC: 2.0V 300k 200K Tohlg eln?r)\// . In th‘?t. the power changes aco_nne_cted
impedance: About condition to the standby, the circuit
77T P i electric current can be almost made 0.
68 kQ
Vgs(-2.6 V)
SDCO00057AEB 15
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B Technical Data (continued)

e Circuit diagrams of the input/output part and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the |C design and are not guaranteed.

i Waveform
Pin Inner circuit Impedance Description
No. | and voltage
200
@1
Beep entry It isthe entry pin to enter beep signal.
/\/\/ The entry The same signal is entered both by
32 impedance: About | L-channel and R-channel with the beep
DC: 2.25V 7.5k 200 Q signal mix amplifier of the following
: paragraph.
AC: 3.3V Ve, [J 20k
(-2.6V)
_G VREF (2.25 V)
VREGDIG (27 V)
Capacitor [>—
connect pin 1 for The output
3 charge pump - GND impedance: Equal | It isthe condenser connection pin for
toorlessthan | charge pump.
|_ about 10 Q
DC: 0 V
GND
Itis GND pin for charge pump.
35 o O It isn't connected with other GND pinin
thelC.
DC: 0.0V
Capacitor
connect pin 2 for _| I_ The output
36 charge pump impedance: Equal | It is the condenser connection pin for
toorlessthan | charge pump.
about 10 Q
DC. 0O V -+
Vg (-2.6V)
Vss It isthe inner power (Vgg) pin to supply
38, 0 0 the HP amplifier with the voltage. Also,
39 it is connected with the substrate
DC: —26V potential in the IC.
SDCO00057AEB 16



AN12943A Panasonic

B Technical Data (continued)
e Circuit diagrams of the input/output part and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the |C design and are not guaranteed.

i Waveform L _
Pin Inner circuit Impedance Description
No. | and voltage
Ve (5.0V) >—
Output terminal
for the HP
amplifier 20k ] The output It isan output pin for the headphone
40, Pin40 | impedance: Equal | amplifier. The signal which was adjusted
41 /\/\/ 41 toorlessthan |inthevolumein EVR can be output by
about 1 Q the low impedance.
DC. 0V 10K
AC: -4 dBV
V(2.6
V)
Ve (6.0
V)
Vrer (SP)
REF The entry It isthe standard voltage pin to fix the
43 @ 500k [ impedance: About | DC bias of the speaker output. It
250kQ connects a condenser to remove aripple.
DC:2.20V 7N 500k
[ > i
VSS (_2.6
V)
Pin 45
44 5.8k It isthe voice input pins of the speaker
Speaker amplifier. To make offset voltage in
amplifier entry power saving on/off changing by the
44 Theentry speaker amplifier little, it combines
45’ 14.2k impedance: About | capacity.
DC: 2.25V 20kQ (It makes POP noise small ).
AC: -13dBV « Pin 44: R-channel speaker entry
Vss Vrer « Pin 45: L-channel speaker entry
(-26V) (225
V)
The range under
about 1.5V.
HP JACK IN The entry It is the pin which controls power saving
signal input pin impedance: The | by the speaker amplifier. At the time of
47 high impedance | on in addition to the control in case of
Therangeover | automatic distinction function off, too,
about 1.5V. power saving on by pin 47, pin 50 has
DC: O The entry priority over.
impedance: About
100 kQ
SDCO00057AEB 17




AN12943A

Panasonic

B Technical Data (continued)
e Circuit diagrams of the input/output part and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the |C design and are not guaranteed.

Pin Waveform L _
Inner circuit Impedance Description
No. | and voltage
Signal automatic We change an audio sighal automatic
detection detection function in on/off. In case of
function automatic detection off, it controls power
on/off control ~ Theentry saving by speaker with the manual with
49 pin impedance: The | the power saving on/off pin.
high impedance |, High: Function on
- Low: Function off
DC: O
The range under
SP amplifier about 1.5V.
power saving The entry It is the pin which controls power saving
on/off control impedance: The | by the speaker amplifier. At the time of
50 pin high impedance | onin addition to the control in case of
Therangeover | automeatic distinction function off, too,
about 1.5V. power saving on by pin 47, pin 50 has
The entry priority over.
DC: 0 impedance: About
100 kQ

SDCO0057AEB
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AN12943A Panasonic

B Technical Data (continued)
e Control sequence at power on/off

At power on/off, as for the timing of each control pin, it much more recommends a procedure below the purpose of the pop noise
measure in changing.

Moreover, this IC buildsin a charge pump circuit and constitutes the substrate potential in IC. In order for substrate potential to be
in a high impedance state and to prevent unusual operation before starting of a power supply, please do not impress voltage to each
mode control pin.

Control timing

Power on Power off
(Pin 1, pin 56) <‘7,0.\3 for the occurrence of
time-lag between V . -on and
Ve SP-on, no problem. As for the occurrence
of time-lag between
v s Ve -off and Ve SP-
(F;ﬁ 16) off, no problem.
Stgndby control < Please carry out standby
(Pin31) release after a power AN
supply on for the measure
aganist a pop noise. Please carry out standby on
after a power supply off for
Speaker power save control the measure aganist a pop
(Pin 47, pin 50) \ noise.
Each mode control
RN
Please rise to simultaneous Please bring down to
with a power supply on, or simultaneous with a power
the back. supply off, or afront.

Note) The characteristics listed above are reference values based on the I C design and are not guaranteed.

SDCO0057AEB 19



AN12943A Panasonic

B Technical Data (continued)
e Power dissipation of package HSOP056-P-0300A

PO T,
5.000

4.280

4.000
Mounted on four layers of
standard board
Soldering radiation plate

(50 x 50 x 0.8 mmq)
0o = 29.2°C/IW —

3.000 Mounted on standard Ry

board
Nonsoldering radiation
plate

| (50 x 50 x 0.8 mm?)

R = 79.5°CIW N\

1572 \

1,000 |- 0.86 N
Independent IC K\

without a heat sink \\
R = 144.9°CW —

0 25 50 75 100 125 150

2.000

Power dissipation P, (W)

0.000

Ambient temperature T, (°C)

Note) The characteristics listed above are reference values based on the IC design and are not guaranteed.

e Usage notes

1

Please carry out the thermal design with sufficient margin such that the power dissipation will not be exceeded, based on the
conditions of power supply, load and surrounding temperature.

Although indicated also in the column of the maximum rating, the maximum rating becomes an instant and the marginal value
which must not exceed. It sufficiently evaluates, and | use-wish-do so that it may not exceed certainly.

Moreover, don't impress neither voltage nor current to pin which is not indicated. It may destroy in both cases.

Please pay attention in the pattern layout in order to prevent damage due to short circuit between pins.
In addition, for the pin configuration, please refer to M Pin Descriptions.

Please absolutely do not mount the LSI in the reverse direction on to the printed-circuit-board.
It might be damaged when the electricity is turned on.

Please do avisual inspection on the printed-circuit-board before turning on the power supply, otherwise damage might happen
due to problems such as a solder-bridge between the pins of the semiconductor device.

Also perform afull technical verification on the assembly quality, because the same damage possibly can happen due to
conductive substances, such as solder ball, that adhere to the LS| during transportation.

Please take notice in the use of this product that it might break or occasionally smoke when an abnormal state occurs such as
output pin, pin 34 and pin 36 (capacitor connect pin 1, 2 for charge pump), pin 38 and pin 39 (Vsg) — power supply pin short,
output pin, pin 34 and pin 36, pin 38 and pin 39 — GND short, or output-to-output-pin short (load short), pin 34 — pin 36 short.
And, safety measures such as an installation of fuses are recommended because the extent of the above-mentioned damage and
smoke emission will depend on the current capability of the power supply.

When using the LS| for model deployment or new products, perform fully the safety verification including the long-turm
reliability for each product.

SDCO0057AEB 20



AN12943A Panasonic

B Technical Data (continued)
® Main characteristics
1) Speaker amplifier

Vee=5.0V,V SP=50V,f,=1kHz, EVR=33V, LINE Vee=5.0V,Vee SP=50V,f=1kHz, EVR=33V,LINE
input (pin 27), 24 kQ-ATT, Automatic detection on, HPF: 400 Hz, input (pin 28), 24 kQ-ATT, Automatic detection on, HPF: 400 Hz,
LPF: 30 kHz LPF: 30 kHz

Speaker 1/0O characteristics— 8 Q Speaker /O characteristics— 8 Q

‘ SP output Tevel ‘ ‘

—— (R-channel - R-channel) - (L-cmsﬁn%mgu'di/ﬁmna)

< S
2 . 2
S 101 Z 10
= c
3 ol q 0
2 izt dozczozz o o
b =
I= o
& -0 £-10
e N (5
o 3
5 -20 =720
g 5
3 j=3
& . i~ 3
- o -
30 8530

-40 -30 -20 -10 -40 -30 -20 -10
Input level (R-channel - Pin 27) (dBV) Input level (L-channel - Pin 28) (dBV)
Vee=5.0V,Ve SP=50V,f,=1kHz, EVR=33V,LINE V=50V, Ve SP=50V,f,=1kHz, EVR=33V, LINE
input (pin 27), 24 kQ-ATT, Automatic detection on, HPF: 400 Hz, input (pin 28), 24 kQ-ATT, Automatic detection on, HPF: 400 Hz,
LPF: 30 kHz LPF: 30 kHz
Speaker 1/0 characteristics— 8 Q Speaker |/O characteristics - 8 Q
SP output distortion o= _. . SPoutput distortion
;\5\ ‘ —+— (Rchanndl - R-channel) \o) (L-channel - L-channel)
A 10 2 10
T [=
= P
[Te)
o n
= g_
S 1 o 1
N Ry
c
T g
é 0.1 é 0.1
7 8
S kS
g E
3 0.01 *gom ; ;
& 40 -30 -20 -10 o 40 -30 -20 -10
Input level (R-channel - Pin 27) (dBV) 2 Input level (L-channel - Pin 28) (dBV)
Vee=50V,V, SP=50V,V,,=-10dBV,EVR =33V, LINE Vee=50V,V SP=50V,V,,=-10dBV,EVR=33V, LINE
input (pin 27), 24 kQ-ATT, Automatic detection on input (pin 28), 24 kQ-ATT, Automatic detection on
Speaker output frequency characteristics— 8 Q Speaker output frequency characteristics— 8 Q
SPoutpUt [evel
‘ -~ (R-channcgiI EUR?ghawnel) ‘ -~ (L-ch%aﬁnodmgml_ls:vr?mnd)
— 10 T TTTT T T T 10 T T T T T T T T
> —~
8 | i ian_____ TR B Cinn T 1
VS | [ 1l Il | | ES* [ | | | I |
o L L1 u______ L [ A | Q O U O A N A [
S L R T - - - — = 1L - — 4y 9 v [ p—_
S 6 1 L " u | A R Y S OUU S EUe o RS ]
~ 6 I T i T T ey §/>ﬁ\ M I I I I T e
.C | [N I I | | v%77 L e 1=
a0 Y Y L L S R N T R -
T | [N I I | | = [ | | | [ |
§ | [N I I | | g_ [ | | | [ |
= 2 F | [N I I | | 15‘2— [ | | | [ |
8 | [N I I | | o [ | | | [ |
| [N I I | |
gLt i i ) N R R A Y |
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Input frequency (R-channel - Pin 27) (kHz) Input frequency (L-channel - Pin 28) (kHz)
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Panasonic

B Technical Data (continued)
e Main characteristics (continued)
1) Speaker amplifier (continued)

Ve =5.

0V,Ve SP=50V,V,, =-10dBV, EVR =33V, LINE

input (pin 27), 24 kQ-ATT, Automatic detection on, LPF: 30 kHz
(20 kHz to 1 kHz), LPF: 80 kHz (2 kHz to 10 kHz)

SP output distortion (Pin 2topin5) THD (%)

o

o
o

Speaker output frequency characteristics— 8 Q

SP output digtortion
‘ - (R-channg - R-channel) ‘

o

0.01 0.1 1 10 100
Input frequency (R-channel - Pin 27) (kHz)

Ve =5.0V,V SP=50V,V, =-10dBV,EVR=33V, LINE
input (pin 28), 24 kQ-ATT, Automatic detection on, 30 kHz: LPF

SP output crosstalk (L-channel — R-channel) (dB)

SP-L/R cross talk frequency characteristics— 8 Q
SP output cross talk

‘

(L-channel - R-channel) (dB)

50 T T T T 1
L R R [ |
I R R
[ U
L | | |

60 | | |

| | |
| | |
| | |

70 | I |

| | |
| | |
ol | |

80 I | I

| | |
| | |
| | |

90 . 0

0.01 0.1 1 10 100

Input ffequency (L-channel - Pin 28) (kHz)

Vee=50V,V SP=50V,V,,=-10dBV,EVR=3.3V, LINE
input (pin 28), 24 kQ-ATT, Automatic detection on, LPF: 30 kHz
(20 kHz to 1 kHz), LPF: 80 kHz (2 kHz to 10 kHz)

SP output distortion (Pin 52 to pin 55) THD (%)

Speaker output frequency characteristics— 8 Q

SP output distortion
‘ ™ (L-channg - L-channel) ‘

0.1 1 10 100
Input frequency (L-channel - Pin 28) (kHz)

Ve =50V, V. SP=50V,V, =-10dBV, EVR=3.3V, LINE
input (pin 27), 24 kQ-ATT, Automatic detection on, 30 kHz: LPF

SP output crosstalk (R-channel — L-channel) (dB)

SP-L/R cross talk frequency characteristics— 8 Q

SP output cross talk
(R-channel - L-channel) (dB)

50

70 |

80

90
0.01

0.1 1 10
Input frequency (R-channel - Pin 27) (kHz)
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AN12943A

B Technical Data (continued)

e Main characteristics (continued)

2) Headphone amplifier

3.3V, Automatic detection on, HPF: 400 Hz, LPF: 30 kHz

50V, = 1kHz, R,, =100 Q, EVR

Ve =50V, V. SP

max (Single-channel input)

HP amplifier output (dBV)
(L-channel — L-channel)

(Agp) | (O uid) INdino eyiduwe dH

Headphone amplifier 1/O characteristics - EVR

max (Single-channel input)

HP amplifier output (dBV)
(R-channel — R-channel)

e

10
oFr
-20
0

L
o
|

(AgP) P3| (T uid) Indino Jeyijdure dgH

Headphone amplifier 1/O characteristics - EVR

-10 0 10

-20

-30

10

0

-10

-20

-30

Input level (Pin 28) (dBV)

Input level (Pin 27) (dBV)

3.3V, Automatic detection on, HPF: 400 Hz, LPF: 30 kHz

5.0V, = LkHz, Ry, =100 Q, EVR =

Headphone amplifier 1/0O distortion characteristics - EVR

50V, Ve SP

cc™

\Y

max (Single-channel input)

Headphone amplifier 1/0O distortion characteristics - EVR

max (Single-channel input)

P e ™ iy

- =} =
o

(%) aHL uomosip (Oy uld) Indino ey1dure dH

HP amplifier output distortion (%)
(R-channel — R-channel)

e

=2 S S

b=
(%) aHL uomosIp (T uld) Indino Jey1jdure dH

10

0

-10

-20

o
P

10

0

-10

-20

o
?

Input level (Pin 28) (dBV)

Input level (Pin 27) (dBV)

3.3V, Automatic detection on

-10dBV, R,, = 100 Q, EVR

50V,V, =

50V, V¢ SP
Headphone amplifier frequency characteristics- EVR

cc™

Vv

max (Single-channel input)

Headphone amplifier frequency characteristics - EVR

max (Single-channel input)

lifier output (dBV)

cha’l)”lnel — L-channel)

HPam)
(L

—a—

HP amplifier output (dBV
(R-cha?’md - Rl-)che(mnd))

——

| | I [ I
(Agp) pre| (O uid) indino Jeiyijdue dH

®

N i N i f
(Agp) P8 (T uid) Indino Jeiyiidwe dH

©

100

10

1

0.1

0.01

100

10

0.1

0.01

Input frequency (Pin 28) (kHz)

Input frequency (Pin 27) (kHz)
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AN12943A Panasonic

B Technical Data (continued)
e Main characteristics (continued)
2) Headphone amplifier (continued)
V=50V, Ve SP=50V,V, =
kHz to 10 kHz)

-10dBV, R,, =100 Q, EVR = 3.3V, Automatic detection on, LPF: 30 kHz (20 kHz to 1 kHz), LPF: 80 kHz (2

Headphone amplifier frequency characteristics - EVR = max (Single-channel input)
HP zzmplmer output d|stort|0|; (%)

hannel — R-ch:

‘

o

o

=4
o

HP amplifier output (Pin 41) distortion THD (%)

0.1 1 10
Input frequency (Pin 27) (kHz)

=5.0V,Vs SP=50V,V,,=-10dBV,EVR=33V, R,
Headphone amplifier: Crosstalk - EVR = max (L-channel — R-channel)
HP cross talk (dB)
‘ — (L-channel — R-channel) ‘
o
)
X
8
g
@]

1
Input frequency (kHz)

I

eadphone amplifier frequency characteristics - EVR = max (Single-channel input)

e

HP amplifier output distortion (%)
(L-channel - L-channel)

HP amplifier output (Pin 40) distortion THD (%)

Input frequency (Pin 28) (kHz)

=100 Q, Automatic detection on, 30 kHz: LPF

Headphone amplifier: Crosstak - EVR = max (L-channel — R-channel)

HP cross talk (dB)
— (R-channel - L-channel)

Crosstak (dB)

1
Input frequency (kHz)
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Panasonic

B Technical Data (continued)
e Main characteristics (continued)
3) Lineamplifier

Ve =50V, Ve SP=50V, f,,

Line amplifier 1/O characteristics (Single-channel input)

Line amplifjer output (dBV) ‘

‘ A (R-channel - R-channel)

o

o

Line amplifier output (Pin 30) level (dBV)

|
[
o

-30 -20 -10 10
Input level (Pin 27) (dBV)

=1kHz, RL = 10kQ, RL(HP) = 100 Q, EVR = 3.3V, Automatic detection on, HPF: 400 Hz, LPF: 30 kHz

Line amplifier 1/O characteristics (Single-channel input)

Line amplifier output (dBV)
A (L-channel - L-channel)

o

o

I
o

|
N
o

Line amplifier 1 output (Pin 29) level (dBV)
&
o

I
[}
o

U
o

20 -10 0
Input level (Pin 28) (dBV)

=50V, V. SP=50V,f=1kHz, RL = 10kQ, RL(HP) =100 Q, EVR = 3.3V, Automatic detection on, HPF: 400 Hz, L PF: 30 kHz

Line amplifier 1/O distortion characteristics (Single-channel input)
Line amplifier output distorti o)n (&)

(R channel - R-chani

10
g
a
£
5
h=4
=}
B
S 0.1
8
c
[
5 00t
3
z
20.001
&
g
5
0.0001

-30 -20 - 10

Input level (Rn 27) (dBV)

=50V,V, SP=50V,V,,=-10dBV, RL =10kQ, RL(HP) =100 Q, EVR =

Line amplifier frequency characteristics (Single-channel input)
Line amplifier output (dBV) ‘

-~ -channel - R-channel)

|
~

|
o
T

L
o

|
T
|
|
|
|
|
-
|
|
--r---+--

.
|
|
|
|
|
I
|
|
|
|
|
|
|
r
|
|
|

Line amplifier output (Pin 30) level (dBV)
&
EEl
=
3

Line amplifier output (Pin 29) level (dBV)

|
N

0.01 0.1 1 10 100
Input frequency (Pin 27) (kHz)

Line amplifier 1/0O distortion characteristics (Single-channel input)

Ineampllero PUt distortion (%)

- L-channel — L-channel

_ 10 T T T TT T T T
S5 I 1L __1_J L
a [ | [N [ |
I [ | I [ I
[ T RN Y
S F-ra- - === St ol i Rl B [l
k=4
5 | | I [ (R
2 I I I I [
= 01 i R el - -
< | | |
[ | [
2001 p-L-- R et T IS R
5
3 Fe oo
5 l D
20.001 L Lol
g  Fora-oow S=rF==3=3=F=F=
= [ | | I | [ |
0.0001 I L TR R

-30 -20 - 0 10

Input level (Rn 28) (dBV)

3.3V, Automatic detection on

Line amplifier frequency characteristics (Single-channel input)
Line amplifier output (dBV)
(L-channel - L-channel)

e

I
~

I
<)
T

-12
0.01 0.1 1 10 100
Input frequency (Pin 28) (kHz)
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AN12943A

Panasonic

B Technical Data (continued)
e Main characteristics (continued)
3) Line amplifier (continued)

Vec=50V,V. SP=50V,V,=-10dBV, RL =10kQ, RL(HP) =100 Q, EVR = 3.3V, Automatic detection on, LPF: 30 kHz (20 kHz to 1

kHz), LPF: 80 kHz (2 kHz to 10 kHz)

Line amplifier frequency characteristics (Single-channel input)

Line amplifier output distortion (%)
(R-channel — R-channel)

‘

o

o

=4
o

0.001

0.0001

Line amplifier output (Pin 30) distortion THD (%)

Input frequency (Pin 27) (kHz)

Line amplifier frequency characteristics (Single-channel input)

Line amplifier out utd|st0rt|0n %
-~ (L .E hannel S chan 00 ‘

Line amplifier output (Pin 29) distortion THD (%)

Input frequency (Pin28) (kHz)

V=50V, V. SP=50V,V,=-10dBV, RL =10kQ, RL(HP) = 100 Q, EVR = 3.3 V, Automatic detection on, 30 kHz: LPF

Line amplifier: Crosstalk frequency characteristics (L-channel - R-channel)

Crosstalk (dB
—  (L-channdl - R(Ch%nnd) ‘

o
o

=3
o
T

~
o

l

Crosstak (dB) (R-channel - L-channel)

o
o
T

Crosstak (dB) (L-channel - R-channel)
o
o

QO
o

0.1 1 10 100
Input frequency (L-channel - Pin 28) (kHz)

Line amplifier: Crosstalk frequency characteristics (R-channel — L-channel)

Crosstak (dB)
— (R-channel — L-channel)

50 TT TT T

Inputfrequency (R-channel - Pin 27) (kHz)
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Panasonic

B Technical Data (continued)
e Main characteristics (continued)
4) EVR
Vee =50V, Ve SP=50V,V, =-10dBV, f,, = 1 kHz, Ryyr = 100 Q, Automatic detection on, HPF: 400 Hz, LPF: 30 kHz
EVR attenuate level characteristics — Headphone output

U |
N =
o o

| I I |
© ® 9 oD
o © o o

HP amplifier 1 output (Pin 41) level (dBV)
I
g g

HP amplifier output (dBV)

‘ —A— (R-channel - R-channel) ‘

15 2 25 3
EVR-CTL (Pin19) (V)

3.5 4

HP amplifier output (Pin 40) level (dBV)

EVR attenuate level characteristics — Headphone output

HP amplifier output (dBV)
A (L-channel - L-channel)

e e e
A== L
! | |
}}{,,:[::::C::
[ | |
[ | |
T I
[ | |
[ | |
A R S A Y I
RS E N
I | |
N R I A I
[ | |
i e e o e
[ | |
[ | |
[ | |
it i Bt Bl o Ittt iy
~100 . . . .
0 0.5 1 1.5 2 25 3 3.5 4

EVR-CTL (Pin 19) (V)

=50V, V. SP=50V,V, =-10dBV, f, = 1 kHz, Ry,; = 100 Q, Automatic detection on, HPF: 400 Hz, L PF: 30 kHz

EVR attenuate distortion characteristics — Headphone output

o
o o —
=2 = - =y

HP amplifier output (Pin 41) distortion THD (%)
o
o
2

HP amplifier output distortion (%)
— (R-channel - R-channel)

0 05 1 15 2 2.5 3 3.5 4

EVR-CTL (Fin19) (V)

HP amplifier output (Pin 40) distortion THD (%)

EVR attenuate distortion characteristics — Headphone output

[ = "relisaeidimg® |

0.001
0 0.5 1 1.5 2 25 3 3.5 4
EVR-CTL (Pin 19) (V)
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AN12943A Panasonic

B Technical Data (continued)
e Main characteristics (continued)

5) Beep
Ve =50V, V. SP=50V, f,=1kHz Input resistance = 10 kQ, Square wave, EVR = 3.3 V (max), Automatic detection on
Beep I/0O level characteristics: Speaker load — 8 Q Beep I/O level characteristics: Speaker load — 8 Q
‘ o SP output level ‘ ‘ —— (BESEPDitpﬁgﬁlaﬁnd) ‘

(BEEP - R-channel)

SP output level - R-channel (Vrms)
SP output level - L-channel (Vrms)

Ve =50V,V . SP=50V,V, =10Vrms, Input resistance = 10 kQ, Square wave, EVR = 3.3 V (max), Automatic detection on

Beep frequency level characteristics: Speaker load - 8 Q Beep frequency level characteristics: Speaker load — 8 Q
—~ B e ) ‘ ‘ -~ (BER L ity ‘
1 T T 1 T —~ 1 —= vy
(%) T T w 4 I I w
§ | | | g | | |
> | [ | > | | |
| | | |
° | [ | ° : : :
| | | | % | | |
é i k- H & | | |
Q | [ | <Q | | |
X 05 t I — t - 05 | | |
' | [ | ! | | |
T Fr-- """~~~ =~- T T T T T T T T T T n kY
K O S B ! 3 | | |
| | | | = | | |
2 L 1 2 | | |
5 | [ | 5 | | |
o I B S T i o
o) | o | % : : :
0 . L . 0 . . .
0.1 1 10 100 0.1 1 10 100
Beep input frequency (Pin 32) (kH2) Beep input frequency (Pin 32) (kHz)
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Panasonic

B Technical Data (continued)
e Main characteristics (continued)
6) Signal detection preamplifier

VCC

=50V, Ve SP=5.0V, f,, = 1 kHz, R-channel IN, EVR =

3.3V, HPF: 400 Hz, LPF: 30 kHz

Signal detection preamplifier 1/0O characteristics
Preamplifier output (dBV) ‘
(R-channel)

VCC

‘

Preamplifier output (Pin 12) level (dBV)

-80 -70 -60 -50 -40 -30 -20 -10 0
Input level (Pin 28) (dBV)

=50V, Ve SP=50V,V,, = -49dBV, R-channel IN, RVR
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Signal detection preamplifier frequency characteristics
Preamplifier output (dBV)
(L-channel)

e

> 0 T T T T T
a | | [l | |
-  F---- B b I e
o} | | |1l | |
g 10 e T T i ey
= I I [l I I
] 0= It el B il [t Bl
H—ZO | | [ | |
.E | | [ | |
= I I [l I I
s I I [l I I
g-30 r I I [l | |
8 | | (1l | |
I I [l I I
3 I I [l I I
= -40 T T T T T
[=3 e
% ————— e -
£ 50 I I IR | I
0.01 0.1 1 10 100

Input frequency (Pin 28) (kHz)

Vee =50V, Ve SP=50V,V,, =-49dBV, L-channd IN, EVR
=33V, LPF: R=20kQ, C= 2200 pF

Signal detection preamplifier frequency characteristics

Post-L PF output (dBV
- (L-chanpnel)( )

Post-L PF output (Pin 11) level (dBV)

0.01 0.1 1 10
Input frequency (Pin 27) (kHz)

SDCO0057AEB

29



AN12943A

Panasonic

B Technical Data (continued)
e Main characteristics (continued)
7) Signal detection threshold value

Vee =50V, Ve SP=5.0V,f,=1kHz, RC constants between

pin 11 and pin 12: R =20 kQ, C =2 200 pF, Signal: LINE input

(pin 27), SPinput: 24 kKQ-ATT, HPF: 400 Hz, LPF: 30 kHz
SP-SAVE characteristics (R-channel input)

Vee =50V, Ve SP=5.0V,f = 1kHz, RC congtants between
pin 11 and pin 12: R =20 kQ, C = 2 200 pF, Signal: LINE input
(pin 28), SPinput: 24 kQ-ATT, HPF: 400 Hz, LPF: 30 kHz

SP-SAVE characteristics (L-channel input)
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e EVR= 33V (Input 0GBV - -808Y) o EVR= 165V (Inpu 0BV - -8068) e EVR= 53V (it 0GBV - -008Y) < EVR 6BV (inat: 0GB - 0048V)
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Input level (R-channel input) (dBV) Input level (L-channel input) (dBV)
8) Mode switching
Vec=50V,V, SP=50V,V,=-10dBV, f,eq =1kHz, Ve =50V,V SP=50V,V,=-10dBV, freq =1kHz,
R-channel input, RL =8 Q, HP_JACK =5V, EVR =33V R-channel input, RL =8 Q, SPK_MUTE=5V,EVR=33V
SPK_MUTE on/off HP_JACK on/off
m SPOUT (Ve =44V)  —e— SPOUT (Ve =5V)  —— SPOUT (Ve =56V) ‘ —8— SPOUT (Vc=44V) ——SPOUT (Voc=5V) —4—SPOUT (Vo =56V)
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CTL-Voltage (Pin 50) (V) CTL-Voltage (Pin 47) (V)
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B Technical Data (continued)
e Main characteristics (continued)
8) Mode switching (continued)

Ve =50V, Ve SP=5.0V,V, =-49dBV, f = 1kHz Ve =5.0V, V. SP=5.0V, Automatic distinction off, SP-SAVE
R-channel input, EVR =3.3V =0n,EVR=0V
Signal automatic detection feature on/off STANDBY on/off
g +(P\1/nciz:o‘;ﬁ)bn) +(P\«/nciz:m5{g)bn) +R/nci2:o;gp% —8—VCC (Ve =44V) ——IVCC (Ve =5V) —4—IVCC (Ve =56V)
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%) CTL-Voltage (Pin 49) (V) CTL-Voltage (Pin 31) (V)
Ve =50V,V SP=50V,BVg=25V,V, =-10dBV, f =1kHz
Switch A on/off Switch B on/off
—m— Switch A-3 (Ve = 4.4 V)1 —— Switch A-3 (Ve =5V) —&— Switch A-3 (Ve =56V) —8—SwitchB-2 (Ve =44V) —4—SwitchB-2 (Ve =5V) —4— SwitchB-2 (Vc=56V)
e L ) I
S R R T
m o
= 5
g g
c c
g (13
@ RN
< [ I
5 5 70
p= £ g L
@ @ el
-100 -100
0 1 2 3 4 5 0 1 2 3 4 5
CTL-Voltage (Pin 17) (V) CTL-Voltage (Pin 33) (V)
e Switch A MODE-CTL measurement diagram e Switch B MODE-CTL measurement diagram
Measurement Measurement
AN12943A of AC level AN12943A of AC level
1uF 10kQ | ACinput 1uF 10kQ| ACinput
@@—D—o\—@fﬁ)——| -10dBV @@—D—o\o—@@——| -10dBV
i 1kHz i 1kHz
BVREF Switch 10kQ BVREF Switch 10kQ
25V A-3 25V B-2
<) @
Switch A Switch B
OVto5V OVto5V
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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 Government if any of
the products or technical information 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 characteristics and
applied circuits examples of the products. It neither warrants non-infringement of intellectual property right
or any other rights owned by our company or a third party, nor grants any license.

(3) We are not liable for the infringement of rights owned by a third party arising out of the use of the technical
information as described in this material.

(4) The products described in this material are intended to be used for standard applications or general elec-
tronic equipment (such as office equipment, communications equipment, measuring instruments and house-
hold appliances).

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

e Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combus-
tion 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.

e Any applications other than the standard applications intended.

(5) The products and product specifications described in this material are subject to change without notice for
modification and/or improvement. 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 specifica-
tions satisfy your requirements.

(6) When designing your equipment, comply with the guaranteed values, in particular those of maximum rat-

ing, the range of operating power supply voltage, and heat radiation characteristics. Otherwise, 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, 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.

(7) When using products for which damp-proof packing is required, observe the conditions (including shelf life
and amount of time let standing of unsealed items) agreed upon when specification sheets are individually
exchanged.

(8) This material may be not reprinted or reproduced whether wholly or partially, without the prior written
permission of Matsushita Electric Industrial Co., Ltd.
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