ICs for Audio Common Use Panasonic

AN7523

3-W BTL audio power amplifier
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AN7523 ICs for Audio Common Use

B Pin Descriptions

Pin No. Description
1 Supply voltage
2 Ch.1 + output
3 Ground (output ch.1)
4 Ch.1 — output
5 Standby (standby state if this pin is open.)
6 Ch.1 input
7 Ground
8 N.C.
9 Volume (max. volume if this pin is open.)

Note) Please do not apply voltage or current to the N.C. pin from outside.

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage *2 Vee 14 \Y
Supply current Icc 1.0 A
Power dissipation *3 Pp 1.22 w
Operating ambient temperature *! Topr —25 to +70 °C
Storage temperature *l Ty -55to +150 °C

Note) *1: Except for the operating ambient temperature and storage temperature, all ratings are for T, = 25°C.
*2: At no signal.
*3: The power dissipation shown is the value for T, = 70°C.

B Recommended Operating Range

Parameter Symbol Range Unit

Supply voltage Vee 35t013.5 v
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ICs for Audio Common Use AN7523
B Electrical Characteristics at Voc=8.0V,R =8 Q, f=1kHz, T,=25°C £ 2°C
Parameter Symbol Conditions Min | Typ | Max | Unit
Quiescent circuit current Icq Vin=0mV, Vol.=0V — 25 60 mA
Standby current Istp Vin=0mV, Vol.=0V — 1 10 LA
Output noise voltage * Vo R,=10k€Q, Vol.=0V — | 0.10 | 0.4 |mV[rms]
Voltage gain Gy Pp=0.5W,Vol.=1.25V 31 33 35 dB
Total harmonic distortion THD | Po=05W,Vol.=125V — | 0.10 | 05 %
Maximum output power Po THD =10%, Vol.=1.25V 24 3.0 — w
Ripple rejection ratio * RR R,=10k€Q, Vol.=0V, 30 50 — dB
Vr =0.5 V[rms], fg = 120 Hz
Output offset voltage Vorr | Rg=10kQ, Vol.=0V -250 0 250 mV
Volume attenuation rate * Att Po=05W,Vol.=0V 70 85 — dB
Intermediate voltage gain Gym | Po=0.5W,Vol.=0.6 V 20.5 | 235 | 26.5 dB
Standby pin current Istgp | Vin=0mV, Vgrg =3V — — 25 LA
Volume pin current Iyor Vin=0mV, Vol.=0V -12 — — LA
Note) *: In measuring, the filter for the range of 15 Hz to 30 kHz (12 dB/OCT) is used.
B Terminal Equivalent Circuits
Pin No. Pin name Equivalent circuit Voltage
1 Vee — 50V
2 Ch.1 + output pin I\ /] o Ve 2,15V
200 Q 500 @
112 Vee o—\W\— M\
800 Q 20 kQ K
ﬁ
3 GND ov

o
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AN7523

ICs for Audio Common Use

B Terminal Equivalent Circuits (continued)

Pin No. Pin name Equivalent circuit Voltage
4 Ch.1 — output pin oV 215V
J cc
200 Q 500 @
172 Ve o—\W\— MW
800 Q 20 kQ Ii
5 Standby pin 5V
L
30 kQ | | To the
" A N shock sound
prevention
circuit
° VR
|: élo KO (=Vco)
200 Q _K
2kQ §5o kQ
=12k | 12 Vee
§33 kQ % 10 kQ
\I I/ To the constant
% 5kQ P N ° current circuit
n _—
6 Ch.1 input pin Vigr (1.4V) 0OmV to 10 mV
VCC (e}
50 HA 50 HA é 100 pA é
l =30kQ * L
1KQ D
%1 kQ %1 kQ?SOO Q
e
7 GND : ov
8 N.C. Open —
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ICs for Audio Common Use AN7523
B Terminal Equivalent Circuits (continued)
Pin No. Pin name Equivalent circuit Voltage
9 Volume pin Veeo —
50 pA¢
1kQ

@—’\/W—l\‘ 12kQ
-

W Usage Notes

e Please avoid the short-circuits to V¢ , ground, or load short-circuit.

e Please connect the cooling fin with the GND potential.

e The thermal shutdown circuit operates at about T = 150°C. However, the thermal shutdown circuit is reset
automatically if the temperature drops.

e Please carefully design the heat radiation especially when you take out high power at high V¢ .

e Please connect only the ground of signal source with the signal GND of the amplifier in the previous stage.

B Technical Data

e Pp — T, curve of HSIP009-P-0000

Power dissipation P, (mW)

2000

Pp,—T,

1800

Independent IC
without a heat sink

1600

\ Ruyja=65.5°C/W |
\ Pp = 1880 mW (25°C)

1400

\/

1200

1000

N\

800

600

N\

400

N

A\

200

0 25

50 75 100 125 150

Ambient temperature T, (°C)

Panasonic



AN7523 ICs for Audio Common Use

B Technical Data (continued)
e Main characteristics

Po—Vec Icq s Iste— Vec
8 45 10.0
f=1kHz
pa
7 | THD = 10% / 40 v 9.0
R =8Q, 16Q = /]
400 Hz HPF g 35 180
6 |30 kHz LPF ‘; / <
2 Both ch. input © 30 / 170 2
< 5 |Re=10KQ / - Ico 5]
mo Vs=5V 4 l' § / 1 6.0 -
- Vol.=125V , £ 2 S o
4 / 2 /] 150 B
2 80 / g 2 7 3
- L, 2 /] 140 32
g ) 2 s 3
= Re £ R.=8Q 130 2
o o ! 3
5 R ] Plioth ;.(l;i(laput &
- 210 o=
| = g 1 2.0
/ Rl Verg=0V/5 V
/ - S =4 Vol.=0V
1 / 7 5 IstB 310
+ /1 |
0 0 0.0
0 2 4 6 8 0 12 14 0 2 4 6 8 10 12 14
Supply voltage V¢ (V) Supply voltage V¢ (V)
Py, THD — Vi Pc,Iecc—Po
10 - 5100 2.0 10
E Vec=8V Both ch. input 3
E f=1KkHz = 0.9
F R0 /—’f
L 400 Hz HPF 9 s_gzﬁ\"“’—— 08
30 kHz LPF / ; g Nelundl / :
1 E 3 10 —_
2 F [ E T <~ 07 <
~  THD (10 kH2) ] < Ny 0
© BV i £ = 0.6
o g 2 2
5 ol 41 Z 5 05 8
2 THD (100 kHz) J s 3 5
5 ] 2 g 04 =
g- g o Vee=8V Both ch. input &
8 = g f=1kHz R,= 10 kQ 03 32
0.01 4 0.1 = o R.=8Q,16Q Vgp=5V
~_THD (1 kHz) E g &~ 400 HzHPF  Vol.=125V |02
I E & 30 kHz LPF
i ‘ 0.1
1 10 100 1000 0.0 1.0 2.0 3.0 4.0 5.0
Input voltage Vi (mV[rms]) Output power (1-ch) Py (W)
Gy, Po—f THD —f
35 5.0 10 [
r Vee=8V  Both ch. input
34 Gy 4.5 r Po=05W R,=10kQ
- S i RL=8Q Vep=5V
33 4.0 ~ | 400 Hz HPF Vol. =125V
~ \ . a 30 kHz LPF /
@ 35 & = L
=z - g
> 31 e =% 30 Q° S C
6] - - - B—---~.___ - = C
= o/ - 5} S r
5 30 2.5 z 2 L
o0 [=] =
& 20 0 = 2 "
o0 A
g 2 5 /
ICREP s 2 E o1}
> Vec=8V  Bothch input | 2 © £ -
. R.=8Q R,=10kQ 0 = r [ THD
400 Hz HPF Vg =5V : E L
30 kHz LPF Vol.=1.25V
26 0.5 3
25 Lol Ll Lol LIl L Ll L1l L IR 00 001 L [T L Ll LIl L Lol L1l L R
10 100 1000 10 000 100000 10 100 1000 10000 100000
Frequency f (Hz) Frequency f (Hz)
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ICs for Audio Common Use AN7523

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

Gy, THD — V¢ RR— Ve
35 1.0 80
34 rm 09 0 T
¥ I Q
33 0.8 E ~
m
R a S 60
) 07 & o
=
= £ M s
5 3 f=1KkHz 06 2 ]
= R.=8Q S e
~§D 30 400z HPE | 03 B g 40 “ RR (vol.-max.)
2 30 kHz LPF . g s \ N a4
%ﬂ 9 Both ch. input 0. 5 »% 30 ' = ==
& R, = 10kQ E = Y -7 R.=8Q
> = | Vem=5v |03 8 5 ’ 30 kHz LPF
Vol.=1.25V = & 20 R, =10kQ
27 02 3 ~ Vsrp=5V
% ol &= 10 Vol.=0V/1.25V
e — . VrippLg = 0.5 V[rms]
”1"HD A freppLe = 120 Hz
25 0.0 0
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Supply voltage V¢ (V) Supply voltage V¢ (V)
RR — VRIPPLE RR — fRIPPLE
80 80
/ \ RR
—
70 70 \RR ™
= 6 T 60
- Vee=8V  Vgp=5V - Vee=8V  Vol.=0V/1.25V
~ R.=8Q Vol.=0V/1.25V o~ R.=8Q Vrippre = 0.5 V[rms]
- 0 / 30 kHz LPF  Vgpprg = 0.5 V[rms] s 0 .=10KQ  frpps = 120 Hz
g R,=10kQ frpprp =120 Hz g Vsip=5V
- —
= 40 = 40
£ R
- E S| e [T ST e
‘§ 30 'g 30 RR (vol.-max.) /
2 RR (vol.-max.) k)
£ 2 & 2
& R~
10 10
0 L L L L L L
10 100 1000 10000 10 100 1000 10000
Power supply ripple voltage Vypp g (mV[rms]) Power supply ripple frequency fypppp (Hz)
RR — Vol. Vin— Ve
80
Vee=8V 800 R =8Q
—— R =8Q R, =10kQ
70 30 kHz LPF =~ 700 DIN audio filter
—~ \ R,=10kQ E Vsip=5V
% 60 Vsts=5V § 600 Vol.=0V/1.25V
VrippLe = 0.5 V[rms] =
% frippLe = 120 Hz ~
50 2 500
=]
= RR >
8 ’ o
s 40 \ 50 400
=] =
k=] = Vo (vol.-max.)
S —— S NO
£ 30 — o 300 4
2 2
%) 3
= =
820 5 200 ~o (FLAT) T
2 2 £ " _
3 Vxo
1
0 100 -'/F------------------
0 0
0.0 0.2 04 0.6 0.8 1.0 1.2 1.4 0 2 4 6 8 10 12 14
Volume voltage Vol. (V) Supply voltage V¢ (V)
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AN7523 ICs for Audio Common Use

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

VNO —_— Rg VNO — Vol.
800 1200
Vee=8V
= 700 R =8Q a
B DIN audio filter 2 1000 —
7
.E Vsip=5V = //
> 600 Vol.=0V/1.25V > /
] E] i’
800
S 500 e Vo (FLAT)  / Vee=8V
> > / _
/ R =8Q
E" 400 Vo (vol.-max.)— 50 600 va R,=10kQ
:O . = 7 DIN audio filter
g - g Verg =5V
o 300 —— o /
2 £ 400
g Vo (FLAT) g /
5 200 } = / ——
2 aiEEE EEEEEE cELEEEE EEEE 2 / — Vo
= =
C 100 — } & - //
0 PINITTT EEINETTTY RN R 0
10 100 1000 10000 100000 0 02 04 06 08 1 12 14
Input impedance R, (Q) Volume voltage Vol. (V)
Icq— Vst Att— Ve
80 100
Vee=8V
2 R =80Q
~ R, = 10kQ
5 Vol.=0V %
= 60 =
o Z |
— = 80 At
2 50 <
£ §
= Bt
o 4 . S 7
5 < § Po=0.5W
530 y < f=1KkHz
= //— g 60 R =8Q
2 2 = 400 Hz HPF
g = 30 kHz LPF
o 50 R,=10kQ
10 — Vsrp=5V
Vol.=0V
0 40
0.0 0.5 1.0 1.5 2.0 2.5 3.0 0 2 4 6 3 10 12 14
Standby voltage Vgpg (V) Supply voltage Ve (V)
Att— Vi Att—f
100 100
95
90
~ ~ 9
a Att g
= % RV RN - 8
2 / 2 7
30 Att N,
.,‘:2 / \ E \.—.
g 7 g 75
5 Vee=8V §
§ f=1kHz f 70 Vees8V
g 60 R =80Q g Po=05W
3 / 400 Hz HPF 5 65 R =80
S 30 kHz LPF Q -
- R, = 10kQ Z 6 YooY
50 e Vse=5V
Vsp=5V Vol.=0V
Vol.=0V 35
40 R R R 50
1 10 100 1000 10 100 1000 10000 100000
Input voltage Vyy (mV[rms]) Frequency f (Hz)
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ICs for Audio Common Use AN7523

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

Att— Vol. THD — Vol.
0 10
0 Vee=8V 400 Hz HPF
= - Po=0.5W 30kHz LPF
. ) r f=1kHz R,=10kQ
g / A - R.=8Q  Vgp=5V
=~ N Al E
b= 30 = 1
5 £ i \
3 40 =
= 5 N
15 50 3
2 Vee=8V £ THD
2 o Po=05W g 01
E f=1kHz = O F L
S R =8Q = F
> 0 400 Hz HPF = s
30 kHz LPF e -
80 R, = 10kQ
Verp=5V
90 X
00 02 04 06 08 10 12 1.4 00 T 02 04 06 08 10 12 14
Volume voltage Vol. (V) Volume voltage Vol. (V)

e Example of PCB pattern

$ % # $ 41? GND (input)

Mute/Volume
VIN (Ch 1)
Standby

B Application Circuit Example

23 ]
3 |+ 8 Q = 9 X g
e T Outl S =3 gle
<t o
TiT ! T
Vee Standby Vi Volume
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