ICs for Audio Common Use Panasonic

AN7522

Dual 3-W BTL audio power amplifier

H Overview Unit: mm
AN7522 is an audio power amplifier IC for the stereo 17208 o .
system. In the BTL (balanced transformerless) method, b [:': s
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AN7522 ICs for Audio Common Use

B Pin Descriptions

Pin No. Descriptions Pin No. Descriptions
1 Supply voltage 7 Ground (input)
2 Ch.1 + output 8 Ch.2 input
3 Ground (output ch.1) 9 Volume (max. volume if this pin is open.)
4 Ch.1 - output 10 Ch.2 — output
5 Standby (standby state if this pin is open.) 11 Ground (output ch.2)
6 Ch.1 input 12 Ch.2 + output

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage *? Vee 14 \Y%
Supply current Iec 2.0 A
Power dissipation ** Pp 1.92 w
Operating ambient temperature *! Topr —25 to +70 °C
Storage temperature *! Ty —55 to +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 3.5t013.5 \"

B Electrical Characteristics at Vcc =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 — 45 100 mA
Standby current It 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 Pp=05W,Vol.=125V — 0.10 0.5 %
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 =1 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
Channel balance 1 CB1 Pp=0.5W,Vol.=1.25V -1 0 1 dB
Channel balance 2 CB2 Po=0.5W, Vol.=0.6V -3 0 3 dB
Intermediate voltage gain Gvm Po=05W, Vol.=0.6 V 20.5 | 23.5 | 26.5 dB
Channel crosstalk CT Pp=0.5W,Vol.=1.25V 40 55 — dB

Note) *: In measuring, the filter for the range of 15 Hz to 30 kHz (12 dB/OCT) is used.
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ICs for Audio Common Use AN7522
B Terminal Equivalent Circuits
Pin No. Pin name Equivalent circuit Voltage
1 Ve — 50V
2 Ch.1 + output pin [\ )J Ve 215V
200 Q 500 @
112 Ve o—AN—
800 Q 20 kQ K
3 GND C ov
4 Ch.1 — output pin I\ J °Vee 215V
200 Q 500 @
112 Vee o—MW\— W
800 Q 20 kQ Ii
5 Standby pin 5V
VCC © L\ )J
To the
30 ke » /I_ _L shock sound
prevention
circuit
°© VRr
K élo kQ (=Veo)
200 Q _K
2kQ §50 kQ
Z12kQ | 12Vee
=3k % 10 kQ
N | To the constant
% 5kQ l/l I\I © current circuit
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AN7522 ICs for Audio Common Use

B Terminal Equivalent Circuits (continued)

Pin No. Pin name Equivalent circuit Voltage

6 Ch.1 input pin ————o Vggr (1.4V) 0OmV to 10 mV

Veeo
S0 pA} §3o 1@50 uA¢é 100 uALé
kQ
R

1

©—W

— |
—

%1 kQ %1 kQ?SOOQ
|
7 GND 7 oV

0mV to 10 mV

8 Ch.2 input pin — Vggp; (1.4V)

VCC e

S0 pA} §3o 1@50 uA¢é 100 uALé

1 kQ - D
—K

l %11@ %11@?5009

9 Volume pin Veeo . _

50 uA*

1kQ

@—’\/\/\/—H 12kQ
-
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ICs for Audio Common Use

AN7522
B Terminal Equivalent Circuits (continued)
Pin No. Pin name Equivalent circuit Voltage
10 | Ch.2 — output pin oV 215V
L\ /] cc
200 Q 500 @
12 Vee —MW\— W
800 Q 20 kQ K
11 GND : ov
12 | Ch.2 + output pin o Ve 215V
200 Q 500 @
112 Ve oWy
800 Q 20 kQ

.

IﬁT

B 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.

¢ 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 with the signal GND of the amplifier in the previous stage.
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AN7522 ICs for Audio Common Use

B Technical Data
e Pp— T, curves of HSIP012-P-0000A

PD - Ta
13 T
i Independent IC
12 - without a heat sink
5°C/W heat sink |
\

Ryj = 41.7°C/W

9 :\
: 1\

|
|
7 +10°C/W heat sink ;
1
|

| \
|
5 i
‘
|
4 120°C/W heat sink ; \
‘
3 i
|
|

Power dissipation Py, (mW)

0 25 50 70 75 100 125 150
. i Ambient temperature T, (°C
e Main characteristics P 2 (O
Po—Vec Icq s Iste— Vec
8 70 10.0
f=1kHz /
THD = 10% 4 190
" |ri=80 160 = 60
400 Hz HPF g / 180
6 | 30 kHz LPF / = <
> Both ch. input g 50 4 7.0 =
g R,=10kQ / i
2 50V = Ieq =
O Vers=5V / L/ E /] 160 &
= Vol.=1.25V / / g \ ~
g 4 = / 150 8
=3 E J ;5
=% 3 30 7 1 40 o
5 3 = R.=8Q . >
o, 4 - Both ch. i =)
£ 2 oth ch. input —g
8 Ch2(8Q)/ 15 20 R,=10kQ |30 §
2 /” % K Vers=0V/5V 2
"\ chl ch269) & Vol.=0V 20
| leniso) / 10 Isre
// 4 1.0
s ’
0 0 0.0
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Supply voltage Ve (V) Supply voltage V. (V)
Py, THD — Vy Pc, Icc—Po
10 £ - 5100 35 18
F Vee=8V  Bothch. input E
[ f=1kHz R,=10 kQ =
[ Ri=8Q  Ve=5V | § _— {16
400 Ho HPF Vol.=125V //__— S 3.0 [Pc®D
30 kHz LPF 4/ < N 114
1E ¢ 3 10 ’ ~
o g ( / E @ g 25 / <
S r 1 b = (8] 112 ~
= I THD I i = A TIec 8 Q) : g
5 © £
a L (ch.1, 100 kHz) A THD g 2 £ 20 i =
n < 1 | (ch.2, 100 kHz) = 2 P. (16 Q) / 0 =
E O AN pp— {41 3z g ] £
2 g £. N1 E IS 2 15 ™ 108 3
g B S,y HD ch, [0KHY) ] g S / | _A"Vee=8V  Bothch. input =
= A tHD (€t 10 ki £ 5 /| f=1KkHz R=10kQ {06 &
& "IN 7] |THD (ch.1, 10 kHz) o1 2 2 10 R=8Q,16Q Vgu=5V a
~=-2/ ERs = £ l‘ (16Q) 400HZHPF  Vol.=125V {04
THD THD (ch.2, | kHz) J £ cc 30 kHz LPF
chl,1kHz T 1 = )
4\ ] 031/ 02
4 Py (ch.2) ]
0.001 L L g o 0.0 0.0
1 10 100 1000 0.0 1.0 2.0 3.0 4.0 5.0
Input voltage Viy (mV[rms]) Output power (1-ch) Py (W)
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ICs for Audio Common Use

AN7522

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

Gy,Pog—f THD —f
35 2.0 10
o Vee=8V  Both ch. input
34 Gy (ch.1) 1.8 5 Po=05W R,=10kQ
" s i R.=8Q  Vgy=5V
33 SULE L R et == L6 - i 400 Hz HPF Vol. =125V
_ . Gy (ch.2) \ _ g \ 30 ko LPF /
g8 R - Eo1E
Gy(ch.1) ° = F
> 31 12 S F
© 7| === NM\ ‘t %. L
— -
£ 30 M J1o 2 Z -
Y Gy(ch.2), 15 3
o 2 Q B
S 2 08 3 E Ch2 /
B Vee=8V  Both ch. input £ E 0l ;
S f=1kHz R,=10kQ |06 & 5 g N
Ri=8Q  Vgp=5V = N ZChl
27 400 Hz HPF Vol.=1.25V | 04 E - -
30 kHz LPF =
26 0.2 3
25 el ol il g 0.01 ool el
10 100 1000 10 000 100000 10 100 1000 10000 100000
Frequency f (Hz) Frequency f (Hz)
Gy, THD — V¢ RR— V¢
35 1.0 80 ‘
34 Gy (ch.1y 0.9 o -\ Chl.Ch2
Iy § \\4
33 = == 08— ~
- m
N e \G—l (ch.2) ) S 60
Y it 07 & - R.=8Q  Vol.=0V/1.25V
2 Po=05W - o | 30KkHZzLPF Vi = 0.5 V[rms]
g f=1kHz | g6 S o 00 R=10kQ  fups= 120 Hz
R =8Q 5 E Vs =5V
g w0 & g e
e 3 z =
= Ch.2 (vol.-max.
& 29 Both ch. input| 0.4 E 5 ( ) — P
s S 5y 30 Y ==
5 E [=1 L=="
S 28 03 &5 2 -7
Vol.= 125V e & 20 <17
27 ' THD (ch.1) 02 £ & .
. = 10 |—Ch.1 (vol.-max.)
26 THD (ch.2) S Sy myngeye pepupeys IV ‘
25 0.0 0
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Supply voltage V. (V) Spply voltage Ve (V)
RR — VgippLe RR — frippLE
80 80
Ch.1,Ch2
70 y 70
) 2 ~
S 60 S 60
Vee=8V  Vgp=5V
) RL=8Q  Vol.=0V/I25V )
s 0 30 kHz LPF  Vgpprg = 0.5 V[rms] s 0
Z R,=10kQ frppp= 120 Hz =
- - ~
= 40 = 40 *
.g Ch.2 (vol.-max.) .g \~\ Ch.2 (vol.-max.)
3 5 1= == .
R R Ch.1 (vol.-ms --/
) Ch.1 (vol.-max.) ) -1 (vol.-max.)
£ 2 £ 2
~ ~ Vee=8V  Vgp=5V
10 10 R.=8Q  Vol.=0V/1.25V
R,=10kQ Vyypprg=0.5 V[rms]
0 L L i 0 L ol
10 100 1000 10000 10 100 1000 10000
Power supply ripple voltage Vypp g (mV[rms]) Power supply ripple frequency fyppp (Hz)
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AN7522 ICs for Audio Common Use

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

RR — Vol. CT— Vee
80 90
Vee=8V  Vgp=5V
R=8Q  Vgppe=0.5 V[rms] %0
70 30 kHz LPF fyppr = 120 Hz
2 N\ R, = 10kQ Ch.1
2 o 70 = X
~ . . il PR —
& = Ch2 /= S=r=mala.
60 —5
& 50 g !
2
s 5 50
£ 40 o
g s 40
3 ~- — 2 Po=05W
g 0 g 0 f=1kHz
2 O R.=8Q
& 20 400 Hz HPF
& 20 30 kHz LPF
) R,=10kQ
0 10 V=5V
Vol.=125V
0 0 |
0.0 0.5 1.0 1.5 0 2 4 6 8 10 12 14
Volume voltage Vol. (V) Supply voltage VCC V)
CT— Viy CT—f
90 90
80 Ch.l 80
%
) e 70
~ _‘_————— C%hz ~
m 60 m 60
= =2
= =
5 50 5 5o =
] ] L-~
T 40 =40 Ch2\
% Vee=8V Z Vee=8V
< 30 f=1kHz ] 30 Po=0.5W
© R.=8Q O R.=8Q
400 Hz HPF R,=10kQ
20 30 kHz LPF 20 Vors =5V
R, =10kQ Vol.=1.25V
10 Verp=5V 10
Vol.=125V
0 L L 0 T BT T BT
10 100 1000 10 100 1000 10000 100000
Input voltage Vi (mV[rms]) Frequency f (Hz)
VNO - VCC VNO - Rg
800 R 50 800 R
R, = 10kQ R.=8Q
~ 700 Din audio filter ~ 700 Din audio filter
E Vsp=5V g Vsi=5V
k= Vol.=0V/1.25V g Vol.=0V/1.25V
S 600 S 600
3, 3,
S =
S 500 S 500
> >
EA) 400 50 400 Ch.1 (vol.-max.)—j
= Ch.2 (vol.-max.) = ;
= >
9 300 9
3 . ks
g - 4= 2
g 20 \ Ch.1 (FLAT) g
= Ch.1,Ch2 Ch.2 (FLAT) s
© 100 5 ©
0 0 ETETTY BRI B SR AT BT
0 2 4 6 8 10 12 14 10 100 1000 10000 100000

Supply voltage V- (V) Input impedance R, (L)
pply g cc g
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ICs for Audio Common Use

AN7522

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

VNO — Vol.
1200
- L
= 1000
g Ch.2 (FLAT) ~
= \ /7T\ch.1 (FLAT)
= 0/
80 4
z Vee=8V
'/ cc
> ,/ R =8Q
& 600 i R,=10kQ
2 4 Din audio filter
g Verp=5V
2 /
Z 400
=}
=
é _/ /‘
3 200 Ch.1,Ch2
o
0
00 02 04 06 08 10 12 14
Volume voltage Vol. (V)
100
90
g
g % Ch.1,Ch2 /
g /
2
% 70
8 Po=05W
s f=1KkHz
g o0 R .=8Q
2 400 Hz HPF
> 30 kHz LPF
50 R,=10kQ
V=5V
Vol.=0V
40 w
0 2 4 6 8 10 12 14
Supply voltage Ve (V)
Att—f
100
95
~ 9%
/M
2
=~ 85
< Ch.1,Ch.2 \\
80
g N—
S 75
=
2
s 70 Vee=8V
g Po=0.5W
2 R =8Q
2w R, =10kQ
Vstp=5V
Vol. =
s ol.=0V
50 el
10 100 1000 10000 100000

Frequency f (Hz)

Volume attenuation Att (dB) Quiescent circuit current I (A)

Volume attenuation Att (dB)

Icq— Vsts
0.10 V=SV
R.=8Q
0.09 R, = 10kQ
0.08 Vol.=0V
0.07
0.06
Ico
0.05 \
0.04
0.03
0.02
0.01 /
0.00
0 1 2 3 4 5
Standby voltage Vg (V)
100
90
Ch.1 /' \
80 s
v
4
“% Ch2 \_
70
Vee=8V
f=1kHz
60 R.=8Q
Al 400 Hz HPF
v’ 30 kHz LPF
50 R, =10kQ
Vsrp=5V
Vol.=0V
40 L
1 10 100 1000
Input voltage Vyy (mV[rms])
Att— Vol.
0
10
20
/ \.Ch.1, Ch.2
30 /
40 /
50
Vee=8V
Po=0.5W
60 f=1kHz
R.=8Q
70 400 Hz HPF
30 kHz LPF
80 R, = 10kQ
Vsis=5V
90 ;
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

Volume voltage Vol. (V)
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AN7522 ICs for Audio Common Use

B Technical Data (continued)
¢ Main characteristics (continued)
THD — Vol. Gy— Vi

Vee=8V 400 Hz HPF
Po=05W 30kHzLPF
f=1kHz R,=10kQ
R.=8Q Vgp=5V

S
D ~
& 1 \ 3 Zcm, Ch2
5 f ) =
£ f \ S h
=z o £ 10
3 | /Ch- 1,Ch2 g Vee=8V  Both ch. input
3 g f=1kHz R,=10kQ
g 0.1 E] R.=8Q  Vgp=5V
g T F ~ >° 400 Hz HPF Vol.=1.25V
= N 30 kHz LPF
G C
5] L
H
001 1 Covvd v
700 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1 10 100 1000 10000
Volume voltage Vol. (V) Input voltage Vi (mV[rms])

e Example of PCB pattern

(CoND
(Ve )

Ch.1 out+

Chil oue $ ’% ,% $ % zﬁl% GND (input)

Ch.2 out+ Vix (ch.2)
Mute/Volume
Ch.2 out— VIN (ch.1)
Standby
B Application Circuit Example

\+ | \+ | | | I +/ I +/

o N

— N <t v O ~ [>e] [@) — —

s=3
H+
z
5
-
=
=
o 11
=3

H+

L0958 g g
470 uF g Out1 lOuF §§ = = Out 2
I — —

o
VCC Staﬂdb)’ VINl VIN2 Volume
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