Audio ICs

ALS headphone driver
BA3570F/BA3570FS

The BA3570F and BA3570FS are stereo headphone amplifiers with ALS (Auto Loudness System) which have been

designed for use as headphone drivers in audio equipment.

@Applications
Stereo headphones

@Fcatures
1) The use of ALS (Auto Loudness System) makes it 2) Built-in power mute circuit.
possible to obtain a dynamic sound regardless of 3) Built-in bypass circuit.

the volume level.
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@Pin description (pin numbers are for 22-pin BA3570F)

Pin No. Pin name Function
1 GND Pre-ground
2 LPIN Positive input of bass amp
3 IN2 Input 2
4 HP2 Treble input 2
5 LP NF Negative input of bass amp
6 LP OUT Bass amp output
7 ALS SW ALS ON/OFF switch pin
8 ALS SW Pin for setting value for ALS ON/OFF
9 ALS = Pin for setting value for ALS
10 ouT2 Output 2
1 POWER GND | Substrate ground
12 Veel Supply voltage 1
13 OouT1 Output 1
14 Vec2 Supply voltage 2
15 MUTE SW Mute ON/OFF switch pin
16 MUTE SW = | Pin for setting value for mute ON/OFF
17 RF2 Ripple filter 2
18 RF1 Ripple filter 1
19 HP1 Treble input 1
20 IN1 Input 1
21 BIAS IN Bias amp input
22 BIAS OUT Bias amp output

@Absolute maximum ratings (Ta = 25C)

Parameter Symbol Limits Unit
Supply voltage Vee 9.0 v
Power BA3570F Pd 550* W
dissipation BA3570FS 800*
Operating temperature Topr —25~75 T
Storage temperature Tstg —55~125 c

When mounted on 70 x 70 x 1.6 mm glass epoxy board.

* When used above Ta = 25°C, the BA3570F value decreases 5.5 mW per degree and the
BA3570FS value decreases 8.0 mW per degres.

@Recommended operating conditions (Ta = 25C)

Parmeter Symbol Range Unit
Supply voltage Vce 2.0~7.2 \
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@Electrical characteristics (unless otherwise indicated, Ta = 25C, Voc = 3.0V, RL = 16Q, f = 1kHz, and the

Measurement circuit is as shown in Fig. 1)

BA3570F/BA3570FS

Parameter Symbol Min. Typ. Max. Unit Conditions
Quiescent circuit current la - 9 18 mA ViN=0Vrms
Voitage gain Gv 13.5 15 16.5 dB
Rated output power Pour 20 30 — mW | THD=10%
Total harmonic distortion THD — 0.15 1.0 % Vo=—16dBm
Channel balance cB —1.5 0 1.5 dB Vo=—16dBm
Output noise voltage 1 Vo1 - —92 —88 dBm IHF—A. ALS=0FF
Output noise voltage 2 Vno2 - —88 —84 dBm IHF—A. ALS=O0ON
Input resistance Rin 10.8 13.5 16.2 kQ 3. 22Pin
Ripple rejection 1 RR1 29.5 141 - dB trRr=100Hz. Vrr=—30dBm, ALS=0ON
Ripple rejection 2 RR2 32 44 — dB frr=100Hz. Vrr=—30dBm. ALS=OFF
Boost 1 BB1 11 14 17 dB f=100Hz. Vin=—42dBm
Boost 2 BB2 6.5 9.5 12.5 dB f=100Hz. Vin=—32dBm
Boost 3 BB3 -3 0 3 dB | f=100Hz. Vin=—22dBm
Channel separation CSs 52 62 — dB ALS=OFF. f=1kHz
Signal leak SL - —67 —62 dBm Rg=0. Vin=0dBm 3. 22Pin
Mute level ML — —85 -—79 dBm 16Pin=Vcc. Vin=-20dBm 3. 22Pin
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GND

@Measurement circuit
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Resistors ;0 (H1%)
Capacitors JF (E1%)
Capagcitors (electrolytic) ; F (£5%)

@Explanation of ALS operation and external connections (pin numbers are for 22-pin BA3570F)

1. ALSON
When ALS is on, the signal circuit (including external connections) is as shown in Fig. 2.
HPF

-

Ré C10 2200p

(19) MUTE Sw AmpE

ouT2

C15220 ¢

o i o ; o
R14 5 - l
R16 I

15

)

SR‘
100k | AMPA
ATTI Amp B LPF2 AmpC
LPF 1 ¥ R10
o [T > o >
0.1 ,.% mz
R3 EVR [2}-]
2100k 0.1 ,%
INY ALS E\',R ouT2
control i sy i TUTYTLO L C9220 4
%k@— ------------- >
o)
Fig. 2 Signal circuit when ALS is on 1
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1-1. Bass signal transmission and gain vs. frequency
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1-2. Treble signal transmission and gain vs.
frequency
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Fig. 4 Total frequency characteristics of FREQ (Hz)
bass signals
Fig. 5 Total frequency characteristics of
treble signals
The gain and cutoff frequency of each block is as fol- Mute switch gain . Gv ey =0 (dB)
t);v;: ff f ! (Hz)  AmpE gai &v © =20og LT (g
cutoff frequency :fou= ————— (Hz m ain I Gv (& =20log dB) +—15dB
u ANy~ e = - (Ra//Ra) - Ca pEg
Amp A gain :Gvw =0 (dB) In this case, Rs = R+ = 2 * Ri2 (= 100k Q) and Cs = C12
EVR (= 0.1 4 F), therefore fou1 = fer2 (= 32Hz), and the fre-
ATT attenuation : Gv um =20log————— (dB) quency characteristic is bass boost (-12 dB/OCT) as
El‘i’;‘f R shown in Fig. 4. Also, Ris = 2 + Ru, therefore Gvio = 6
Amp B gain :Gv ® =20log——— (dB) (dB) and the EVR MAX total gain Giwax when signals
R are input from both channels is
Amp B cutoff * fos= — (Hz) GLMAX=Gv w +Gv ® +Gv © +Gv
frequency 27 R+ Cn +Gv mure) +Gv ®
1 =Gv ® +6+15 (dB)
LPF2 cutoff frequency : fce= S R. G (Hz) The gain and cutoff frequency of each block is as fol-
n 12 12 IOWS .
Amp C gain P Gv @ =0 (dB)
HPF cutoff - 1
. . R o= H
Amp D gain : Gv @ =20log —— (dB) frequency 1 RPN {Rs+Rs) * Cio (H2)
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Rs+Rs

foro=
ore 2 + (ReRe+RsR1o+ReRro) -Cro (HZ)

HPF cutoff
frequency 2

Amp D gain :Gv o =20log
Furthermore, as R+ = 2Ris,
Gvio = +9.5 (dB)

The total gain G for the frequency band f<fc: is

Ris
Ris+Ria (@B)

Rs
Gm=20log———— +9.5+15 (dB)
" 9 Re+Re
and the total gain Gr for the frequency band for<fis
Ro
Gre=20log————  +9.5+15 (dB)
0 e et o

1-3. Combined frequency characteristics

As shown in Fig. 6, the ALS characteristics can be ob-
tained from the bass characteristics (Fig. 4) and the
treble characteristics (Fig. 6).
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Fig. 6 ALS frequency characteristics
2. ALS OFF

The signal circuit when ALS is off is shown in Fig. 7.

N —{ATT2}-—{ampo}—{muTe]—Jampe]— out

ATT2 Amp D'

IN g7 MUTE sSwW : Amp E
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Fig. 7 Signal circuit when ALS is off

The gain and cutoff frequency of each block is as fol-
lows :
Ris

ATT2 attenuation : Gv wrr =201
v AT ong-f-Rm

(dB)

BA3570F/BA3570FS
Amp D’ gain :Gv o =20!ogR1;—+R20— (dB)

As Ri7 = Ris and Ris = Rz, the total gain Gvorr when
ALS s off is

Gv o =Gv am) +Gv o +Gv mume +Gv @ =15 (dB)
) 15

—6 +6
and it is flat as shown in Fig. 8.
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Fig. 8 Totai frequency characteristics
when ALS is off
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@Explanation of ALS operation and external connections

1-4. ALS system control circuit
The ALS system control circuit is shown in Fig. 9.

OUT1 — Mix

ouT2

OFF T N

Fig. 9 ALS system control circuits

* ALS mode switching table

@Mute amplifier (pin numbers are for 22-pin BA3507F)
The output muting can be switched on or off.

MUTE

‘Ig:\o— (@0 out

(13)

Fig. 10 Mute circuit

@Mute switching table
MUTE Pin @ voltage
ON Vee
OFF OPEN

ALS mode | Pin @ voltage
ALS ON OPEN
ALS OFF BIAS OUT

* ALS SW = external connection value : C13

By increasing the capacitance of C13, the switching
sound made when ALS is turned on or off can be re-
duced, however, the switching time will increase. Set
the value appropriately for the application.

« ALS = external connection value : C14

The ALC attack and recovery time for ALS is deter-
mined by C14 connected to the = pin (Pin 9).

O®MUTE SW T external connection value . C8

By increasing the capacitance of C8, the switching
sound made when the mute is turned on or off can be
reduced, however, the switching time wilt increase. Set
the value appropriately for the application.
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@Application example
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Fig. 11
@Electrical characteristic curves
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@Electrical characteristic curves
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FREQUENCY : f (Hz)

Fig.19 Output voltage vs. frequency
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Fig.20 Thermal reduction curve
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@External dimensions (Unit: mm)

BA3570F

13.6+0.2

.1

7.8+03
54102
|

O
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BA3570FS

78%03
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10.030.2

54102

1.

0.1

SSOP-A24

B 7328999 0019421 4T2 WM

556

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




