Audio ICs

Low power consumption headphone
driver for digital audio

BA3576FS

The BA3576FS is a headphone driver developed for use in 3.0V portable digital audio equipment.

@Applications
Portable CD and MD players.

@Features

1) Low power consumption (when Po = 0.5mW per
channel, the power supply current is 4.7mA, and the
+ B current is 6.8mA (Typ.)).

2) High S/ N ratio (96dB).

@Absolute maximum ratings (Ta = 25°C)

3) AVC circuit.
4) Beep output function
5) Mute circuit.

Parameter Symbol Limits Unit
Vee 4.5 \'"
Power supply voltage
PRY 9 +B 6.0 \'i
Power dissipation Pd 650*1 mw
Operating temperature Topr —15~+460 (&
Storage temperature Tsig —55~-+125 c
%1 Reduced by 6.5mW for each increase in Ta of 1°C over 25°C.
@Recommended operating conditions (Ta = 25°C)
Parameter Symbol Min. Typ. Max. Unit
Power supply voltage Voo 2.6 3.0 3.6 v
+B 1.5 2.4 5.0 \'4
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@Block diagram
RF IN |1 zol AVC T
RF OUT |2 19| AVC IN
BIAS IN |3 1a| MIX OUT
BIAS OUT |4 17| Voo
IN1 |5 1s| +B
IN2 |e 15| OUTT
PWSTB |7 ; 14| GND
100k :
: ¥
PWSTB = |s : 13| ouT2
: 3.3k 10k
39k :
MUTE |9 MUTE | tereemeremereeees ATT 12| ATT
100k
39
MUTE = |1o BEEP 11| BEEP IN
100k
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BA3576FS

@CElectrical characteristics (unless otherwise noted, Ta = 25°C, Vcc = 3.0V, +B = 2.4V, f = 1kHz, RL = 16Q,
DIN AUDIO PWSTB = 3.0V, MUTE = 0V, ATT = OFF and AVC = OFF)

Parameter Symbol Min. Typ. Max. Unit Coniditions

Quiescent Vce current la1 — 4.5 8.0 mA | Vini2=0

Quiescent +B current loz - 34 6.8 mA | Vinz=0

Vce current during operation Iint - 4.7 8.2 mA | Po12=0.5mW

—+B operating current Inz — 6.8 10.2 mA | Po12=0.5mW

—+B leak current Als — — 5.0 pA | +Binput current when Vec=0V

Voltage gain 1 Gt 9.0 115 145 dB -

Voltage gain 2 Gvz 1.5 4.0 7.0 dB |ATTON

Total harmonic distortion THD — 0.1 0.9 % | Vo=0.1Vrms

Rated output Po 15 25.6 — mW | THD=10%

Output noise voltage Vno — —99 —91 dBV |Rg=0, JIS A

Input resistance Rin 15.0 19.0 23.0 kQ -

Channel separation (013 63 73 — dB Rg=0, Vo=0.1Vrms, 1kHz BPF

Mute level ML - —105 —95 dBV | vn=—30dBV, MUTE ON, 1kHz BPF

AVC level Vave —43.5 |—40.5 —37 dBV | Vin=—30dBV, AVC=ON

Ripple rejection 1 RRi 608 | 678 | — dB V.J‘i E%Z%J?:Jp?i%ﬂﬁaa\?fc L?l?;'z BPF

Ripple rejection 2 RRz 665 | 745 | — B g Ega%r;“::p?ggztf_j‘_?;ﬂ;'z BPF
With Rg=0, fr=100Hz, and 100Hz BPF

Ripple rejection 3 RRs 87.0 | 440 - dB Y:A?!?igggge%pgleiteﬁ;gnvlgclc;=r:rluyand Voo
Vee=2.6V

BEEP pin input current Rep - 50 100 A | lnwhen Vii=Vcc

BEEP output voltage Vep 1.9 2.84 37 mVrms | Verin=3.0Vp.p, f=1kHz

PWSTB OFF pin voltage Vp - 1.0 1.5 \ V7 to make Vs = 0.5V

PWSTB OFF pin input current Ie - 50 100 pA | lzwhen Vr=Vcc

MUTE ON pin voltage Vm - 1.0 1.5 \ Ve to make Vio = 0.5V

MUTE ON pin input current Im — 50 100 uA | lo when Vo=Vcc

Voltage when ATT ON Va — 0.72 0.9 \Y Vi2when ATT ON

©Not designed for radiation resistance.
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BA3576FS

@Measurement circuit

C3A
IN]

Fig.1

Units:
Resistance 1 Q {(F1%)
Capacitance  (film) 1F (£1%)

Capacitance (electrolytic) : F (£5%)
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Audio ICs BA3576FS
Measurement conditions
Parameter Symbol |S1A|S5A |S5B | SBA |S6B|S7A | S9A|S9B 31; 3191’ 31: 31:\3 S1§ 311 31; 31:
Quiescent Vee current la1 1 2 1 2 1 1 1 1 1 1 1 1 1 2 1 1
Quiescent +B current la2 L I T O O I T e T (O A T - O T O R A
Vee current during operation It L I O O T O A T O T - S A A
=B current during operation line L S T S o S I 2 2 I T I A I
+B leak current Als L I O O I T S T A I T I A A
Voltage gain 1 Gt L I A I T T T (S A T I O I T A A
Voltage gain 2 Gvz L S T L O S A A - e A A I
Total harmonic distortion L1 S A e A O I T o A A A (2
Rated output Po L O T T o
Output noise voltage Vo - - T e e
Input resistance R L T - T O O O A I A
Channel separation cs L A~ T - A R T A A I A O R N T O T e
Mute level ML L O O T e - O O T I 2 O I T i S O
AVC level L O O T T A I A I B A N A
Ripple rejection 1 RRi L - - T 2 T 2 e 2 2 T I O -
Ripple rejection 2 2T R O O I 2 T T I - AR S
Ripple rejection 3 RRs |2 | 4[4 | b 4 pd iy pd 2 d 1]
BEEP pin input current Ree L O T O S A O O -2 I A A O #
BEEP output voltage Ver L I O O I T - 2 O A O - A A T et
PWSTB OFF pin voltage Vs [ |4 [ b2l bl
PWSTB OFF pin input current Is L S T O S A A 2 I T A I
MUTE ON pin voltage Vm L T T - - A I O I T I A I
MUTE ON pin input current Im L I O e - I O A S O A I A A O I T e
Voltage when ATT ON Va A
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@Application example

PWSTB
[Hi : PWSTB OFF]

Tu
MUTE
[Hi : MUTE ON]
H
~ [}
Tu

Fig.2

¥
220 Rw=16

¥
220 Rw=16

ATT
[Hi or Open : 0 dB
Low : —7.5dB]

100k

¥

1u
[——O BEEP IN

Units:
Resistance 1 Q (£5%)
Capacitance (film} iF (£10%)

Capacitance (electrolytic) : F (£20%)
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@Operation notes

(1) By operating the BA3576FS according to the timing chart shown in Fig.3, it is possible to suppress generation of

“pop” noise in the headphone output.

+B (16pin)

Vee (17pin)

MUTE (9pin)

]
B
I

BEEP IN (11pin)}

OUT 1,2 (13, 15pin) —/I_<

_%

Fig.3

(2) TheBA3576FSripplefilter pins (1 and 2) and the bias amp pins (3 and 4) cannot be used as external power supplies

or reference voltages.

(3) The BEEP signal is only output when PWSTB (pin 7) and MUTE (pin 9) are high level. Also, input a rectangular
wave of between 500Hz and 5kHz and with an amplitude of Vcc (with respect to ground) to BEEP IN (pin 11).

@Electrical characteristics curves

12

100

|

Ta=25C Voo=3.0V 5.0 veo=s.0v
+B=2.4V +B=2.4V O] 48=2.4v
10 PWSTB=Hi(OFF) f=1kHz 20| Vm=1kHz
MUTE=OPEN (OFF) Both channel input R=16Q
I Ri=16Q 10 Ta=25C
8 ; 20| Ta=25C 05| D AUDIO =
=z lat (Vee) 2 BPF=400~30kHz o) —
£ | £ £ o2 AVC=OFF
6 = ATT=ON
.. . Ine (+B 0.1
M // M e (B .. AVC=OFF —
8 £z L 005 ATT=ON —
4 N 10
F/ ~_| laz (+B) B 002
[
2 —— li=e el 0.01
It (Vee AVC=0ON —
Ld c il AT-orT
0 1 2 3 4 5 6 7 8 9 002 005 0102 05 1 5 10 20 50 —70 —60 —50 —40 —30 —20 —10 O
POWER SUPPLY VOLTAGE : Vcc (V) OUTPUT POWER : Po (mW /ch) Vin (dBV)
Figd 3! —Voo Fig5 N —po Fig6 Vo—Vm
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@External dimensions (Units: mm)
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