Audio ICs

Low power consumption headphone
driver for digital audio

BA3577FS

The BA3577FS is a headphone driver developed for portable digital audio equipment that supports a voltage of 1.5V.

@Applications
Portable MD players and others

@Features

1) 1.5V supported.

2) Low current consumption
(AtPo=0.5mW / ch, Vccinflow current = 3.3mA, and
+ B inflow current = 6.8mA (Typ.)).

3) Output coupling capacitor of 100uF produces fc =
45Hz (R = 16Q).

@Absolute maximum ratings (Ta = 25°C)

4) Internal muting switch.
5) Internal ripple filter.
6) Internal BEEP circuit.

Parameter Symbol Limits Unit
Vee 4.0 vV
Power supply voltage
PPy 9 +B 9.0 \
Power dissipation Pd 600*! mw
Operating temperature Topr —15~+60 c
Storage temperature Tstg —55~+125 c
**1 Reduced by 6.5mW for each increase in Ta of 1°C over 25C.
@Recommended operating conditions (Ta = 25°C)
Parameter Symbol Min. Typ. Max. Unit
Power supply voltage Voo 22 2.8 3.6 v
+B 0.8 1.2 4.0 \'
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Audio ICs BA3577FS
@Block diagram
RF IN |1 R/F zol N.C.
RF OUT |2 19| N.C.
Vee
BIAS IN |3 L 1a| vee
+B
BIAS OUT | 4 > L 17 |+8
16k
IN1 |5 1e| NF1
3.3k 26k
IN2 |s 15| OUTH
20k
39k
PWSTB | 7 PWSTB e 14| GND
100k
PWSTB t | 8 13| ouT2
ZOKé
] 3.3k 26k
39k
MUTE |9 MUTE 12| NF2
16k
100k
39k
MUTE t |1o BEEP 11| BEEP IN
100k
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Audio ICs

@Pin descriptions

BA3577FS

Pin No. Pin name /0 Equivalent circuit Function
Vee %
1 RF IN | Vee i @ Ripple fitter amplifier input
75k
75k
30k
2 RF OUT (o} Ripple filter amplifier output
iSOk
3 BIAS IN | Bias amplifier input
2k
4 BIAS OUT (0] iZOOK Bias amplifier output
39k Power standby switch
7 PWSTB | 100 2k 2k High : Standby canceled
Low : Standby
|
2k ;
® Constant pin for
8 PWSTB t /0 i o 2k 200k power standby switching
¢é2|
39k Power muting switch
9 MUTE ] 100 2k 2k High : Muted
Low : Muting canceled
|
2k ]
[ Constant pin for
10 MUTE t /0 i é) 2k 200k power muting switching
&gzl
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Audio ICs BA3577FS

Pin No. Pin name /0 Equivalent circuit Function
5 IN1 |
16k Power amplifier input
6 IN2 |
3.3k | 26k ®
15 OuUT1 o}
- Power amplifier output
> ®
13 ouT2 o ®
20k
16 NF1 | Feedback pin in low-pass range
BIAS This corrects attenuation in the
ouT low pitch range caused by the
12 NF2 I output coupling capacitor.
11 BEEP IN | 39k BEEP amplifier input
100k 2k
14 GND | Ground

@
4
\

<

8

Battery power supply
17 +B | @ > +B (power supply for terminal
# stage of power amplifier)
@ 1 SUB
18 Vee | Booster power supply
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Audio ICs BA3577FS

@Electrical characteristics (unless otherwise noted, Ta = 25°C, Vcc = 2.8V, +B = 1.2V, PWSTB = 2.8V, MUTE = 0V,
R. = 16Q, f = 1kHz, DIN AUDIO)

Parameter Symbol Min. Typ. Max. Unit Coniditions
Ve quiescent current lo1 — 3.2 5.0 mA | Vinie2=0
—+B quiescent current loz - 3.3 6.4 mA | Vinz=0
Vcc operating current Iint — 3.3 5.2 mA | Po12=0.5mW
—+B operating current Inz - 6.8 9.8 mA | Po12=0.5mW
—+B leak current Al+s — 0 3.0 pA | +Binput current when Vec=0V
Voltage gain Gv 9.6 11.6 13.9 dB —
Frequency characteristic 1 AGv1 1.1 3.3 5.5 dB | Gv (1kHz) —Gv (50Hz)
Frequency characteristic 2 AGv2 0 0.5 3.0 dB | Gv (1kHz) —Gv (20kHz), 80kHz LPF
Total harmonic distortion THD — 0.1 0.5 % |Vo=0.1Vrms
Rated output Po 5.6 10.0 - mW | THD=10%
Output noise voltage Vo - —98 —92 dBm |Rg=0, IHFA
Input resistance Rin 15 20.7 25 kQ —
Channel separation Cs 60 77 - dB |Rg=0, Vo=0.2Vrms, 1kHz BPF
Muting level ML - —98 —92 dBm |Vin=—30dBV, Ves=2.8V, 1kHz BPF
Ripple rejection 1 RR: 62 72 — dB \F}F?:&Z&E;Ogy;i’ » g?l'l;zt S
Ripple rejection 2 RR2 63 73 - dB 53:0_-25;;1103":;;9; gﬂ'l')',ztf_P,_FB
BEEP IN pin inflow current lsp — 50 100 #A |11 when Vii=Vce
BEEP output voltage Vep 2.6 6.0 10.0 mVer |Vern=28Veer [ | | , f=1kHz
PWSTB OFF pin voltage Vs - 0.95 1.4 \' V7 when Ve = 0.5V
PWSTB OFF pin inflow current Is — 52 100 #A | l7 when V7=Vcc
MUTE ON pin voltage VM — 0.95 1.4 \' Ve when Vio = 0.5V
MUTE ON pin inflow current Im — 52 100 #A | lo when Ve=Vcc

©ONot designed for radiation resistance.

822 nRaHm



Audio ICs

BA3577FS

@Measurement circuit

20k§
3.3k

= oA 39k
@—‘(fgs_%o—ﬁ MUTE
o ir e
E9A Cioay il
TN+ =
©

Fig.1

Units
Resistance 1Q (E1%)
Capacitance (film) F {(*1%)

Capacitance (electrolytic) : F (£5%)
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Audio ICs BA3577FS
Measurement conditions
Parameter Symbol | S5A | S5B | S6A | S6B | S7A | S9A | S9B |S11A|S11B|S17A|S17B|S18A|S18B

Vee quiescent current lo1 1 1 1 1 1 1 1 1 1 1 1 2 1
=B quiescent current loz i’ | ! i ! ! i } L] 2 i 1 !
Vee operating current Ine } ! { } i 1 ) } ! 1 } 2 1
=B operating current Iz } i { 1) i 1 1) } i 2 1) 1 1
+B leak current Al+s ! ol | Lol | L | 2 bl {
Voltage gain Gv 1) i } 1) i | 1) 1) 1 1 1) i |
Voltage gain deviation 1 AGwi 1) i } 1) i ! 1) 1) | i i | |
Voltage gain deviation 2 AGvz ! ! } ! ! ! ! ! ! } ! ! !
Total harmonic distortion THD ! ! } ! ! l ! ! ! } ! ! l
Rated output Po } ) ! 1 } ) 1 } ! } 1) } 1
Output noise voltage Vno 2 1] 2 1) i ! 1) 1) i i 1 i |
Input resistance R 1 2 1 2 } ! 1) } i { 1) i !
Channel separation (013 172 1 [2/1] 1 i ! i i ! } ! ! !
Muting level ML 1 1 1 1) 1] 2 1) 1) i } 1) | |
Ripple rejection 1 RR: 2 V] 2 } ! 1 1) } ! ! ! ! 2
Ripple rejection 2 RR: ! } } ! i ! i ! } } 2 ! 1
BEEP IN pin inflow current lep 1 { } 1) i ! 1) 2 { i i | |
BEEP output voltage Vep i ! } i ! ! i i 2 } i i !
PWSTB OFF pin voltage Vs } i { | 2 ! 1) 1 i { 1) i 1
PWSTB OFF pin inflow current Is } ) i } 1 | ) ! ! i i ! 1
MUTE ON pin voltage Vm i ! ! i 1] 2 2 i ! ! i i {

1 { i i L] 2 1 1 { i i | |

MUTE ON pin inflow current
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Audio ICs BA3577FS

@Circuit operation
(1) TheBA3577FS operates at the timing chart shown below, which prevents popping noises in the headphone output.

+B (17pin)

Vee (18pin)

_
4 !

BEEP IN (11pin)

OUT 1,2 (13, 15pin)

Reference values t1=500ms
2= 50ms

(2) Theripplefilters (pins 1 and 2) and bias amplifiers (pins 3 and 4) of the BA3577FS cannot be used as external power
supplies or reference voltages.

(3) The BA3577FS outputs a BEEP signal only when the PWSTB pin (pin 7) and the MUTE pin (pin 9) are HIGH. Also,
input a rectangular waveform of 500Hz to 5kHz with an amplitude from the GND to Vcc to the BEEP IN pin (pin 11).
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Audio ICs BA3577FS

@Application example

CiA
TR . T )
22u
C2A
3 il [2] 5]
1pu
C3A ‘L|°_° Ci8A
3 —13] 16} AH—*
DC/DC
C4A  R4A 18 ci7A
§_| |—W‘ﬂ—E T [17] N Kk
17 +H S
1 100 1
C5A — 16k —_ 12V
10u 15] 16
IN1 O—H—'\va—<+ 10k RSA 3.3k 26k C16A
IN2 - REA 0.1 Ci5A
ceA T 10k e 15)
104 b 1 *,
100 Rw=16
20k
39k -
PWSTB 7 PWSTB = 17
[Hi : PWSTB OFF] -
100k
C8A | C13A
NI N |?
3 N 18] T
1y 20k§ 1004 Ru=16
a0k 3.3k 26k 01 x
mute O——— 9] MUTE 12
[Hi : MUTE ON] 16k
100k
. C‘I:A 39k
3 = [i9 [il—— O BEEPIN
Tu
A

Units:
Resistance 1Q (£ 5%)
Capacitance (film) :F (£10%)
Capacitance (electrolytic) : F (:20%)
Fig.2
@CElectrical characteristic curves
=230
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. |R=1802 E £ |vec=28v Vee=2.8Y
<< | +B=12v ~ | +B=12V — +B=1.2V
EE | pwsTB=Hi =1kHz 2 RL=160Q
8| MUTE=Low R=160 / S f=1kHz
o) BPF=400~30kHz Ine (+B) (= BPF=400~30kHz
(5
>+ ~ 01
e - o
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x 3 s}
© 0 / 5 o
6o 1 2 3 4 5 6 7 [S 2 4 6 8 10 12 —70 —60 —50 —40 —30 —20 —10 0
POWER SUPPLY VOLTAGE : Vee (V) OUTPUT POWER : Pour {mW /ch) INPUT VOLTAGE : Vi (dBv)
Fig.3 Quiescent current vs. power Fig.4 Current consumption vs. output power Fig.5 Output voltage vs. input voltage

supply voltage

826 nRaHm




Audio ICs BA3577FS

@External dimensions (Units: mm)
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