Audio ICs

Low-current audio headphone driver
BA3575FS

The BA3575FS is a headphone driver with an AVC circuit that keeps the output below a fixed level. It features low current
consumption, and low output noise, and is ideal for use in portable digital audio equipment.

@Applications
Portable CD players

@Features

1) Low current consumption (when Vec = 2.4V, the 5) Internal standby switch.
quiescent current is 4.9mA). 6) Internal mute switch.

2) Suitable for use in digital audio equipment (voltage 7) Internal ripple filter.
gain: Gv = 11.8dB, output noise voltage: Vno = 8) No output coupling capacitor required.
—102dBm typ.). 9) Internal beep circuit.

3) ATT circuit (gain switch). 10) SSOP-A20 package.

4) AVC (Auto Volume Control) circuit, for output limiting.

@Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Limits Unit
Power supply voltage Vee 9.0 Vv
Power dissipation Pd 600*1 mv
Operating temperature Topr —25~+75 c
Storage temperature Tstg —55~+125 T

%1 Reduced by 6.0mW for each increase in Ta of 1°C over 25C.

@Recommended operating conditions (Ta = 25°C)

Parameter Symbol Min Max Unit

Power supply voltage*2 |  Vec 1.7 3.6 v

#2 When Vcc 2 3.6V, do not exceed the maximum allowable output power.
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Audio ICs BA3575FS
@Block diagram
39k MUTE
MUTE SW |11 10| MUTE =
100k 20k
100k
39k PWSW
PW SW |12 9| avc sw
100k
IN1 |13 ATT 8 | ATT sw
IN2 |14 AVC 7| Aavc -
BIAS OUT |15 6 | AVC IN
BIAS IN |1s El MIX OUT
3.5k 3.5k
RF OUT |17 4| OUT1
31k 9.9k
RF IN |18 R/F i 3| vref
9.9k 9.9k
27k
BEEP IN |19 BEEP D> 2 | outz
2k
34k 9.9
Vece
Vee |2o ,J,,—E GND
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Audio ICs

BA3575FS

@Pin descriptions

Pin No.| Pin name 1/0 DC \(lsl)tage Equivalent circuit Function
1 GND | 0 1 Ground (SUB pin)
1 A
SUB
Vece
Power amplifier output
2 ouT2 fo) 1.23 I(3T1e2F)> amplifier output
c
3.5k
4|<VC>C 3.5k Vic
T oo, ' @
3,08k
Ve —¢- 200
3 Vref (0] 1.23 \| { Center ampilifier output
9.9K
h ®
Power amplifier output
4 ouT1 fo) 1.23 I(Bieip; amplifier output
c
300 [
v
v
1687
5 MIX OUT O 1.23 Power amplifier MIX
output
Vee
19 | BEEP IN | 1.23 (19 o7k Beep amplifier input
2k o
\V4
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Audio ICs BA3575FS

DC voltage

) Equivalent circuit Function

Pin No.| Pin name /0

6 AVC IN | 1.23 AVC detector input

AVC ON/OFF switch

9 AVC SW [
(OPEN)

When
detecting
0.7

S,
2R
AVC detector output

Vee
7 AVC z | 1/0 £ %& o smoothing

Not
detecting
0

i
*
1<

o138

Va
(]
oY
/
onY

10k 50k
8 | ATTSW | | - @) - ?_I Gain switch
< 50k

—
Y
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Audio ICs BA3575FS
Pin No.| Pin name 1/0 De \(/3I)tage Equivalent circuit Function
MUTE ON RF_OUT
0.1 Voo RF$)UT
@ RE_OUT 1K |\
10 MUTE = | 170 Mute switch time constant
2K
MUTE OFF
0.7
Vee
80k
| Z80k
0 : i
1 MUTE SW | Mute ON/OFF switch
(OPEN) 3%
100k T2k 2k 2
77
75k
| 275k
12 PW Sw | N i a0k Power ON/OFF switch
(OPEN)
100k T2k 2k 2
777
v
13 IN1 | 1.23 f Preamplifier input (ch2)
@t 1K
i l 11.6k
30,1-
£8.4k
v
14 IN2 | 1.23 Preamplifier input (ch1)
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Audio ICs BA3575FS
Pin No.| Pin name 110 DC \(/\c;l)tage Equivalent circuit Function
Vee
Vee
300
2k
15 BIAS OUT o 1.23 Bias amplifier output
BIAS OUT
Vce
Voo
300
10k
16 BIAS IN | 1.23 A \I Bias amplifier input
W 9.8k
300
Vee
20k Vee
RF OUT % @
17 RF OUT (¢] 2.15 i Ripple filter amplifier
753 output
1k 1Kk £ 30k
A
Vce
@ 300 1k 1k Yoo
18 RF IN | 0.6 Ripple filter amplifier input
75k
isok
20 Vee | 2.4 @ i Vee Power supp|y input
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Audio ICs

BA3575FS

@Electrical characteristics(unless otherwis noted, Ta = 25°C, Vcc = 2.4V, RL = 16Q, f = 1kHz, DIN AUDIO,
PWSW = ON, MUTE = OFF, ATT = OFF, and AVC = OFF)

Parameter Symbol Min. Typ. Max. Unit Coniditions
Circuit current 1 leet — 0.2 3.0 HA XU;gWE;%‘;EN' PWSW=O0FF,
Circuit current 2 lec2 - 3.1 4.7 mA XU;SOWELOT:’%EEN! MUTE=ON,
Circuit current 3 lee3 - 4.9 7.5 mA | Vin=0, R.=OPEN, AVCSW=O0OPEN
Operating circuit current In - 17.0 26.0 mA | Pour=0.5mW, Ri=16Q
Voltage gain 1 Gv1 9.8 11.8 13.8 dB
Voltage gain 2 Gv2 2.3 4.3 6.3 dB |ATT=ON
Rated output power 1 Pout1 19 40 - mwW | THD=10%
Rated output power 2 Pout2 8 15 - mW | THD=10%, Vcc=1.8V
Total harmonic distortion THD - 0.1 05 % | Vo=0.3Vms
Output noise voltage Vno — —102 —97 dBm |IHF-A, Rg=0
Input resistance Rin 145 21.0 27.5 kQ
Ripple rejection 1 RR1 73 79 — dB | frRr=100Hz, Vre=—20dBm, Rg=0
Ripple rejection 2 RR2 66 79 — dB Eg:g)éo?_/';n=—20d8m, Vec=1.8V
AVC level Vave |—425 |—40.5 |—385 dBV | Vwn=—30dBV
Channel separation CS 24 44 - dB Vo=—10dBV
Mute level ML 80 90 — dB Vin=—20dBV
Beep output voltage Veeep 1.1 3.0 5.8 mVms | Veeer n=0dBV
Power ON voltage Vpwon - 0.95 14 \
Power ON pin current Ipw sw — 105 150 nA | VPwsw=3.0V
Mute ON voltage VMuTE oN - 0.95 14 \
Mute pin current ImuTe — 105 150 #A | VmuTE=3.0V
AVC OFF voltage VAavc oFF — 0.85 1.3 \
AVC pin current lavc orFF — 85 130 MA | Vae=3.0V

ONot desiged for radiation resistance.
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Audio ICs

BA3575FS

@Measurement circuit

VMUTE MUTE MUTE
—\H\—.—o SW4
3 Sw MUTE ¢ cs
39k MUTE — 1
< ON 1 10 I +H
orf® MUTE 100k 20k 1
IPWSW IAVC
VEWSW w PW 100k AVC
B s sw SW ore 5@
30k PWSW S oS vAVC
100k AVG o 017
VAVC
&
ATT H
| SW R31l‘ OFF
ATT 8 l W ON
| 100k ATT N
AVC = Cce
AVC 7 II +
33 u
AVC
IN
g | l
BIAS mx ST o1
IN ouT
c12
N II 16 5
104
RF
ouT
ci3 —
I 17
1p |
RF
IN
011 || 18 R/F
22
VBEEP IN BEEP
SW10 IN
3 C15 27k
o —1 19 BEEP
! 1 0.1 o
Vee Ve
20 T

+f§ sw1o/0—1
2
25, K (,9 GND
Ou VRR Voc
SW2 2

t Units
Fig1 Resistance 1Q (F1%)
Capacitance (film) F (E1%)

Capacitance (electrolytic): F (+5%)
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Audio ICs BA3575FS
@Measurement circuit switch table (Fig.1)
Parameter Symbol MUTE|PwSw|ATT |[AVC| R. [SW1|SW2|SW3|SW4 |SW5|SW6|SW7|SW8|SW9|SW10
Circuit current 1 lcci |OFF |OFF |OFF | ON [OPEN| 1 2 1 1 1 1 2 1 2 1
Circuit current 2 lee2 [ONJON| 4 [ b [ 4 b b bbb ]
Circuit current 3 lece3 [OFF| L | L b bbb b bbbl
Operating circuit current In } } I |OFF|16Q| | ! ! i } R I i
Voltage gain 1 Gv1 ! ! ! ! i b ! ! ! ! ! ! i !
Voltage gain 2 Gv2 L I O e e O 2 T T T A T R T I A A
Rated output power 1 Pourl | |} I |OFF| | } } ! ! i } } ! ! } }
Rated output power 2 Pour2 | | } ! ! } } ! ! } } ! ! | l i
Total harmonic distortion THD L O T I T e O O I T T I I A B A A
Output noise voltage Vno L I e O I 2 2 "R T O T A 4 V]2 }
Input resistance Rin i) ) } { ! } 1 ! 1) V2|1 2 |1 }
Ripple rejection 1 RR1 L T I O - O I I e - I O -
Ripple rejection 2 RR2 L I I O T O e e S O 2 20 I 2 A T 2
AVC level Vave i } { |ON| 1 ! ! ! } } 1 } 1 }
Channel separation cs L I I o e I A O O O e A 12 ! ? !
Mute level ML (ON| L | 4 | bbb bbbl L] 1] 2
Beep output voltage Veeer | } 1) ! i i ! | } 1) | 2 2|
Power ON voltage Vewon [OFF| 4 | 4 [ L | 4 bbb 421 4] P i
Power ON pin current L O O O T e I A I e A O N 1] 2 i
Mute ON voltage Vmuteon | ON | | { ! i i 1 } 2 1 ! i ! 1] 2
Mute pin current Imute } ) | } } { 1 } } { ! VoLod N
AVC OFF voltage Vavcorr |OFF| | ! ! } { I | 2 1 { P I !
AVC pin current laveorr | 4 | L | L L Vbbb b2 1] 2 !
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Audio ICs BA3575FS
@Application example
MUTE
MUTE SW MUTE =
{HI - MUTE ON) |— 39k MUTE ] +y C7 -
o L 10 H k
100k 20k 1u
100k AVC
PWSW ZVWV 00 SwW
(HI : PWSW ON) . 39k PWSW A?/C )
e 12 : |—0 Hi : OFF
I_ 100k m
b=
3.
| ATT 3
IN1 W W~
13 ATT S8 ¥ % T
o .
N Cs VR1 100k 52
2 +pq C6 =0
i 10k ) E e
C9 10k
IN1 = IN2 | avC T
1w VR2 AVC 7 H Rk
33u
BIAS AVC ToN T |
c1o outT IN : 1
- 15 b 5| —o i
1 | {OFF |
BIAS| MIX w
c11 IN ouT ca
H+ 16
10 u 0.1 u
RF 3.5k 3.5k
ciz ouT OUT1 —
v ‘] o
1 L c3 R2 RL=16
RE 3.1k 9.9k 0224 22
ci3 IN Vrer
18 R/F 3
T i
c2
22 4 I
9.9k 9.9k 1u
BEEP]
IN ouT2
seep, Y T i BEEP > 2 | A
IN N+ | 5
0.1pu c1 R1 RL=16
2k
3.1k 9.9k 022y 22
Voo Vee GND
= I F
[
24V
Fig.2 Note: AVC on/off control is also possible using switch A,
Units
Resistance 1Q (E 5%)
Capacitance (film) (F (£10%)
Capacitance (electrolytic): F (+20%)
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Audio ICs

BA3575FS

@Application notes
(1) “Pop”sound

By operating the BA3575FS according to the timing chart shown in Fig.3, it is possible to suppress generation of “pop”

noise in the headphone output.

Batt* —
Vee (20pi
cc (20pin) GND —
H =
PWSW (12pin) L —
H =
MUTE (11pin) L —
BEEP IN (19pin) I : : I I | I |
OUT1,2 (2,4pim) ! : Play signal : i Play signal 3 3
B P B : P LB
B: BEEP AMPLIFIER operating
P: PWR AMPLIFIER operating
PWSW MUTE PWR BEEP
(12pin) (11pin) AMP AMP
L L OFF OFF
L H OFF ON
H H OFF ON
H L ON OFF

Fig.3 Time chart

(2) Application circuits

Provided the recommended circuit constants are used,
the application circuits should function correctly. Howev-
er, we recommend that you confirm the characteristics of
the circuits in actual use. If you change the circuit
constants, check both the static and transient character-
istics of the circuit, and allow sufficient margin to accom-
modate variations between both ICs and external com-
ponents.

In particular, the capacitors connected to the OUT 1,
OUT 2, and Vrer pins must have low impedance at high
frequency, and have sufficient margin in their tempera-
ture characteristics.

Also, use an electrolytic or tantalum capacitor for the ca-
pacitor connected to the BIASOUT terminal.

(3) The PCB pattern for the external components
should be designed carefully to prevent oscillation and
degradation of the circuit characteristics. Keep the wiring
tracks as short as possible, and ensure that there is no
impedance between the common connections.

The ripple filter pins (1 and 2) and the bias amplifier pins
(3 and 4) cannot be used for external power supplies or
reference voltages.
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Audio ICs BA3575FS
(4) Recommended operating conditions
The curves in Fig.4 below show the maximum allowable
power output (Pomax)/ ch) plotted against the supply volt-
age (Vcc) for different values of ambient temperature
(Ta). When Ve = 3.6V, operate the IC in the region be-
low the dotted line, and do not exceed it.
If the maximum allowable power output for each channel
(Po axy/ch) is exceeded, the internal power consump-
tion will exceed the power dissipation capacity of the
package, and destroy the IC.
100
R.=16Q
% =1kHz
. Both channels,
80 25¢C operating
Y I LG L ATT OFF
g ’\, —\’ AVC OFF
g - —
~ 50 75C ,' Rated Output Power
3 ] (THD=10%)
= 40 T \
]
£ 80 H \
20
10 >~ T
5 ~
o 1 2 3 4 5 6 7 8 9
Vee (V)
Fig.4 Maximum allowable power output per channel
(Po (MAX.) / ch) vs. supply voltage (Vcc)
@Electrical characteristics curves
21
2 Ta=25¢C 2 Ta=25C 0 Ta=25C
Rg=0Q R.=16Q R=16Q
Vin=—30dBV Vin=—30dBV
] & f=1kHZ = Veo=2.4V
2 15 g 15 DIN AUDIO i'E, 15 DIN AUDIO
& © o ATT=OFF
w =z -4 1
[ Z ATT=OFF Z
C 10 & 10 & 10
. 4 8
=
3 & b
2 s —] 3 s 3 s ATT=ON
&) > > |t
/ ATT=ON — ﬂﬂ
0 0
0 1 2 3 4 0 1 2 3 10 100 1k 10k
POWER SUPPLY VOLTAGE : Ve (V) POWER SUPPLY VOLTAGE : Vec (V) FREQUENCY : F (H2)
Fig.5 Quiescent current vs. Fig.6 Voltage gain vs. power supply voltage Fig.7 Voltage gain vs. frequency

power supply voltage
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BA3575FS

Audio ICs
S 10 0
'2 H# Ta=25TC /
1f Vee=2.4V
E ] = 10r 160
> ¥y a f=1kHz AVC=OFF
& ooz | | 5 —20[DIN AUDID
E 1 { > ATT=OFF
g ~ W _ o[ MUTE-OFF
2 1kHz ’1 E /
—40
g ~ | tac2sC S AVC=0
g o1 R=16Q 5
2 Voo=2.4V T —50
< BPF 5
5 400~30kHz © _go
< ATT=OFF
5 AVC=OFF 7
P 50 —40 —s0 -—20 —10 0 —80—70 —60 —50 —40 —30 —20 —10 0
INPUT VOLTAGE : Vin (dBV) INPUT VOLTAGE : Vn (dBV)
Fig.8 Total harmonic distortion vs. Fig.9 Output voltage vs. input voltage
input voltage
@External dimensions (Units: mm)
8.7+0.2
20 1
RARRRARR
Y
el o
H H
2l o
IELILLEEE) S
1 10 +
= e
i, _s,
T Sos 0.36:£0.1 | 0.3Min.
-‘ 048

SSOP-A20

OUTPUT POWER : Po{ mW)

Ta=25'C
60 f=1kHz

R=16Q

P
50| 400~30kHz -

ATT-OFF /
10| AVC=OFF
20 / ~

/ THD=1%
20 /
/

10 7

0 1 2 3 4

POWER SUPPLY VOLTAGE : Voo (V)

Fig.10 Output voltage vs.
power supply voltage

883



