Audio ICs

BA3574BFS

Low-current audio headphone driver

The BA3574BFS is a headphone driver with a fixed-gain bass boost circuit and 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 and MD players

@®Features

1)

2)

3)
4)

Low current consumption (when Vcc = 2.4V, the
quiescent current is 4.9mA).

Suitable for use in digital audio equipment (voltage
gain : Gv = 11.8dB, output noise voltage : Vno =
-102dBm typ.).

Bass boost circuit.

AVC (Auto Volume Control) circuit, for output limit-
ing.

5)
6)
7)
B8)
9)
10)

Standby switch.

Mute switch.

Ripple filter.

No output coupling capacitor required.
Beep circuit.

SSOP-A20 package.
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Audio ICs ' BA3574BFS

@Block diagram
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@Absolute maximum ratings (Ta = 25C)

Parameter Symbol Limits Unit
Supply voltage Voo 9.0 \4
Power dissipation Pd 600* mw
Operating temperature|  Topr —25~75 T
Storage temperature Tstg —55~125 | T

* Reduced by 6.0mW for each Increass in Ta of 1°C over 25°C.

" @Recommended operating conditions (Ta = 25C)

Parameter Symbol| Min. | Typ. | Max. | Unit

Supply voltage Vec 1.7 ~ 3.6 v

* When VCC Z 3.6V, do not exceed the maximum allowable output
power (see Fig. 5).
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\

BA3574BFS

@Electrical characteristics (Unless otherwise specified, Ta = 25'C, Vee = 2.4V, RL = 160, { = 1kHz, and BB = OFF)

Parameter Symbol Min. Typ. Max. Unit Conditions

Circuit current 1 lec1 — 0.2 3.0 LA Vin=0, RL.=0PEN, PWSW=0FF

Circuit current 2 lec2 - 31 4.7 mA, Vin=0, Ri=0PEN, MUTE=0N

Circuit current 3 lcc3 - 4.9 75 mA Vin=0, Ri=0PEN

Circuit current 4 lecd — 5.0 7.8 mA Vin=0, R.=CPEN, BB=0ON

Circuit current variation Alcc - 03 20 mA lecd (RL=16Q) —lcc4 (RL=OPEN)

Voltage gain Gy 9.8 11.8 138 dB

Rated oulput power 1 Pourl 19 40 - mw THD=10%

Rated output power 2 Pout2 8 15 - mw THD=10%, Vcc=1.8V

Total harmonic distortion THD — 0.1 0.5 % Vo=0.3Vims ‘

Qutput noise voltage 1 Vnol - —102 —97 dBm IHF—A, Ry;=0

Cutput noise voltage 2 Vo2 — —88 —84 dBm IHF—A, Ry,=0, BB=ON

Input resistance Rin 11.5 16.8 22.0 kQ

Ripple rejection 1 RR1 73 79 - dB fAr=100Hz, Van=—20dBM, R;=0

Ripple rejection 2 RR2 | s3 | 63 - d | FeZ oren=—20dBm. BB=ON

Ripple rejection 3 RR3 66 79 - g | [0 Ven=—20dBm. Veo=1.8Y

Ripple rejection 4 RR4 43 58 - dB Egjgﬁz'n‘:f_f;_mam' Veo=1.8V
~ Bass boost BB 45 7.0 9.5 dB f=100Hz, Vin=—30dBV

AVC level Vave —42.5 | —40.5 | —385 dBv Vin=—30dBV

Channel separation Ccs 24 44 — dB Vo=—10dBV

Mute level ML 80 90 - dB Vin=—20dBYV

Beep output vollage Veeer 1.1 3.0 58 MVime Veeee n=0dBV

Power ON voltage Vew on — 0.95 1.4 v

Power ON pin current lrw sw - 105 150 kA Vew sw=3.0V

Mute ON voltage Vuute on — 0.95 1.4 v

Mute ON pin current Imute - 105 150 HA Vimure=3.0V

© Not designed for radiation resistancs.

577

Bass boost systems

Audio accessory compongnts



Audio ICs BA3574BFS

®Measurement circuit
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Units:
Resistance (catbon):  © 0 (1%6)
Capacitance (film): CF (E1%)

Capacitance (electrolytic): F (£5%)

Fig. 1
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®Measurement circuit switch table

BA3574BFS

Parameter Symbol MUTEPwSw{ BB |AVC | AL [SW1|SW2 SW3|SW4 | SW5|SW6 . SW7 |5Swa
Cirguit current 1 lec1 OFF | OFF | OFF | OFF OPEN 2 2 2 1 2 1 1 1
Circuit current 2 lec2 ON|[ON| | } { i Vol 1 ) 4 | )
Circuit current 3 lec3 OFF| | | [ At i | | ! } i ! !
Circuit current 4 loc4 l I} |ON| | ! | ! ! ! } i | !
Circult current variation | alee | L | 4 [ b | b RE | b b b
Voltage gain Gv Vb Jorr) Lojen| 4 [ L 1 b bl e
Rated output power 1 Pour1 ! i | } ! T | | ! 1 | |
Rated output power 2 Pour2 | + ! ! ! i ! ! ! } } | i
Total harmonic distortion THD | t } } ! i | l | i i | |
Output noise voltage 1 Vo1 l + | | ! H | 2 ! 2 | | |
Output noise voltage 2 Vo2 l + |ON| | l + | | ! i | } |
Input resistance Rin } ¢ |OFF| | l 1 ! 1 2 1 2 i l
Ripple rejection 1 RR1 i { i | ! i | 2 1 2 1 2 |
Ripple rejection 2 RR2 } | JON| | ! i ! } ! i | | |
Ripple rejection 3 RRA3 4 L |OFF| | I i Lo { 1) } | }
Ripple rejection 4 RRe | b [ L JoN| b b bbb
Bass boost BB ! } i | l 4 1) 1 ! 1 i 1 }
AVC level Vave | | |OFF|ON | | 4 4 l | l | | !
Channel separation cs } ! I |OFF| | + i 12 | $ | i !
Mute Jevel ML ON | |} i ! | ¢ 1 1 i 1 Lo {
Beep oulput voltage Veger } { 1 i ! + 1 | } ] 1 1
Power ON voltage Vewon |OFF| | i | | 1 1 l i ! i 1) |
Power ON pin current Ipw sw ! l i | } i i l { ! i i }
Mute ON voltage Vmuteon | ON | | ) ! I l i ! } ! i 1 |
Mute ON pin current uTe ! ! ) } } l 1 i 4 I i 1 i
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@Application example 1

(headphone stereo with bass boost and output limiting)
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Fig. 2
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@®Application example 2

(headphone stereo with bass boost)
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@Application example 3

{headphone stereo)
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@Operation notes

1.

Application circuits

Provided the recommended circuit constants are
used, the application circuits should fungtion cor-
rectly. However, 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 characteristics of the circuit,
and allow sufficient margin to accommaodate varia-
tions between both ICs and external components.
In particular, the capacitors connected to the QUT
1, OUT 2, and VREF pins must have low imped-
ance at high frequency.

Wiring of PCB

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. ' ‘

Recommended power supply voltage range

The curves in Fig. 5 below show the maximum al-
lowable power output (Po ey /cH) plotted against
the supply voltage (Vcc) for different values of am-
bient temperature {Ta). When Voc 2 3.6V, operate
the IC in the region below the dotted line, and do
not exceed it.

If the maximum allowable power output for each
channel (Powaxy/cH) is exceed, the internal power
consumption will exceed the power dissipation ca-
pacity of the package, and destroy the IC.
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Fig. 5 Maximum allowable power
output per channel
{PO (MaxCH) V5.
supply voltage (Vcee).

BA3574BFS

4. Switching noise prevention

Operate the BA3574BFS according to the timing
diagram given in Fig. 6 below to prevent a “pop”
sound from being output to the headphones.

Balt -

GP:‘D:

R L
H_

Sl I g B T
-1 b1 1
Vec (20pin)

PWSW (12pin)

MUTE {11pin}
BEEP IN {19pin)
OUT1, 2 (2, 4pin)

B: BEEP amplifier operates
P: PWR amplifier operates

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. 6

BIAS OUT (pin 15)

The internal operating point voltage of the
BA3574BFS is supplied from BIAS QUT (pin 15).
The current capacity is limited, so do not use this
as the operating point for external circuits.
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Audio ICs BA3574BFS
@Electrical characteristics curves
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Fig. 10 AVC characteristics Fig. 11 Consumption current vs.
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@External dimensions (Unit: mm)
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Notes

The contents described in this catalogue are correct as of March 1997.

No unauthorized transmission or reproduction of this book, either in whole or in pan, is
permitted.

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. if, by ény chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the specifications for such devices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party’s intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability in the
event of any such infringement, or arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intellectual property rights or other propristary rights
owned or controlled by ROHM CO.,, LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

- It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material (or labor) as determined by foreign
exchange or foreign trade control laws.

- Please he sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




