Standard ICs

Dual operational amplifier with switch,
for audio use (3 inputs X 1 output, X2)
BA3131FS

The BA3131FS contains two built-in circuits with operational amplifiers configured of three differential input circuits,
an output circuit, and a switch circuit. The three differential input circuits are separate, enabling independent set-
tings to be entered for the gain and frequency characteristics.

@®Applications
Car stereos, audic amplifiers and other electronic circuits

@Features
1) High gain and low distortion. (Gv = 110d8, THD = 3) Switching circuit can be directly coupled to micro-
0.0015% typ.) computer port.
2) Low noise. (Vv = 2 zVrms typ.) 4) Little switching noise.
5) Equipped with 1/2 Vcc output circuit for single
power supply
@Block diagram
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Standard ICs BA3131FS
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@Absolute maximum ratings (Ta = 25C) _r;u
Parameter Symbol Limits Unit E
Power supply voltage Veo 18.0 v @
Power dissipation Pd 750 mw
Operating temperature range Topr —40~85 c
Storage temperature range Tstg —b55~125 T
In-phase input voltage range Vi 0~Vce Y
Differential input voltage Vid Vee \4
Load current lomax, +50.0 mA

* Reduced by 7.5 mW for each increase In Ta of 1°C over 25°C .
(When the PCB is installed, {80mm x 50mm x 1.6t glass epoxy})

@®Recommended operating conditions (Ta = 25C)

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

Operating power supply voltage range| Vec | 6.0 | 8.0 | 16.0 | V |single power Source

@Eloctrical characteristics (unless otherwise noted, Ta = 25T, Vec = 8V) -

Operational amplifiers/ Comparators - Operational ampilifiers with output switch

Parameter Symbol | Min, | Typ. { Max. | Unit Conditions Me%s;:;?‘?ent .

Quiescent circuit current Iq 20 | 49 | 78 | mA | Vin=0, RL =c¢, SW pin open Fig.2
Input offset voltage Vio — | 05 | 50 [ mV | RES10kQ Fig.1
input offset current lio - 5 | 200 | nA Fig.1
Input bias current Ib — 50 | 500 | nA _ Fig.1

" High-amplitude voitage gain Avol 86 | 110 - dB | RL=2kQ Vo==%1.5V Fig.1
In-phase input voltage range | Miem 3 6 - v Fig.1
In-phase signal rejection ratio CMRAR | 60 72 - dB8 | RS=310kQ Fig.1
Power supply voltage rejection ratic | PSRR | 76 a0 e dB | RS=10kQ Fig.1

Von 3 6 - vV | ALZ10kQ Fig.3
Maximum output voltage / /
VoL 3 6 - A RLZ2kQ . Fig.4

Input conversion noise voltage vn - 20 | 40 [pVims| %2 Fig.7
Reference voltage change A Veer | — — | 10| mV | loref=X1mA —

*1 Because the initial stage consists of a PNP transistor, the direction of the input bias current is the direction of the tlow from the IC.

*2 Testod under the following conditions: Gv « 40 dB, RS = 2 k01, Matsushlita Tsuko VP-96904 (using DIN audio fiter)

®Design guaranteed values (Unless otherwise noted, Ta = 25°C, Voc = 8V)

Parameter Symbol | Min. [ Typ. | Max. | Unit Conditions Meacsil:;z?em

Slew rate SR 05 | 1.2 — |V/ uS| Gv=0dB, RL=2kQ Fig.5
Gain-band width product GBW | 15 | 26 — | MHz | f=10kHz Fig.6
Crosstalk between A, B and C CTasc | 60 73 o dB | t=1kHz Fig.8
Total harmonic distortion THD — |[0.0025| 0.01 % Gv=0dB, f=1kHz, Vo=1Vims| Fig.9
Channel separation CS 80 | 115 — dB | f =1 kHz, input conversion Fig.10

* This item is not guaranteed during processes.
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BA3131FS

Standard ICs
m

®Measurement circuit
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Standard ICs

BA3131FS

@®Measurement conditions (measurement circuit Figure 1)

Measurement ltem Vec | VR | EK | VF | 81 | 82 | 83 | S4 [Equation
Input offset voltage B | vref; — | VF1 | ON | ON |OFF | OFF 1
Input offset current 8 Vref | — VF2 | OFF | OFF | OFF | OFF 2

VF3 |OFF | ON
Input bias current 8 Vref | — OFF { OFF 3
VF4 | ON | OFF
, 55 | VF5
High-amplitude voltage gain 8 | Vref ON [ ON | ON | OFF 4
25 | VF6
in-phase signal rejection ratio 6 VF7
(In-phase input voltage range) 2 VES ON | ON | OFF ) OFF S
Power supply vollage vref | — | VP8 ON | oN | oFF | oFr 6
rejection ratio 18 | vref | — | VFi0

@CEquations
1. input offset voltage (Vio)

Vio = | VF1 | /{1 + Rf/Rs)

2. Input offset current (lio)

lio = | VF2 - VF1 | /{Ri (1 + Rf/Rs))

3. Input bias current (Ib)

Ib = | VF4 — VF3 | /(2Ri (1 + Ri/Rs))

4. High-amplitude voltage gain (Avol)

Avol = 20log (3 (1 + Rf/Rs)/| VF6 — VF5 |} {(dB)
In-phase signal rejection ratio (CMRR)

CMRR = 20log (4 (1 + Rf/Rs)/| VF8 — VF7 |) (dB)
(In-phase input voltage range) (PSAR)

PSRR = 20log (12 (1 + Rf/Rs)/| VF10 — VF9 |) (dB)
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Standard ICs

BA3131FS
@Measurement circuits
Voo
+ .
- 2
ar
w 10k VoH
Vref Vret Vraf
Fig.2 Ig Fig. 3 Maximum output voltage: High
Veos=10vV
- s———— }Vout
1V Vin C}_,_ +
> AL
l 20
Vrel Vet
Vrat
Fig. 4 Maximum output voltage: Low Fig. 5 Slew rate
-] SEE
Voo
£
3 10 4F
Vo
s

at

GB=Vo / VInXt
SR=10/at

Fig. 5 Slew rate Fig. 6 Band width frequency gain

206




Standard ICs

®Measurement circuits
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Standard ICs ' BA3131FS

@®Application example
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Standard ICs BA3131FS
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@Operation notes .
1} Pin 13 is the reference ocutput pin, from which 1/2
Vec is output. The value for the bypass capacitor
should be determined based on the desired character-
istics. A value between 500pF and 1 2 F may produce
oscillation, so if AC grounding is being used, always
use'a bypass capacitor with a value of at least 10 »F.
Also, Pin 12 is designated for reference circuit input, so
if reference output is being used, always use a bypass
capagitor for AC grounding. (We recommend a bypass
capacitor with a value of 22 uF.)

* Reference data (these values are intended only as a reference, and performance is not guaranteed)

1921
Q
=
I
=,
c
5
3
W

Pin 12 bypass capacitor ( 4F)) | Ripple rejection ratio (v =100 Hz) (dB) | Output rise ime {msec) *

10 —35 : 150
22 —42 300
47 —48 550

* Test conditions: When power supply is on {Vce = 8 V), time equal to 90% of Voo bypass capacitor,Pin 13 bypass
capacitor 100 x F, output smoothing voltage.

2) This IC offers stability even at low gain (0 to 20dB),
but a capacitance load of 200pF or higher may cause
oscillation (the phase margin at a capacitance of
200pFis 10° typ. (Ta = 85°C, 0dB point) }. Conse-
quently, please make sure sufficient care is taken in
terms of the capacitance load.

When using a 0dB buffer, as shown in the application
circuit example (Figure 19}, introducing a bias resis-
tance of several kQ 1o the negative input (R11 and R12
in Figure 10, indicated as circled items) results in
greater stability In terms of the capacitance load.

Operational amplifiers/Comparators - Operational amglifiers with output switch

@Truth value table
ch1 ch2 ch3 QOFF Conditlon
SwW1 (8pin) H H L L Corres ponds to
sw2 (9pin) H L H L #COM output

% “H" when the applied voltage at pins B and 9 is 2.0V or more, and "L" when it is 1.0V or less.
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Standard ICs BA3131FS
@Clectrical characteristic curves
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@External dimensions (Units; 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 par, is
permitted.

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specificatiohs. If, by any 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 proprietary rights
owned or controlled by ROHM CO., LTD., is granted to any such buyer,

The proeducts 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 controliers, 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 be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




