Multimedia ICs

Vocal Fader IC
BA3837/ BA3837F/ BA3838F

The BA3837, BA3837F and BA3838F are ICs with an internal secondary active LPF for vocal canceliation functions
and mixing amplifier functions with high degrees of vocal cancellation. Three control pins are used to switch be-
tween modes ! the key controller input mode, through mode, vocal fader mode, sound muitiplexing mode and mute
mode. By offering these functions on a single chip, these ICs can significantly reduce the number of external com-

ponents.

@Applications

Karaoke functions on stereo systems, portable sterecs and VCRs

@Features

1) Single-chip IC with vocal fader, to erase vocals
from commerctally available recordings.

2) Internal secondary active LPF for high degrees of
vocal cancellation (high synchronization rejection).

3) Three control pins for switching between 4
modes : through, vocal fader, sound multiplexing
and mute.

4) Key controller input and internal switches.

5) Low noise and low distortion.

6) Internal microphone mixing amplifier.

7) Available in two packages : DIP 16-pin and SOP
16-pin (BA3838F Is available in SOP 16-pin only).
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@Absolute maximum ratings (Ta=257T)
Parameter Symbol Limits Unit
Power supply voltage Vee 18 v
Power DIP16 1000 %1
dissipation SOP16 Pd 550*2 mv
Operating temperature Topr —40~85 c
Storage temperature Tstg —55~125 T

%1 Reduced by 10 mW for each increass in Ta of 1°C over 257C.
* 2 Reduced by 5.5mW for each increase in Ta of 1°C over 25C.
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@Recommended operating conditions (Ta=25C)

Parameter Symbol Min. Typ. Maxx. Unit Conditions
Power supply voltage *! Voo 5.4 - 10 A Ta=—40C~+85T
Power supply voltage *? Vee 5.4 — 13 v Ta=—40T~4+60TC
Power supply voltage *2 Vee 4.0 — 15 v Ta=25C

% 1 BA3B37 and BAJB37F
%2 BAJB3BF

®Pin descriptions
Pin No. Pin name Equivalent circult Function
1 Vco
vee %Vnc
51k
Mixing input pin for microphone sound
2 MIC IN 9 nput P P
Voo
; 20k
3 L -
3 LOUT i } ]_l\( l.ch output pin
Voo g %
4 FK Input pin for key controller signals
BA3B37/BA383TF
i ?7 R
5 TK BA3838F Output pin for key controller signals
- ; }H_'C
P
® ’g\”" SN
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BA3837/BA3837F/BA3838F

Pin No. Pin name Equivalent circuit Functicn
Voo %Vcc
Bk
6 LIN @ L signal input pin
7 51k
BIAS Signal bias clrcuit pin
B GND
Vee —;_,—Vcc
51k
9 RIN R signal input pin
10 LPF1 LPF lime constant pin
Voo
10.4%
) 104k
11 LPF2 LPF time constant pin
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BA3837/BA3837F/BA3838F

£in No. Pin name Equivalent circuit Function
Voo Ve Voo
20k
12 LPF3 LPF output pin
20k
Voo Voo

13 ROUT o R output pin

Voo
14 CONTA Mode switching pin A

Voo
15 CONTB @%ﬁ% Mode switching pin B

Veo
16 CONTC Mode switching pin G
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@Electrical characteristics

BA3B37/F (Unless otherwise noted, Ta=25C, Vee=10V, fn=1kHz, Vin=150mV, Ru=100Q)

Parameter Symbo! | Min. | Typ. |Max. | Unit Conditions

Quiescent current la 16 | 24|33 mA Through mode

Maximum output voltage Vom 23 28 | — Vrms | THD = 1%, through mode

L/RA gain Gt 10 14 | 17 dB Thraugh mode

Low frequency gain Gvr 10 14 | 17 dB fin = 50 kHz, vocal fader mode

Microphone gain Gum 5 8 1 dB -

Crosstalk CT 54 0 - dB fv=1kHz

Mute attenuation MU 73 8¢ | — d8 fn=1kHz

Vocal suppression rate sV 28 ¥/ - dB Vocal fader mode

Total harmonic distortion THD - 0.02 | 0.07 % Through moge, BW = 400 Hz - 30 kHz

Noise level Vn - 15 | 22 | xVrms [ Rg=0, DIN AUDIO

Input impedance Rin 35 50 | 65 kQ LIN, RN, MICIN, FK

Control pin threshold (high} VthH 47 - | - -

Control pin threshold (low) VihL - - |03 -

Output switching DC differential | ADC - 7 | 2 mV Maximum output voltage differential between L, R and T modes

€ Nol designed for radiation resistancs

Mode table (A=pin14, B=pin15, C=pin16)
A B C LOUT ROUT TK Mode Key controller mode
000 MUTE MUTE MUTE Mute —
0 01 VF VE VF Vocal fader -
010 L L L Sound multiplexing mode —
011 L R L Through mode -
100 MUTE MUTE MUTE Mute @
101 KC KC VF Vocal fader mode o
110 KC KC L Sound multiplexing mode ®
111 KC KC L+R L+R @

o:ov  1:5v

I R

VF: vocal fader cutput
KC: signal passed through key controller

Microphong output is not muted during muting {ABC =: 000 or 100).
Gain and relative phase: See block diagram in Fig. 1.
L/R input and outpul in the through mode are synchronous with a gain of 14 dB,

L/R input and TK output in the key controller mode are synchronous with a gain of 8 dB.

FK input and L/R output in the key controller mode are synchronous with a gain of 6 dB.
MIC input and L/R output are negative phassa with a gain of B dB.
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@Electrical characteristics
BA3838F (Unless otherwise noted, Ta=25C, Voo=10V, fin=1kHz, Vin=150mV, R.=1000)

Parameter Symbo! | Min. | Typ. | Max. Unit Conditions
Quisscent current lo 19 27 36 mA | Through mode
Maximum output voltage Yom 23 28 - Vrms | THD = 1%, through mode
L/R gain Gvr 10 14 17 dB Through mode
Low frequency gain Gvr 10 14 17 dB fin = 50 kHz, vocal fader mode
Microphone gain Gvm 5 8 1 de -
Crosstalk cT 54 0 | - dB | fn=1kHz
Vocal suppression rate sV 20 33 - dB | Vocal fader mode
Total harmanic distortion THD - 002 | 007 % Through mode, BW =400 Hz - 30 kHz
Noise level Vn - 15 22 | wVms | Rg=0, DIN AUDIO, through mode
Input impedance Rm 35 50 65 kQ LIN, RIN, MICIN, FK
Control pin threshold (high) VthH 47 - - A -
Control pin threshold {low} VihL - - 03 v -
Output switching DC differential | ADC - 7 46 mY | Maximum output voltage differential between L, R and TK modes

{INot designed for radiation resistance

Mcde table {A=pin14, B=pin15, C=pin16)
ABC LouTt ROUT TK Mode Key controller mode
000 R R R Sound multiplexing (ROUT) -
0 01 VF VF VF Vocal fader -
0190 L L Sound multiplexing (LOUT} -
01 1 R L Through mods -
100 KC KC " Sound muttiplexing (R) @
101 KC KC VF Vocal fader mode ®
110 KC KC L Sound multiplexing mode (1) ®
1 11 KC KC L+R L+r ®
oIV 15V
VF: vocal fader output
KC: signal passed through key controller
*  Gain and relative phase: See block diagram in Fig. 1.
1. Gain of L/R input and output in the through mode: 14 dB {synchronous)
2. Gain of L/R input and TK output in the key controller mods: 8 dB (synchroncus})
3. Gain of FK Input and L/R output in tha key controller mode: 6 dB (synchronous})
4. MIC input and L/R output are negative phase with a gain of 8 dB.
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@Measurement circuit {(BA3B38F)
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@®Application example (BA3838F)
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@Precautions for use

BA3837/BA3837F/BA3838F

1. The example in the diagram “Application example™ 5. The pin 7 bias voltage is roughly Vec /2. Because
is recommended with confidence. However, be this is also the input and output pin voltage, se-
sure to comply with these precautions and verify lect coupling capacitor polarity according to rela-
characteristics during actual use. Alsc, when tive potential and the characteristics of the com-
changing an attached circuit constant, be sure to ponents to which the coupling capacitor is to be
allow sufficient margins by taking into account connected.
both static and transient characteristics, including 6. When outputting L+ R from LOUT and ROUT in
variation in these ICs and the attached compo- an application in which the key controller is left
nents. unconnected, attach a 10 ¢ F electrolytic capaci-

2. The low pass filter cutoft frequency is determined tor between pins 4 and 5, with pin 5 being posi-
by the internal circuitry and by Cs and Cr in Fig. 1. tive {L+R mode : ABC = 111).

With the constant used in Fig. 1, the cutoff frequen- 7. Connecting a capacitance load to pin 5 (TK} of
cy (fc} is roughly 150Hz. This cutoff frecuency can BA3837 /F can worsen noise characteristics.
be changed by changing Ce and C7. When Cs is When connecting a capacitance load higher than
multiple a, and Cr is multiple b, respectively, the 10 i F, insert 1kQ in series (Figs. 1 and 2). The
cutoff frequency is calculated thus ! pin 5 output impedance is reughly 5Q {1kHz). In
fc =150//ab (Hz) the BA3838F itis roughly 400Q (1kHz).
Thevalueof Qis: Q=1 |G 8. Thevocal fader works by oangellng out the syn-
2§ Cs chronous component of the signal, leaving the
{Currently, Q = 1) low components in place. Consequently, the vo-

3. Forthe gain and relative phase of the input pin cal fader may not be very effective with certain re-
(LIN, RIN, MICIN and FK) inputs and output pin cordings.

(LOUT, ROUT and TK) outputs, refer to “Gain and 9.  In cases where output DC differential can cause
relative phase,” on page 2/10. noise when switching between modes, use a

4. Electrical characteristics are measured at a load re- time constant for the timing of control pin switch-
sistance (R.) of roughly 100k Q. As using an ex- ing, or take some other measure.
tremely low load resistance (bE'OW 10k Q) will re- 10. Opera[ing 5upp|y Voltage may vary according to
sult in slight variation in maximum output voltage ambient temperature. Using this IC outside the
and total harmonic distortion, caution must be recommended Supp|y VQHage range may result
used when designing connections with the subse- in increased crosstalk or mute attenuation,
quent stage.

@Eiectrical characteristic curves
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@Electrical 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 part, 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 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 infringsment 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 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 ordinaty electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and slectronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high leval 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 be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




