Audio ICs

Mute detector IC
BA336/BA338/BA338L

The BA336, BA338 and BA338L are monolithic ICs designed for mute detection and tape end detection. When a
duration of silence (52dBm or less) exceeds the time constant set with an external CR circuit, a sorig gap is identi-
fied, and after this a plunger control signal is output during a pulse whose width is determined by another external
CR circuit. These functions are contained in a compact 9-pin package.

The circuit configuration consists of a pre-amp with limiter, a comparator flip-flop, and a driver. Circuitry is also in-
cluded which prevents errors when the power is turned on, and measures have been taken to prevent errors due to
excessive input, song gap noise, and other factors.

@®Applications
Mute detection
Tape end detection

@®Fesatures
1) Mute detection time and output pulse width can be 3) Includes over-current protection circuit.

set within a broad range by an external CR circuit. 4} Inciudes circuit for preventing errors when the
2) Includes circuit for preventing errors due to song power is turned on.

gap noise. 5) Detection can be stopped using an external input.
@Block diagram
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@Absolute maximum ratings (Ta = 257)

BA336/BA338/BA335L

Parameter Symbol Limits Unit
Supply voltage Vee 16 v
Power BA336/BA338 540+
R Pd mw
dissipation | Ba33sL 500*!
Operating temperature Topr —20~75 T
Storage temperature Tstg —50~125 T
Over-current protection time TstoL 0.1%2 5
*1 Reduced by 5.4mW for each increase in Ta of 1°C over 25°C.
*2 Vgo=16V, RL=200
@Over-current protection time (Ta = 25T)
Parameter Symbol Min. Typ. Max. Unit
Supply voltage Vee 42 - 12 v

@Electrical characteristics {unless otherwise indicated, Ta = 25 and Vec = 9.0V)

Parameter _Symbol | Min. | Typ. | Max. | Unit Conditions Meg?:r'fi[”e‘
Quiescent current la - 6.5 11 mA — Fig.5
Input threshold level Vin —55 —52 —49 dBm | 1=10kHz, Cf=1 uF Fig.5
Input current I - 0.2 2.0 A - Fig.5

i BA336 10 Ro=500kQ, Co=0.1 uF
¥ BA336/L - Ro=510kQ, Cp=0.056 uF
; BA336 10 Ro=500kQ}, Co=0.01 »F i
Output pulse width Tern _ 3 % Fig.5
accuracy BA336/L - Rc=510k(}, Co=0.056 uF
Low level output voltage VoL - 0.3 0.5 v lsink=3.5mA Fig.5
High level output voltage Von 6.0 7.0 - v leruRcE=BOMA Fig.5
@Electrical characteristics (unless otherwise indicated, Ta = 25°C and Vec = 9.0V)
Parameter ‘| Symbol | Min. | Typ. | Max. | Unit Conditions Meg?r“cﬁ:“et
‘ imi BA336 80
Output limit ILina 150 - mA - Fig.5
current BA338/L -
Pin 6 threshold voltage Vetn 0.7 1.2 1.8 v * Fig.5
i BA336 30 115
Pin & output tso 70 uA | Ves {6pin Voltage) =0V Fig.5
current BA338/L - -
Pin 7 threshold| BA336 : — )

. . . 2at4, .
voltage BA338/L Vi 05 0.85 08 v Measure with pin 2 at 4.5V Fig.5
Pin7 output | ' Ver (7pinVoltage) =0V '

- - A ' .
current BAS3BL | o 200 # 3pin Voltage=1V Fig:5
* When the mute pin {Pin 8} is below 0.7 V, the detection function is disabled and an output pulse is not generated.
Whaen above 1.9 V the detection function is on standby.
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@Elactrical characteristic curves
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@Measurement circuit
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@Explanation of operation

The BA336/BA338/BA338L operates according to the
timing shown in Fig. 6. When the input signal is below

the input decision level, the electrical potential of Pin 2

begins to rise according to the time constant set by Co

and Ro. When it reaches 1/2 of Vcc, the comparator
which sets the mute detection time inverts. At this point

the potential of Pin 1 begins to rise according to the

time constant set by Cw and Rw, and when it reaches

1/2 of Ve, the puise width comparator inverts. During
the interval from the inverting of the mute detection

time comparator to the inverting of the pulse width

Song gap noise

Input {Pin 3)

fWTH |

Pre-amp cutpul (Pin 7}
Powsronor |

comparator, the cutput is high. When the power is
turned on or muting is turned off, a reset pulse is gen-
erated for a certain period of time (determined by the
Pin 6 capacitor), the internal flip-flop resets, and an
output pulse is not generated. When an input signal
comes in after this, the flip-flop resets, mute detection
goes on standby, and an output pulse is obtained with
each song gap.If the mute time is Tw, the song detec-
tion time To and the output pulse width Tw must be se-
lected so that To + Tw < Tw. Furthermore, To must be
made longer than any periods of silence in songs.

i

mlﬂiﬂﬂoﬂ i .
AT wTH

Muting pin (Pin 8)

Resel pulsa

iy

Flip-fiop output

Foer setting song gap time

Comparator Input {Pin 2)

For setling pulse widlh

Cormparalor input (Pin 1)

Qulput (Pin 8}

[

To Tw

Fig. 6 Timing chart
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@Application example

Co T

O VooV

Plunger
Solanoid

INPUT

BA336/BA338 g
BA336L 2000

@Explanation of external components (see Fig. 7)
(1)Input coupling capacitor Civ and resistor Rin (Pin 3)
This capacitor is for coupling a pre-amp to the
BA336/BA338/BA338L.
If the DC level of the pre-amp output is GND, the cou-
pling capacitor can be omitted. If a coupling capacitor
is connected, Pin 3 must be connected to GND
through aresistor. |f the resistor between Pin 3 and
GND is too large, an offset will occur due to a voltage
drop caused by the input current, and the input deci-
sion level will change. We recommend 10k Q or less.
The input decision level of the BA336/BA338/BA338L
is highly sensitive at —52dBm. In the application exam-
ple, the pre-stage cutput is divided to adjust the sensi-
tivity and increase the input impedance. Furthermore,
the low cutoff frequency fc is determined by the input
circuit time constant or the Pin 4 time constant, which-
ever is smaller. As it is better to determine fc by the Pin
4 Ce when the power is turned on, we recommend
making the time constant of the input circuit larger
than that of Pin 4.
( 2)DC cutoff capacitor in feedback circuit Cr (Pin 4)
This determines the low cutoff frequency fc. The rela-
tionof Crand fc is as fc;llows :

O oant a
If Cr =1 uF, fc == BOOHz.

Fig. 7

The larger Cr is, the more time it will take for the circuit
to stabilize when the power is turned on.
{ 3 )Muting capacitor for power up Cu (Pin 6)
After the power is turned on, this capacitor stops song
selection until the circuit stabilizes. If the value of Cris
large, a large Cwm will also be necessary. Cm must be
greater than Cr. Also, if it takes longer for the external
circuit to stabilize, select Cu based on the external cir-
cuit. The relation between Cu and the muting time Is as
follows :

Tu=30Cu (uF)
( 4 )Noise filter capacitor Gn (Pin 7)
This capacitor prevents errors due to pulse noise.
When an input signal is shorter than the time deter-
mined by Tn = Cn ( zF) ms (BA338/BA338L) or Tn =
20Cw ( 4 F) ms (BA338), the IC will not respond and an
output pulse will not be generated. If pulse noise ap-
pears continuously at the input, the effectiveness of
the noise filter will be decreased. If it is likely that con-
tinuous noise will appear, attach a discharge resistor
R between Pin 7 and GND (Rn = 30k Q).
There are differences in the noise filter functions of the
BA336 and the BA338/BA338L. Refer to the section,
“Differences between the noise filters of the BA336 and
BA338/BA338L".
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BA336/BA338/BA338L

( 5 YCapacitor Cw and resistor Rw (Pin 1) for setting out-
put pulse width
The relation between Cw, Rwand the output pulse
width Tw is as follows !
Tw=0.89XCw (uF} XRw (kQ) ms
Tw is almost independent of the supply voltage.
If Rwis small (less than 10k Q), errors increase. See
Fig. 3.
(6 )Capacitor Co and resistor Re (Pin 2) for setting
song gap detection time
The relation between Co, Ro and the detection time To
(the duration from the point when the input signal goes
below the input decision level to the generation of the
output pulse) is as follows .
BA336 :
To=0.69XCo (uF) XRo {ki2}
BA33B/BA338L :
To=0.69XCp (uF) XRo (kQ2)
+0.15XCn (xF) XBn (kQ)
(The internal resistor R is 25 to 100k Q .)
To is almost independent of the supply voltage.
If Ro is small {less than 10k Q), errors increase. See
Fig. 3.

@®O0peration notes

{(1)The input decision level of the BA336/
BA338/BA338L is a highly sensitive -52dBm. This can
cause the output current to return to the input through
the commen impedance of the ground line. Be sure to
decouple the power supply line and prevent common
impedance with the ground line. Addinga 0.1 xF ca-
pacitor between Pin 8 and GND is eftective, and we
strongly recommend doing so when high current is
used.

(2)The maximum output current of the BA336/
BA338/BA338L can be up to 150mA (typical}. Howev-
er, if left in the current limited state for a long time
when using a high voltage power supply, damage to
the IC can result. Be sure not to exceed the rated pow-
er dissipation and the over-current protection time.

( 3)When the BA336/BA338/BA338Lisinputintoa
counter {C, make sure the input is above the 2Vr
threshold (approximately 1.3V}). Otherwise, thereis a
possibility that a miscount will occur due to the output
pulse generated {approximately 0.5V, see Fig. 8) when
the power is turned on or off.

If a Cnis added in the case of the BA338/BA338L, its
discharge time will cause To to be slightly longer than it
iswhenCn=10.

Caution is required if To is made short or a large Cnis
used. (See Fig. 4) .

Counting way be mistaken due to the output pulse
{approx 0.5V, Flg. 8) when the power supply is turned
ON or OFF.

Power supply

Wave form =2.2Y

Output

Wave form 4

h =05V

Fig. 8
BA336 8 Ry Counter IC
BA338/L efc,
R
Ro<R

The threshold is increased by adding Rz.

Fig. 9 Circuit example

@Differences between the noise filters of the BA336

and BA338/BA338L

The basic configurations of the BA336 and

BA338/BA338BL are the same, however, the noise fil-

ters are different.

BA336 The noise filter only operates from the time
the power is turned on or muting is turned oft
to the arrival of the input signal. The power
must be turned off or muting turned on each
time an output signal is generated.

BA338/BA338L The noise filter operates continuous-

ly while the power is on. However,
as noted previously the song gap
detection time can change slightly
due to the capaciter Cn connected
to the noise filter pin.
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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 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 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 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 be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




