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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

SENSE TIMING 2 PULSE WIDTH 1 4 Voo

IN3

NFB ¢

COMP
R
MUTING BA336
8 F.F BA338/L berd
7 NOISE 5 GND 80Ut

FILTER
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@Absolute maximum ratings (Ta = 257)

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
:\_!Iute detection Ters o) _ 3 % H Fig.5
Ime accuracy BA338/L - Ro=510k{}, Co=0.056 uF
; BA336 10 Ro=500kQ, Co=0.01 u«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
: mi 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.
'RAONM 721
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@Elactrical characteristic curves
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@Measurement circuit

Vo
Toink
3.5mA
1
o2
oy SG: 10 kHz tone burst
Howaver, continuous wavée when
Isouice H H
jooma testing input voltage.

166
Input wave form — w
O5CILLO SCOPE
Vow i"“
¥

1o o Output wava torm

To Tw

s AR
!

Fig. 5
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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
__f_____

Flip-fiop output

Foer setting song gap time

Comparator Input {Pin 2)

For setling pulse widlh

(/,m__

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".

725
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( 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 ==0.5V
Fig. 8
BA336 a8y Counter IC
BA338/L efc,
R
Rz< 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.

726 ROHM
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@External dimensions (Unit: mm)

BAZ36/BA338 BA33BL
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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 song gap is identified, 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 included
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

@Features
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) Includes circuit for preventing errors when the power
2) Includes circuit for preventing errors due to song gap is turned on.

noise. 5) Detection can be stopped using an external input.

@Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Limits Unit
Power supply voltage Vee 16 \
Power BA336/BA338 540%1
R Pd mw
dissipation | BA338L 500%1
Operating temperature Topr —20~+75 c
Storage temperature Tstg —50~—+125 c
Over-current protection time TstoL 0.1%2 s

%1 Reduced by 5.4mW (BA336/BA338) and 5mW (BA338L) for each increase in Ta of 1°C over 257C.
%2 Vec=16V, RL=20Q

@Recommended operating conditions (Ta = 25°C)

Parameter Symbol Min. Typ. Max. Unit

Power supply voltage Vee 4.2 — 12 \

726 NofE 15013652265 00:38537442
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@Block diagram

SENSE TIMING 2 PULSE WIDTH 1 9 Vee

COMP

MUTING A BA336
6 rr BA338/L
7 NOISE 5GND gouT

FILTER

@Electrical characteristics (unless otherwise noted, Ta = 25°C and Vcc = 9.0V)

Parameter Symbol Min. Typ. Max. Unit Conditions

Quiescent current la et 6.5 11 mA et
Input discrimination level Vin —55 —52 —49 dBm | f=10kHz, Cf=1 uF
Input current Iin - 0.2 2.0 uA -
Mute detection BA336 Tern © _ 3 10 % Ro=500kQ f Co=0.1 M F
time accuracy BA338/L — Ro=510kQ, Co=0.056 F
Output pulse width BA336 Term o9 _ 3 10 9% Ro=500kQ, Co=0.01 uF
accuracy BA338/L - Ro=510kQ, Co=0.056 xF
Output low level voltage Vo — 0.3 0.5 \ Isink=3.5mA
Output high level voltage VoH 6.0 7.0 — \ IPrRURCE=80mMA
Output limit BA336 lum 80 150 _ mA _
current BA338/L —
Pin 6 threshold voltage Vet 0.7 1.2 1.8 \ *

; BA336 30 115
Pin 6 output Iso 70 4A | Ve (6pin Voltage) =0V
current BA338/L - -
Pin 7 threshold | BA336 ith pi
voltage BA338/L V7t 0.5 0.65 0.8 A Measure with pin 2 at 4.5V
Pin 7 output _ _ Vez (7pin Voltage) =0V,
current BA338/L Ino 200 KA 3pin Voltage=1V

* When the mute pin (Pin 6) is below 0.7 V, the detection function is disabled and an output pulse is not generated.
When above 1.8 V the detection function is on standby.

NofR: 15013652265 00:38537442 727
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@Measurement circuit

Co=GCw=0.1
Ro=Rw=501 Q
Voo
Icc

Isink
3.5mA
1

3
BA336 1,
H 8000 8
2 BA338 —o——
Vin In 4 403 SG: 10 kHz tone burst
6 | ® BA338L However, continuous wave when
T source testing input voltage.
|soma
o 8 A
1+F 15Q
ber B 3 Input wave form  — w
o | Ver m v
IS
22 ”:: g |OOOpF OSCILLO SCOPE 'y
Von Jva
fo chu QOutput wave form

oo o ] 1
i

Fig. 1
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@Circuit operation

The BA336 / BA338 / BA338L operates according to
the timing shown in Fig. 2. 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
Vcc, the pulse width comparator inverts. During the inter-

val from the inverting of the mute detection time

comparator to the inverting of the pulse width compara-

Song gap noise

Input (Pin 3)

—aw

fvTH | ———

tor, the output is high. When the power is turned on or
muting is turned off, a reset pulse is generated for a cer-
tain 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 detection time To and the output
pulse width Tw must be selected so that To + Tw < Twm.
Furthermore, To must be made longer than any periods
of silence in songs.

n ;
Pre-amp output (Pin 7)
Power on or v
muting off .
i VsTH
Muting pin (Pin 6)
Reset pulse I
Flip-flop output —

For setting song gap time
Comparator input (Pin 2)

For setting pulse width
Comparator input (Pin 1)

NN

Output (Pin 8)

/_
_l
[

To Tw

Fig. 2 Timing chart
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@Application example

Rw

O VecdV

Re

Plunger
Solenoid

2 9
Cn Rine
10kQ 3
INPUT
0.047 F  qkq & Rm BA336/ BA338
\ BA338L
n
1uF
Cr
6 5 7
n
22uF 47 uF
Cu Cn
Fig. 3

@Attached components (see Fig. 3)
(1) Input coupling capacitor Ci and resistor Rin (Pin 3)
This capacitor is for coupling a pre-amp to the
BA336 / BA338 / BA338L.
Ifthe DC level of the pre-amp output is GND, the coupling
capacitor can be omitted. If a coupling capacitor is con-
nected, Pin 3 must be connected to GND through a resis-
tor. If 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 decision level will change. We rec-
ommend 10kQ or less. The input decision level of the
BA336 / BA338 / BA338L is highly sensitive at —52dBm.
In the application example, the pre-stage output is di-
vided to adjust the sensitivity and increase the input im-
pedance. Furthermore, the low cutoff frequency fc is de-
termined by the input circuit time constant or the Pin 4
time constant, whichever is smaller. As it is better to de-
termine fc by the Pin 4 Cr when the power is turned on,
we recommend making the time constant of the input cir-
cuit larger than that of Pin 4.
(2) DC cutoff capacitor in feedback circuit Cr (Pin 4)
This determines the low cutoff frequency fc. The relation
of Cr and fc is as followls :

= oante iz HP
If Cr = 1yF, fc = 800Hz.
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 Cwm (Pin 6)
After the power is turned on, this capacitor stops song
selection until the circuit stabilizes. If the value of Cr is
large, a large Cwm will also be necessary. Cv must be
greater than Cr. Also, if it takes longer for the external cir-
cuit to stabilize, select Cu based on the external circuit.
The relation between Cw and the muting time is as fol-
lows :

Tn=30Cwm (UF)
(4) Noise filter capacitor Cn (Pin 7)
This capacitor prevents errors due to pulse noise.
When an input signal is shorter than the time determined
by Tn = Cn (UF) ms (BA338 / BA338L) or Tn = 20Cn (UF)
ms (BA336), the IC will not respond and an output pulse
will not be generated. If pulse noise appears continuous-
ly at the input, the effectiveness of the noise filter will be
decreased. Ifitis likely that continuous noise will appear,
attach a discharge resistor Rn between Pin 7 and GND
(Rn = 30kQ).
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".

730
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(5) Capacitor Cwand resistor Rw (Pin 1) for setting out-
put pulse width
The relation between Cw, Rwand the output pulse width
Tw is as follows :
Tw=0.69 X Cw (UF) X Rw (kQ) ms
Tw is almost independent of the supply voltage.
If Rw is small (less than 10kQ), errors increase.
See Fig. 8.
(6) Capacitor Co and resistor Ro (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 out-
put pulse) is as follows :
BA336 :
To =0.69 X Co (UF) X Ro (kQ)
BA338 / BA338L :
To =0.69 X Co (UF) X Ro (kQ)
+0.15 X Cn (UF) X Rn (kQ)
(The internal resistor R is 25 to 100kQ.)
To is almost independent of the supply voltage.
If Ro is small (less than 10kQ), errors increase.
See Fig. 8.

@Operation 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 common
impedance of the ground line. Be sure to decouple the
power supply line and prevent common impedance with
the ground line. Adding a 0.1pF capacitor between Pin 8
and GND is effective, 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). However,
ifleftin the current limited state for along time when using
a high voltage power supply, damage to the IC can result.
Be sure notto exceed the rated power dissipation and the
over-current protection time.

(3) When the BA336 / BA338 / BA338L is input into a
counter IC, make sure the input is above the 2Vr thresh-
old (approximately 1.3V). Otherwise, there is a possibility
that a miscount will occur due to the output pulse gener-
ated (approximately 0.5V, see Fig. 4) when the power is
turned on or off.

If a Cn is added in the case of the BA338 / BA338L, its
discharge time will cause To to be slightly longer than it
is when Cn = 0.

Caution is required if To is made short or a large Cn is
used. (See Fig. 9).

Power supply

Wave form =22V
Output
Wave form 4 ~0.5V
Fig. 4
BA336 | 8R! Counter IC
BA338/L etc.
R2
R2<R1

The threshold is increased by adding Ra.

Fig. 5 Circuit example

@Differences between the noise filters of the BA336
and BA338 / BA338L

The basic configurations of the BA336 and BA338/
BA338L are the same, however, the noise filters are dif-
ferent.

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

BA338 / BA338L The noise filter operates continuously
while the power is on. However, as
noted previously the song gap detec-
tion time can change slightly due to
the capacitor Cn connected to the
noise filter pin.
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@Electrical characteristic curves

BA336 / BA338 / BA338L
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Fig. 9 Relation of Cn and Rn to
increase of To

@External dimensions (Units: mm)

BA336/BA338 BA338L
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