Multimedia ICs

Analog compander for KARAOKE

echo systems
BA7725S /| BA7T725FS

The BA7725S and BA7725FS are analog companders designed for KARAOKE echo systems, and logarithmically
compress the signal level by 1 / 2 and then logarithmically expand it by a factor of 2. These ICs can be used in com-
bination with the BU9252S or BU9252F to create a digital echo system. These ICs have an internal line mixer ampli-
fier for mixing line input and echo signals. The internal electronic volume control makes it possible to adjust the mixer

level and loop level mixer with an external DC voltage.

@ Applications

Circuits that require analog signal compression and expansion

®Features

1) Internal logarithmic 1 / 2 compression circuit and 2 x
expansion circuit

2) Internal 2-channel buffer amplifier used as a tertiary
low pass filter

3) Internal mixer amplifier that mixes line input and

4) Internal electronic volume control allows for adjust-
ment of the echo mixer level and loop mixer level
using an external DC voltage.

5) Internal microphone amplifier and microphone input
ON / OFF switch

microphone input

®Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Limits Unit
Power supply voltage Vce 13 \%
o Pd mwW
dissipation BA7725FS 6002
Storage temperature Tstg —-55~+125 °C
Operating temperature Topr -10~+70 °C

[1 Reduced by 10mW for each increase in Ta of 1°C over 25°C.
[ 2 Reduced by 6.0mW for each increase in Ta of 1°C over 25°C.

@®Recommended operating conditions

Parameter Symbol Limits Unit

6.5012.0 \%

Power supply voltage Vce
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®Block diagram

BA7725S | BAT725FS
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®Pin descriptions

BA7725S | BAT725FS

Pin No.
Pin name Function
BA7725S | BA7725FS
1 1 LINE OUT Line output
2 2 LINE IN Line input
3 — N.C. —
4 3 ECHO LEV CTRL Microphong turns off v_vhen v_oltage drops below 1V.
Set echo signal damping ratio between 2-9V (Vcc = 9.0V).
5 4 GND Ground
Setting the loop damping ratio. Set between
6 5 LOOP GAIN CTRL 2-9V (Vce = 9.0V).
7 6 EXP DET Expand detection
8 7 |ExeoETCT Atack (R) = 5.6K0 recovery (R) - 85.6K0
9 8 EXP BF OUT LPF BF output (expansion)
10 9 EXP BF IN LPF BF input (expansion)
11 10 DLY BF OUT Echo signal input BF output
12 11 DLY BF IN Echo signal input BF input
13 12 CMP BF OUT LPF BF output (compression)
14 13 CMP BF IN LPF BF input (compression)
15 14 CMP OUT Compression output
16 15 | CMPDETCT Atack (R) = 5.6k, recovery (R) ~ 856K
17 16 CMP DET Compression detection
18 17 RIPPLE FITER Attached ripple rejection capacitor
19 18 Vcce Vcce
20 — N.C. —
21 19 MIC AMP OUT Microphone amplifier output
22 20 MIC AMP IN Microphone amplifier input

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6003912/BA7725FS.html

Multimedia ICs BA7725S | BAT725FS

@Input / output circuits

Pin name Pin No. Equivalent circuit
J
ECHO LEVEL 4
CTRL

LOOP GAIN ,
CTRL @

Note: The BA7725FS is mounted on a 20-pin SSOP-A package with a different pin number than the BA7725S.
On the BA7725FS, the ECHO LEVEL CTRL pin is pin 3, and the LOOP GAIN CTRL pin is pin 5.

4 ROHM
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@®Electrical characteristics (unless otherwise noted, Ta = 25°C, Vcc = 9V)

Parameter Symbol Min. Typ. Max. Unit Conditions
Supply current Icc 4.3 5.7 7.6 mA No input
[MINE THROUGHONPUT : LINE IN, OUTPUT : LINE OUT
Line through output level VoLu -90 |-80 |-70 dBV | Vin=-26.0dBV
Line through output distortion THDw — 0.15 0.5 % Vin = - 26.0dBV, MIC OFF,B
Line through maximum output level Vot +5.0 +7.2 — dBV | THD=1%,
Line through noise level Vont — -92 =77 dBv MIC OFF, Rg = 600Q,12
MIC THROUGHONPUT : MIC AMP IN, OUTPUT : LINE OUT
Microphone through output level Voue |-105 |-85 |-65 dBvV | Vin=-52dBV
Microphone through output distortion THDmL — 0.2 0.5 % Vin = - 52dBV,B
Microphone through input conversion noise Vonm — |-114 |-104 dBv Input shorted
Microphone through crosstalk CTme — -91 -75 dBV | Vi =-44dBV, MIC OFF,*
[COMPRESSOINPUT : MIC AMP IN, OUTPUT : CMP BF OUT
Compress output level Vowme -65 |-45 -25 dBV | Vin=-52dBV
Compress output distortion THDwmc — 0.5 2.0 % Vin = - 52dBV,B
Compress noise level Vone — -55 -45 dBv Rg = 600Q,2

Vin =—-42dBV - - 62dBV

Compress characteristics CMP — |-11.0 — dB Output level differential

(EXPANDONPUT : DLY BF IN, OUTPUT : LINE OUT

Expand output level 1 Voouu [-11.7 |-9.7 — dBV | Vin=-5.0dBV, Va=9.0V
Expand output distortion THDoL — 0.25 2.0 % Vin=-5.0dBV, Va =9.0v,1*
- Vin = 0dBV - - 10.0dBV
Expand characteristic EXP — |-195 — dB Output level differential
Vin =-5.0dBV,
Expand output level 2 VobL2 — -54 —-44 dB Va=2.0V (VR = Min. time)

Output level differential relative to Voo

(MoopUINPUT : DLY BF IN, OUTPUT : CMP BF OUT

Loop output level 1 Vooct |-75 |-55 — dBV | Vin=-5.0dBV, Vs = 9.0V
Vin=-5.0dBVY,
Loop output level 2 Vobc2 — -42 -32 dBV | Ve=2.0V (VR =Min. time)
Output level differential relative to Vooc1
Mode holding voltage
MIC OFF holding voltage Vaorr 0.0 — 1.0 Vv —
MIC ON holding voltage Vaon 2.0 — 9.0 Vv —

[1 BW=0.4-30kHz
[» biNAuDIO
Unless otherwise noted, V4 = 9.0V (MIC ON), V6 = 9.0V (Max. LOOP GAIN)
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®Measurement circuit

Vce 9V
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10k 1k czo c19 cig R16
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LINE LINE °
OUT V4 V6
Fig.1
The above measurement circuit applies to a BA7725S mount-
ed to a 22-pin SDIP package. A BA7725FS mounted to a 20-
pin SSOP-A package lacks N.C. pins 3 and 20; other than this
difference, the above circuit diagram applies. 60
@ Circuit operation 50 \\\
(1) MIC AMP IN / LINE OUT gain 20 NI
Microphone amplifier gain (determined by R9 and R10) + line 30 K\ipen '99P gpn
amplifier gain (+12dB) 8 2 N
The audio signal is input via pin 22 (BA7725S) or pin 20 & 10 A\
(BA7725FS) and amplified by the internal microphone amplifi- § 0
er, whose gain can be set with (attached) R9 and R10. -10 N
Note: Microphone amplifier gain must be set above +15dB. -20
-30
_40 2| 4|6|8[1 2| 4|6/|8/1] 2| 4] 6|8|l

R9 RI10 10k 100k 1M 10M
1.5k 12k MIC AMP IN o
+ Frequency characteristic (Hz)
ViN Vout
Microphone amplifier frequency
characteristics
22 21 ) !

Fig.3
+

BA7725S
Microphone amplifier frequency LINE OUT LINE IN
characteristic measurement circuit
Fig.2 Fig.4

6 ROHM
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(2) LINE IN / LINE OUT gain
Line amplifier gain is fixed at +18dB.

R9 R10
+

MIC AMP IN

Fig.5

E
+
LINE OUT o— E—o LINE IN

BA7725S /| BAT725FS

After being amplified by the internal microphone ampilifier, the audio signal is log-
arithmically compressed by 1 / 2 then input to the tertiary low pass filter, which
comprises an internal BF and attached capacitor and resistor.

(3) Echo level control

The DC voltage supplied to pin 4 (BA7725S) or pin 3 (BA7725FS) determines
when the microphone switch is turned on and off and controls the echo level.

Microphone switch control

Mode Threshold voltage Operation
MIC OFF L (1.0V Max.) Only line audio is output.
MIC ON H (2.0V Min.) Line input and level-controlled microphone input are mixed and output.

Echo level control

Attenuation of the primary echo signals from sound
source can be controlled by changing the DC voltage
impressed on pin 4 (BA7725S) or pin 3 (BA7725FS)

between 2V and 9V.
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ECHO LEVEL CTRL pin voltage : (V)

Line output attenuation vs.
echo level control pin voltage

Fig.6

Attenuation of primary echo signals can be controlled
by changing the DC voltage impressed on pin 6
(BA7725S) or pin 5 (BA7725FS) .
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Fig.7
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Relationship between echo gain and loop gain
(dB)
A
IB .........................
rl A : Echo signal attenuation
- ® B : Loop signal attenuation
P C : Delay time
H H H H
C C c
Fig.8
(4) Echo signal frequency characteristicis o Sound source
|
The figure below shows the attenuation of signals out- ) ‘HHH ‘ ‘ H
put from pin 1 when the audio signal is input to pin 22 F-10 \\\Pr'maweChos'gnal
. .. < i
(BA7725S) or pin 20 (BA7725FS). (This is the attenua- Do [Seconday echosignal \
. . . . . . o) \
tion when the input signal is output without being E -20
passed through the BU9252S / F, and when the prima- %
: =
ry and secondary echo signals are passed through an -3
attached low pass filter with the same constant shown 'é
in "Application example," and then processed by the 'g—“o 3pin, 5pin = Vo (VR : Max)
BU9252S / F delay circuit.) P o T T H
Note: These are the values when using the constant shown in "Application - 100 1K 10k 100k
example.” SIGNAL FREQUENCY : f (Hz)
Echo signal frequency
characteristics
®External dimensions (Units: mm) Fig.9
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8 ROHM
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