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| 2 CHANNEL ELECTRONIC VOLUME BALANCE

DESCRIPTION

The M51131L is a semiconductor integrated circuit de-
signed for dual-channel electronic volume balance control.

PIN CONFIGURATION (TOP VIEW)

It is housed in a 14-pin plastic molded zig-zag line pack- [14] INPUT 2
age and left/right independent volume control or left/right E%éTNEE:?E e
simultaneous volume control plus balance control can be —PASS THROUGH/

selected by the DC voltages.
Built-in pass through function enables automatic level con-

VCA SWITCH
EBALANCE/VOLUME 2

trol in combination with the ALC amplifier circuit. ;.'1 %PQ%SCLH,@&%?;ES[‘%E?TON
FEATURES = : YOLUME/VOLUME |
@ Two control modes can be selected. p3 ESE‘D

(Left/right independent volume control mode or left/right G]FILTER

simultaneous volume =+ balance control mode)

® Pass through switch is included to output the input signal
as it is, irrespective of the volume/balance control
voltages.

VOLTAGE OUTPUT
OUTPUT 1

[Z] INPUT 1

7] REFERENCE SUPPLY
%

[T] SUPPLY VOLTAGE

@ Shock noise reduction pin is included to reduce pass
through switch on/off shock noise.
® Built-in reference supply voltage circuit
-------------------------------------- output current 10mA (typ.)
® Maximum permissible input
........................ 3.4Vrms (typ) (f=1kHZ, THD=1%)
® High attenuation

NC : NO CONNECTION

105dB (typ.) (f=1kHz, Vi=2Vrms, JIS-A)
® Low distortion rate

0.005% (typ.) (f=1kHz, Vi=500mVrms, 15kHz LPF)
® Good channel separation
102dB (typ.) (f=1kHz, Vo=2Vrms, JIS-A)

14-pin plastic molded ZIP

APPLICATION

High-fidelity VTR, Television set, Radio cassette player, Car
stereo set, High-fidelity amplifier, Cassette deck player

RECOMMENDED OPERATING CONDITIONS

Rated supply voltage range «----oromrmmemeeseeneeees 8~15v
Rated Supply Voltage .......................................... 12\/
. BLOCK DIAGRAM VOLUME/ BALANCE/ GCONTROL
VOLUME 1 VOLUME 2 MODE
Re CONTROL CONTROL SWITCH
I
INPUT 1(2 ! 14) INPUT 2
CONTROL MODE | __ |
INPUT SWITCH CIRCUIT b
BUF1 1 1 ¥ BUF2
CONTROL VOLTAGE |
CONTROL CIRCUIT
!
VCAI
SUPPLY () SSEEE\E(NCE
VOLTAGE VOLTAGE CIRCUIT
OUTPUT
) BUFI1
—(— —O—
OUTPUT 1 FILTER GND PASS THROUGH PASS
SWITCH SHOCK THROUGH/VCA
NOISE REDUCTION SWITCH
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MITSUBISHI ELEK (LINEAR)

M51131L

2 CHANNEL ELECTRONIC VOLUME BALANCE

PIN ASSIGNMENT

Pin No. Name Operation Typical DC voltage

® Power supply DC 8~15V is applied (rated voltage 12V)
@ tnput 1 Maximum permissible input 3. 4vVrms (typ.) - 5.5V
® Output 1 4.8V
@ Reference supply voltage output| Maximum output current 10mA (typ.), built-in short circuit protection circuit 5.2v
® Filter 12v
® No connection Can be used for wire repeater to GND, etc.
@ GND
Left/right simultaneous volume or channel 1 volume is controlled by
® Volume/volume 1 control ]
this value in the range of 0 to 5. 2v DC.
Transit noise to the ear is softened by slowly switching between
5.2V for pass
Pass through switch shock pass through and VCA with time constant when the pass through
[©)] through and 0V
noise reduction switch is turned on/off. The time constant is determined by exter- for VCA
or
nally connected capacitor. T(Sec)=1.2XCX20k
Balance/volume 2 control Balance or channel 2 volume is controlled with O to 5. 2V.
QOperates as VCA with 0V, and passes through the input to output
a Pass through/VCA switch P P 9 P P
with 5. 2V,
Operates as channel 1 volume at pin 8 and as channel 2 volume at
in 40 with OV.
@ Control mode switch P _
Operates as channel 1 and channel 2 simultaneous volume at pin &
and as balance at pin (@ with 5. 2V.
B Output 2 4.8V
@ Input 2 Maximum permissible input 3.4Vrms (typ) 5.5V
ABSOLUTE MAXIMUM RATINGS (T2=25C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage 15.5 v
lec Circuit current 40 mA
Pg Power dissipation When mounted on PC board 800 mw
Kg Thermal derating Ta=25C 8.0 mw/C
Topr Operating temperature —20~+475 C
Tstg Storage temperature —40~-+125 C
TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATING) CIRCUIT CURRENT VS. SUPPLY VOLTAGE
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Ambient tmeperature Ta (C)

SUPPLY VOLTAGE V¢ (V)

Note 1. Vo 2 mode means left/right independent volume control mode.
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M51131L

2 CHANNEL ELECTRONIC VOLUME BALANCE

ATTENUATION VS. VOLUME CONTROL

0 T 1
A Vee=12V
o / Vi=1Vrms
v —20 f f=1kHz
/ JIS-A
|_
& /
<
—40 /
4
0
% —60
3
z
w
E g0
<]
109 2 4 6 ) 0

VOLUME CONTROL VOLTAGE Vyo_ (V)

TOTAL HARMONIC DISTORTION
VS. OUTPUT VOLTAGE
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OUTPUT VOLTAGE Vg (Vrms)

ATTENUATION VS. FREQUENCY

CHARACTERISTICS
420
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ATTENUATION VS. BALANCE

CONTROL VOLTAGE
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BALANCE CONTROL Vga (L)

Note 2. BAL mode means left/right simultaneous
volume and balance control mode.

OUTPUT NOISE VOLTAGE VS. ATTENUATION
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CROSSTALK VS. FREQUENCY

CHARACTERISTICS
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M51131L

2 CHANNEL ELECTRONIC VOLUME BALANCE

MAXIMUM OUTPUT VOLTAGE

g€ VS. LOAD RESISTOR
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LOAD RESISTOR RL (Q)

VOLTAGE REJECTION RATIO
VS. SUPPLY VOLTAGE

o
b+ 0 T T T T
~ | Vec=—20dBv
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% —20FVoL=Max
DIN Audio
Q
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SUPPLY VOLTAGE Vg (V)

MAXIMUM OUTPUT VOLTAGE Vgmax (Vrms)

VOLTAGE REJECTION RATIO SVRR (dB)

MAXIMUM OUTPUT VOLTAGE
VS. SUPPLY VOLTAGE

5 T T
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VOLTAGE REJECTION RATIO
VS. SUPPLY VOLTAGE

I T 1 I

Vee=—20dBv
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MITSUBISHI ELEK (LINEAR)
2 CHANNEL ELECTRONIC VOLUME BALANCE

ELECTRICAL CHARACTERISTICS (14=25C, Vee=12V, f=1kHz, Vi=1Vrms, Volume Max, unless otherwise noted)

. Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
lcco Circuit current In quiescent state, volume: min 17 mA
ATTo X 0 dB
Attenuation
At Vi=2Vrms, JIS-A, volume: min —105 dB
cB Channel balance o] dB
THD Total harmonic distortion 15kHz, LPF 0.01 %
R Input resistor 150 kQ
BAL Balance attenuation Vi=2vrms, JIS-A —105 dB
Nomin . Rg=10kQ in quiescent state, JIS-A, volume: min 4.8 r2NVrms
Qutput noise voltage - -
Nomax Rg=10kQ in quiescent state, JIS-A 9 wVrms
Vimax Maximum input voltage THD=1%, volume: Center 3.4 Vrms
Vomax Maximum output voltage THD=1% 3.4 Vrms
Cy Crosstalk Rg=0Q, Vi=2Vrms, JIS-A —102 dB
Gvp Pass through voltage gain Volume: min +0.8 dB
Cgp Pass through channel balance Volume: min 0 dB
Note 3. The volume Max means the condition in which the same voltage as V; is applied to pin 8.
4. The volume Center means the condition in which the same voltage as V/2 is applied to pin 8.
5. The volume min means the condition in which pin & is connected to GND.
I70 TYPE
5.5V

ol

[e] [1d] [2]
Vccl
150k
100 4 100 » 100 g 1008 25 4 180 e

VCC

Vreg

Vref

10. 6v ,3

Vee
30k
Voo {1 &m
12v
(2]

L] Ls]

4, 8v 12v

|

VCC
-

rd

v

! 20K

L 100 4 1.5m

15k
L] [13]

0v,5.2v 4,8V

Note 6. All resistors, voltages, currents are shown in typical values.

Unit Resistance : Q

Voltage : V
Current : A
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HITSUBISHI ELEK (LINEAR)

2 CHANNEL ELECTRONIC VOLUME BALANCE

TEST CIRCUIT

10k 5,0,(
1.5k
ﬂmp
Unit Resitance : Q
15kHz Capcitance : F
LPF

The average response type
d must be used for V.V.

The JIS-A filter can be replaced with the following circuit.

Example of JIS-A filter equivalent circuit (Note that the output is multiplied by 100).

22k

Adjust to meet JIS-A
characteristics at > 1kHz.

0.014 0.01. 20k 100

Adjust to obtain the gain of
40dB from input to output
2.2k Output

27k< 36k <0. 0027
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MITSUBISHI ELEK (LINEAR)
2 CHANNEL ELECTRONIC VOLUME BALANCE

SWITCH CONDITION AND TEST METHOD

Switch
Symbol Parameter Test method
Sia | Sz Sz S3 Sa Ss Ss S; Ss.1 Sg.2
Measure the current flowing to
leco Circuit current 2 2 3 3 2 2 1 2 1 1 . . .
pin ) in quiescent state
1 2
ATTo 1 1 1 2 2 ] 1/2 2 1 1 Obtain from the quation
Attenuation 3 > ATT(dB)=20 log(Vo/Vy).
Att— oo 1 1 3 5 2 ] 1/2 1 1 1 ATT—oo is JIS-Ain
1 2
cB Channel balance 1 1 1 5 2 ] 1—2 2 1 1 CB(dB)=ATTchi —ATTch:
Total harmonic 1 2 .
THD . 1 1 1 2 1/2 2 1 1 15kHz LPF in
distortion 2 1
1 12 Given the output as Vo, when
Sg—1 and the output as Vo2
Rj Input resistor 1 1 1 1 2 2 2
2 1—2 when Sg—2,
Ri(kQ)=150/(Vo1/Voz—1)
Balance 1 1
BAL . 1 1 1 2 1 1 1 1 BAL(dB)=2010g(Ve/Vi)
attenuation 3 2
N 2 2 3 3 2 2 1/2 1 1 1 JIS-Ad
i -A in
omin Output noise 2 1
voltage 1 2
Nomax 2 2 1 2 2 ] 1/2 1 1 1 JIS-Ain
Maximum input 2 Input signal voltage when the
Vimax 1 1 2 2 2 1/2 2 1 1 )
voltage 1 output distortion rate is 1%.
Maximum output 1 2 Output signal voltage when the
Vomax 1 1 1 2 1/2 2 1 1
voltage 2 1 output distortion rate is 1%.
3 1 1 JIS-Ain
Cy Crosstalk 1 1 2 2 1 1 1
1 3 2 C+(dB)=20 log(Vo(Vrms)/2(Vrms))
Pass through
Gvp ; 1 1 3 3 1 2 1/2 2 1 1 Gyp(dB)=20 log{Vo/Vi)
voltage gain
Pass through
Cgp 1 1 3 3 1 2 1—2 2 1 1 CBP(dB)=vachl*vach2
channel balance

Note 5. If the parameter is separated into two rows, measurement is made for all the switching conditions in the upper row and all
the switching conditions in the lower row.
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2 CHANNEL ELECTRONIC VOLUME BALANCE

APPLICATION EXAMPLES

{a) To control by left/right simultaneous variable volume and balancer

CHANNEL 1-2
SIMULTANEOUS CHANNEL 1-2

INt VP_'-_‘{"_"E E’é&éﬂQE IN2
T e 9
|| I ! |
10 1100 11100k I i : 10#
+ 1 ke ==+ L )
INPUT 1 *2 ;k'3"
2 I_4 Ref | INC 10 14} INPUT 2
INPUT ONTROL MODEl, _____ E ,NPUT
BUF1 SWITCHING CIRCUI BUF2
— CONTROL VOLTAGE .
¥ CONTROL CIRCUIT Lr
veal}y/ — gTTTTITTTTTTTTT TPASS /
) I THROUGH
— {SWITCH
REFERENCE ! H
= SUPPLY L Pass
VOLTAGE CIRCUIT 3
VCA
OuTPUT {OUTPUT
BUFI ! BUF2
1 [Vee 7]enp [o]*4 [11f*s5 [i3]outpuT2
v OUTPUT LFILTER
ce TO 22# 7 dpass |+
“ vca ] 10~
ouTI ouT2
(b) To control by left/right independent volume
CHANNEL 1 CHANNEL 2
INT VOLUME VOLUME IN2
104 1ok !
+ Lo——p—- |
|
INPUT 1 =4
2 [4]rer [6]nc 14 INPUT 2
INPUT |
INPUT
BUFI1 BUF2
} — 4
1? U IR 1’
VCAIN VCA2
REFERENCE
= SUPPLY |—

VOLTAGE CIRCUIT -
OUTPUT .OUTPU
BUF] ! BUF2

1|Vee |3 5 7| GND {9 {x4 ks 13 OUTPUT 2
Ve + 3_UTEIUT +F|LTER 4 5
10,4 10, 224 4.7 p Pass +
vea | 10#
ouT! ouT2

*1 Volume/volume 1 control
* 2 Balance/volume 2 control
%3 Control mode switch

* 4 Pass through switch shock noise
reduction

*5 Pass through/VCA switch

*1 Volume/volume 1 control
* 2
*3

#4

Balance/volume 2 control
Control mode switch

Pass through switch shock noise
reduction

*5 Pass through/VCA switch

Difference between
examples {(a) and (b)

Pin Example Example
No. (a) (b)
Volume chl volume
control control
Balance ch2 volume
control control
Connected
GND
to pin @
Unit Resistance : Q

Capacitance : F
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MITSUBISHI ELEK (LINEAR)
2 CHANNEL ELECTRONIC VOLUME BALANCE

Dimension in mm

TYPE 14P5A 14-PIN MOLDED PLASTIC ZIP

Y
Y

o
x| oo
<L + |
2l ™
@
[<+]
mg'
1 o3
] ' E
s
U >
o) +0.07
+0.3 977 0.05
1.27+0.25 0.5 973
i e : 1.210.2
2.55+0.3

All values shown in this catalogue are subject to change for product improvement.
The information, diagrams and all other data included herein are believed to be correct and reliable However, no responsibii-
ity is assumed by Mitsubishi Electric Corporation for their use, nor for any infringements of patents or other rights belonging to

third parties which may result from their use.




