MITSUBISHI SOUND PROCESSOR ICs

M51132L/FP
2CH ELECTRONIC VOLUME+*BALANCE

DESCRIPTION

The M51132 is a VCA (Voltage Controlled Amplifier) IC developed as an electronic volume
control for audio-visual equipment. The IC is used to process small analog signals at the

stage before power amplifier. Right/ left

independent wvolume control or right/ left

simultaneous volume control can be selected by DC voltages. Its built-in pass through
function, in combination with an ALC amplifier, offers the capability of automatic level

control.

FEATURES

HE Two control modes can be selected.

(Left/right independent volume control mode or left/right

simultaneous volume + balance control mode).

M Pass through switch is included to output the input signal
as it is, irrespective of the volume/balance control voltages.
B Shock noise reduction pin is provided to reduce pass

through switch on/off shock noise.
M Built-in reference supply voltage circuit

output current 10mA (typ)

.Maximum input ......................................... 3,4Vrms (typ)

(f =1kHz, THD = 1%)
B LOW diStOrtion ==+ - ++eeesesieeemessirentruesenserencns 0.005% (typ)
B Good channel separation «-««««w e 102d8 (typ)

(f = 1kHz, Vo = 2Vrms, IHF — A)

RECOMMENDED OPERATING CONDITIONS

Supply vOltage range@:---:-- rre ereereeesieaticinian, Vec =8 to 15V
Rated supply voltage:--=--+esreresreruenieineninniees Vee = 12V

Outline 14PSA(L)

1.27mm pitch 325mil ZIP
(2.8mm x 19.0mm x 6.3mm)

Outline 16P2N-A(FP)

1.27mm pitech 300mil SOP
(5.3mm x 10,7mm X 1.8mm)

SYSTEM CONFIGURATION

MB1132L/FP

v SOUND EFFECTS
cp TONE CONTROL IN1
RADIO REVERS
ECHO
TAPE SURROUND-SOUND IN2
DAT/MD/DCC BASS BOOST ]
LOUDNESS, etc.

i

POWER AMP

ouT1

ouT2

[
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MITSUBISHI SOUND PROCESSOR ICs
M51132L/FP

2CH ELECTRONIC VOLUME-BALANCE

PIN CONFIGURATION (TOP VIEW)

[T2] INPUT 2

T3] OUTPUT 2

[T2] CONTROL MODE SWITCH
1] PASS THROUGH/VCA SWITCH

70] BALANCE/VOLUME 2 CONTROL
9 PASS THROUGH SWITCH

;" SHOCK NOISE REDUCTION
o [5] VOLUME/VOLUME 1 CONTROL
B [7] GND
= 6] NC
[5] FILTER
4] REFERENCE OUTPUT
3] OUTPUT 1
[2] INPUT 1
(1] vee
Outline 14P5A(L)
REFERENCE OUTPUT [T]O 16| OUTPUT 1
FILTER [Z] [T8] INPUT 1
Ne[3] o 14} vee
(TS
GND [4] S T3] NC
VOLUME/VOLUME 1 CONTROL - T2]NC
GFISS THAUGH SHITCH % s % INPUT 2
SHOCK NOISE REDUCTION
BALANCE/VOLWE 2 CONTROL [[7 ] [T0] OUTPUT 2
PASS THROUGH/VCA W) TCH [B ] 9] CONTROL MODE SWITCH

Outline 16P2N-A(FP)
NC : NO CONNECTION

IC INTERNAL BLOCK DIAGRAM (M51132L)

VOLUME/  BALANCE/ CONTROL
REFERENCE VOLUME 1 VOLUME 2 MODE
OUTPUT NC CONTROL CONTROL SWITCH

INPUT 1 19 INPUT 2

CONTROL MODE oo
INPUT SWITCH CIRCUIT
BUF1

T 1 T BUF2

CONTROL VOLTAGE
H CONTROL CIRCUIT

VCAK??_ -------------------------------

REFERENCE || i

vee (1)— SUPPLY H
VOLTAGE
OUTPUT CIRCUIT ) ol BUF2
UF1 13 QUTPUT 2
OUTPUT 1 FILTER GND PASS THROUGH

WITCH SHOCK ~ THRQUGH/
NOISE REDUCTION VCA SWITCH
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MITSUBISHI SOUND PROCESSOR ICs

M51132L/FP

2CH ELECTRONIC VOLUME-BALANCE

PIN DESCRIPTION
Pin No. Name Function Typical DC voltage

® Vce DC 8 to 15V is applied (rated voltage 12V)
@ Input 1 Maximum input 3.4Vrms (typ.) 55V
€] QOutput 1 4.8V
@ Reference supply voltage output| Maximum output current 10mA(typ.)built-in short ¢ircuit protection circuit 5.2V
® Filter 12V
® No connsction Can be used for wire repeater to GND, etc.
@ GND
Volume/ Left/ (ight simgltaneous volume or channel 1 volume is controlled

volume 1 control by this value in the range of O 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 ="

® noise reduction switch is turned on/off. The time constant is determined by thro;:::r Vagz ov

externally connected capacitor. T(sec)= 1.2 x C X 20k
o) 52:2:::/2 control Balance or channel 2 volume is controlled with Q to 5.2V.

. Operates as VCA with OV, and passes through the input to output

L) Pass through/VCA switch with 5.2V.

Operates as channel 1 volume at pin ® and as channel 2 volume

, at pin @ with OV.

® Control mode switch Operates as channel 1 and channel 2 simultansous volume at piry

® and as balance at pin @ with 5.2V.
® Output 2 4.8V
® Input 2 Maximum input 3.4Vrms (typ) 5.5V

ABSOLUTE MAXIMUM RATINGS (Ta = 25%, unless otherwiss noted)

Symbol Parameter Conditions Ratings Unit
Vece Supply voltage Quiescent 155 \'
lcc Circuit current 40 mA
Pa Power dissipation When mounted on PC board 800(L) /550(FP) mw
Ke Thermal derating Ta225C 8.0(L) /5.5(FP) mW/C
Topr Operating temperature —-20 to +75 c
Tstg Storage temperature -40 to +125 °C
TYPICAL CHARACTERISTICS
THERMAL DERATING
{MAXIMUM RATING) CIRCUIT CURRENT VS. SUPPLY VOLTAGE
900 T

o _ Vi=0 |

% 800 < 241 V012 mode (Note 1)

< 700 z 22

> 600 g 20 o

8 L 18

£ 500 N MS1132L Z 16 p

a 400 T /2/ VoL = Max

% \ . ] 14 N s

5 300 N N ".‘ C'_) 12 /;/ VoL = Min

% 200 B 3 10444 :

2 & A

o 100 v by S 8

0 > 6
0 25 50 75 100 125 150 5 10 15
AMBIENT TEMPERATURE Ta (C) SUPPLY VOLTAGE Vce (V)
Note 1. VOL2 mode is left/right indepandent volume control mode.

Teh N
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MITSUBISHI SOUND PROCESSOR ICs
M51132L/FP

2CH ELECTRONIC VOLUME-BALANCE

ATTENUATION V8. VOLUME ATTENUATION V8. BALANCE

VOLTAGE CONTROL CONTROL VOLTAGE
0 0 T v
Vee 1=12V . i ¥ VoL =Max ] l
Vi=1Vrms[ | _ i —20d
B8 _p0 f=1kHz g _20 ; - ATT20dB] .
N J 4 IHF-A N RS
t l: I
< -40 // < —40 syt
Z L}
5 8 ; Vi 12v
= i cc =
< -60 ‘ 4 —60 : Vi=1Vrms
& & T T bl rodeioted)
= ! mode(NoteZz
-80 -80 : 3 i
'2 E :th IHF-A ghl
-1 -100 ] |
000 2 4 6 8 10 o 0 1 2 3 4 5
VOLUME CONTROL VOLTAGE VvoL (V) BALANCE CONTROL VOLTAGE VeaL (V)
Note 2. BAL mode is left/right simultaneous
volume and balance control mode.
TOTAL HARMONIC DISTORTION OUTPUT NOISE VOLTAGE
§ V8. OUTPOUT VOLTAGE > 100 VS. ATTENUATION
~ 10
[a) TlVee =12V E | Ro=10kQ
I Sl =1kHz 2 ; IHF-A
z Ro = 800 © TTTATT= 2048 P
& 1}voL2 mede 1 3
£ L30kHz {am w
o 3|LPF VoL = Max 52
'f/-) } A = 10
8 o / 3 v
o 5 7 > 7 7
z 3 w 5
S N / 3
E 0.01g 2
T 3 §
) |
< 0.001 5 1
o 001 3501 351 3510 35100 (o] -80 -60 -40 -20 O
OUTPUT VOLTAGE Vo (Vrms) ‘ ATTENUATION ATT (dB)
ATTENUATION VS. FREQUENCY CROSSTALK VS. FREQUENCY
CHARACTERISTICS 20 CHARACTERISTICS
+20 -
LR
[ | vee=12v LU LU T
~ VoL= Max ) BW = 20Hz to 20kHz(DIN Audio)
5 0 l “HI a —401vo = +10d8V
o
— 2
= ATT=-20dB
< -20 & -60
: I < T T
= ATT=—40dB < m
< —-40 B -80
2 [T %
B ATT# -60dB i Pg
- S <
E 60 100 -
Fe=00Q [T]
-80 -120 R
10 35100 351k 3510k 35100k 10 35100 351k 3510k 35100k
FREQUENCY f (Hz) FREQUENCY f (Hz)
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MITSUBISHI SOUND PROCESSOR ICs

M51132L/FP

2CH ELECTRONIC VOLUME-BALANCE

~ MAXIMUM OUTPUT VOLTAGE - MAXIMUM OUTPUT VOLTAGE
£ V8. LOAD RESISTOR £ VS. SUPPLY VOLTAGE
> 2z 5 LB
< 7 | = 1kHz
g 5 g VoL2 mode
L 3 $ 4} VoL=Max
" o THD=1% P
0] 1 g " 30kHz LPF s
,‘5 [ 3
3 3 3
> 3 /’ > //1
= E 2
g ol g P
> f=1kHz ] 2
o g VoL2 mode] o 1 /
= VoL = Max ]| =
2 THD=1% 2 1
2 001 L1110 2 0
3 100 35 1k 3510k 35100k % 5 10 15
b
= LOAD RESISTOR RL (Q) SUPPLY VOLTAGE Vcc (V)
VOLTAGE REJECTION RATIO VOLTAGE REJECTION RATIO
a VS. SUPPLY VOLTAGE & VS. SUPPLY VOLTAGE
3 T T :g 0 ¥ 1 J |
pot Vee = ~ 20dBV ot Vee = - 20dBV
g " VoL2 mode g I VoL2 mode
— 20} Vou = Max ~20 | VoL = Min
& ~?OT'DIN Audio o "l DN Audio
= =
g -40 & -40
3 5 3
o f = 100Hz Q f =100Hz
= h ; =
8 N A g "% |
g \za Y ¥ f=1Hz
" -80 f=1Hz " -80
2 s
a-100 2-100
g 5 10 15 e 5 10 15
SUPPLY VOLTAGE Vce (V) SUPPLY VOLTAGE Vcc (V)
B L24982L 0022386 8437 WA
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MITSUBISHI SOUND PROCESSOR ICs
M51132L/FP

2CH ELECTRONIC VOLUME-BALANCE

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

Symbol Parametar Test conditions in LnTr:::s Max Unit
lcco Circuit current In quiescent state, volume : min 9 17 30| mA
ATTo Attenuation =2 9 +2 dg
Att - Vi = 2Vrms, IHF-A, volume : min -105] —85| dB
CcB Channel balance -2 0 +2| dB
THD Total harmonic distortion 15kHz, LPF 0.01 0.1 %
Ri Input resistor 5.0 150 kQ
BAL Balance attenuation Vi = 2Vmms, [HF-A -105| -85 dB
Nomin Output noise voltage Rg10kQ, in quiescent state, IHF-A, volume:min 4.8 10 | uVrms
Nomex Rg=10kQ, in quiescent, IHF-A 9 20 [uVrms
Vimax Maximum input voltage THD = 1 %, volume : center 2 34 Vrms
Vomax Maximum output voltage THD=1% 2 34 Vims
Cr Crosstalk . Rg =0Q, Vi=2Vrms, IHF-A -102 | -80| dB
Gvp Pass through voltage gain Volume : min -12|+08| +28| dB
Cer Pass through channel balance Volume : min -2 0 +2 | dB
Note 3. The volume max is the condition in which the same voltage as Vr is applied to pin ®.
4. The volume center is the condition in which the same voitage as Vr/2 is applied to pin ®.
5. The volume min is the condition in which pin ® is connected to GND.
1/O INTERFACE (M51132L)
5.5V 52V 5.5V

[2] [ [d 2

[14]

Vce 52\, Vee Vce
Vref
150k 150k
510u
25u 1801 00u 1004 100 100u 251 1801

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

’ vce
Vi
™ 108v ) $
. ’/’ .
vee 30k i 20k
, . : 15
12v 1.5m il 100u "
16k

o] T

x . 5. 48V

Units Resistance : Q
Voltage : V
Current : A

B L24982k 0022347 7273 W
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MITSUBISHI SOUND PROCESSOR ICs

M51132L/FP

2CH ELECTRONIC VOLUME-BALANCE

TEST CIRCUIT (M51132L)

Vi

%SG
S 2
! 2 S 10k 170—}]
S1-1 713 10k ;‘7 S1-2 jf 10k

20 150k : S2 s3 1902 & 02
103 1'% sea
Sa-1 soks L sokS ! ss 4
2 2
33k
50k 3 S0k 4 2
10k
10u 10u
. +
8 10 14

+
2 4 [8] 12
Ms1132L
1 3 5 7 9 1 3]
+ +
+ 10u + St zzi0u
10u 27 + 1
22n _ ) 4T
O
3
vee
—® 12
—0Oy O
Ss

The average responce type
THD V.V must be used for V.V.
N -

The IHF-A filter can be replaced with the following circuit.
Example of IHF-A filter equivalent circuit (Note that the output is multiplied by 100).

22k
Adjust to mest |HF-A
100 characteristics at f > 1kHz
00Tu 001 Adjust to obtain the gain of
101 100p 40dB from input to output

INPUT 2.2k OuTPUT

1M < 50k 159 21 22k
Units Resistance : Q
Capcitance : F
M 24982k 0022388 LOT WA
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MITSUBISHI SOUND PROCESSOR ICs

M51132L/FP

2CH ELECTRONIC VOLUME-BALANCE

SWITCH CONDITION AND TEST METHOD

Switch
Symbol Parameter Si-1[Si-2| S2 Ss3 Sa Ss Se S7 [Ss-1 | Ss-2 Test method
- Measure the current flowing
lcco Circuit current 2 2 3 3 2 2 1 2 1 1 to pin @ in quiescent state
1 2
ATTo 1 1 1 5 2 T 11/2| 2 1 1 | Obtain from the quation
Attenuation 3 2 ATT(dB) = 20 log(Vo/ Vi)
Att - 1 1 3 > 2 1 1/2 1 1 1 ATT-« is IHF-A in
CcB Channel balance| 1 1 1 ; 2 ? 1-2) 2 1 1 CB(dB) = ATTeht — AT Teh2
Total harmonic 1 2 T
THD distortion 1 1 1 5 2 1 1/2] 2 1 1 15kHz LPF in
. 1 12 Given the output as Vor when
Ri Input resistor 1 1 1 1 2 2 2 Ss—1 and the output as Voz
2 122 when Sg—>2
41 RikQ)=150/( Vo1/Voz- 1)
Balance 1 1 _ '
BAL attenuation 1 1 1 3 2 1 > 1 1 1 BAL(dB) = 20 log(Vo/ Vi)
Nomin . 2 2 3 3 2 2 1/2 1 1 1 IHF-A in
Qutput noise 2 1
Nomax | YO't2% 2 |2 |1 32 2wzl 1 [ 1|1 | HA
) Maximum input 2 - Input signal voltage when the
i Vime voltage ! ! 2 2 2 1 V2] 2 ! ! output distortion rate is 1%.
Maximum output 1 2 Output signal voltage when the
Vomax voltage ! ! ! 2 2 1 /2| 2 L ! output distortion rate is 1%.
3 1 1 IHF-A in
Cr Crosstalk 1 1 2 2 ] 1 1 Cr(dB)=20 log
1 3 : 2 i (Vo(Vrms)/2(Vrms))
Pass through =
Gvp voltage gain 1 1 3 3 1 2 12| 2 1 1 Gve(dB) =20 log(Vo/ Vi)
Pass through . - _
Cep cnannel balance 1 1 3 3 1 2 |12 2 1 1 Car(dB) =Gvpch1 — Gvpch2

Note 7. if the parameter is separated into two rows., All the switching conditions in the upper row and all the switching conditions in the

lower row are measured.
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MITSUBISHI SOUND PROCESSOR ICs

M51132L/FP

2CH ELECTRONIC VOLUME-BALANCE

APPLICATION EXAMPLES (M51132L)
(a) Control by left/right simultaneous variable volume and balancer

CHANNEL 1-2
SIMULTANEQUS CHANNEL 1-2
IN1 VOLUME BALANCE "\%2
10 i 10
¥+ M : + o
2 INPUT1[ 4 | Ref 6 14[INPUT2
INPUT INPUT€7
BUF1 BUF2

]
CONTROL VOLTAGE
CONTROL CIRCUIT

REFERENCE

Qu

SUPPLY
VOLTAGE CIRCUIT

TPUT %
BUF1

vce +
10

(b) Control by

IN1 VOLUME

1| Vvee 3 [OUTPUT1| 5 |FILTER] 7 |GND | 9| *4
+ +
W +10u 22u 47u

VCA
ouT?

left/right independent volume

CHANNEL 1 CHANNEL 2
VOLUME

[ ek )

+10u

2|inpuTi[a] Ret  [6

INPUT
BUF1

L
CONTROL VOLTAGE
CONTROL CIRCUIT

REFERENCE

OUTPUT VCA

SUPPLY
VOLTAGE CIRCUIT

BUF1

1| Vvee

vce +

OuT1

3 J0UTPUT) | 5 |FILTER| 7 |[GND |9 | *4
+ + +
10u 101 22u 47n

* 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 Balance/volume 2 control

* 3 Control mode switch

* 4 Pass through switch shock noise
reduction

*5 Pass through/VCA switch

Different between
example (a) and (b)
Pin Example Example
No. (a) (b)
Volume chl volume
control control
® Balance ch2 volume
control control
Connected
® to pin @ GND

Units Resistance : Q
Capasitance : F

B 249826 0022390 268 N
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