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Description

The M51132isaVCA (Voltage Controlled Amplifier) IC developed as an electronic volume control for audio-visual
equipment. TheIC isused to process small analog signals at the stage before power amplifier. Right/left independent
volume 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

e Two control modes can be selected.
(Left/right independent volume control mode or left/right simultaneous volume + balance control mode.)

e Passthrough switch isincluded to output the input signal asit is, irrespective of the volume/balance control
voltages.

e Shock noise reduction pinis provided to reduce pass through switch on/off shock noise.

o Built-in reference supply voltage circuit: output current 10 mA (Typ.)

o Maximuminput: 3.4 Vrms (Typ.) (f =1kHz, THD = 1%)

e Low distortion: 0.005% (Typ.)

e Good channel separation: 102 dB (Typ.) (f =1kHz, Vo=2Vrms, IHF-A)

Recommended Operating Conditions

e Supply voltagerange: Vcc=8to 15V
e Rated supply voltage: Vec =12V

System Configuration

M51132L/FP

POWER AMP

v SOUND EFFECTS ,% 'l

o TONE CONTROL IN1 ouT! N :ﬂ
RADID FEVERS
ECHO
TAPE SURROLIND-SOUND N2 ouT2 ]:I

DAT/ MWD/ DOT BASS BOOST e
LOUDMESS, ste

Rev.1.0, Sep.05.2003, page 1 of 11
RENESAS




M51132L/FP

Pin Configuration
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M51132L/FP

Pin Description

Pin No. Pin Name Function Typical DC Voltage
1 Vce DC 8 to 15 V is applied (rated voltage 12 V)
2 Input 1 Maximum input 3.4 Vrms (Typ.) 55V
3 Output 1 4.8V
4 Reference supply voltage Maximum output current 10 mA (Typ.) built-in short 5.2V
output circuit protection circuit
5 Filter 12V
6 No connection Can be used for wire repeater to GND, etc.
7 GND
8 Volume/volume 1 control  Left/right simultaneous volume or channel 1 volume is
controlled by this value in the range of 0t0 5.2 V DC.
9 Pass through switch Transit noise to the ear is softened by slowly switching 5.2 V for pass through
shock noise reduction between pass through and VCA with time constant when and 0 V for VCA
the pass through switch is turned on/off. The time
constant is determined by externally connected
capacitor. T(sec) =1.2 x C x 20k
10 Balance/volume 2 control  Balance or channel 2 volume is controlled with 0 to 5.2 V
11 Pass through/VCA switch  Operates as VCA with 0 V, and passes through the input
to output with 5.2 V
12 Control mode switch Operates as channel 1 volume at pin 8 and as channel 2
volume at pin 10 with 0 V.
Operates as channel 1 and channel 2 simultaneous
volume at pin 8 and as balance at pin 10 with 5.2 V.
13 Output 2 4.8V
14 Input 2 Maximum input 3.4 Vrms (Typ.) 55V

Absolute Maximum Ratings

(Ta= 25°C, unless otherwise noted)

Item Symbol Ratings Unit Conditions

Supply voltage Vce 155 \% Quiescent

Circuit current Icc 40 mA

Power dissipation Pd 800(L)/550(FP) mwW When mounted on PC board
Thermal derating Ko 8.0(L)/5.5(FP) mw/°C Ta=25°C

Operating temperature Topr —-20to +75 °C

Storage temperature Tstg —40 to +125 °C
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Electrical Characteristics

(Ta=25°C,Vec =12V, f =1kHz, Vi =1 Vrms, Volume Max, unless otherwise noted)

Item Symbol Min. Typ. Max.  Unit Test Conditions
Circuit current Icco 9 17 30 mA In quiescent state, volume: min
Attenuation ATTo -2 0 +2 dB
Att-00 — -105 -85 dB Vi =2 Vrms, IHF-A, volume: min
Channel balance CB -2 0 +2 dB
Total harmonic distortion THD — 0.01 0.1 % 15 kHz, LPF
Input resistor Ri 5.0 150 — kQ
Balance attenuation BAL — -105 -85 dB Vi=2Vrms, IHF-A
Output noise voltage Nomin — 4.8 10 pvrms  Rg = 10 kQ, in quiescent state, IHF-A,
volume: min
Nomax — 9 20 pvrms  Rg =10 kQ, in quiescent state, IHF-A
Maximum input voltage Vimax 2 34 — Vrms  THD = 1%, volume: center
Maximum output voltage Vomax 2 3.4 — Vrms THD = 1%
Crosstalk Cr — -102 -80 dB Rg =0Q, Vi=2 Vrms, IHF-A
Pass through voltage gain Gvp -1.2 +0.8 +2.8 DB Volume: min
Pass through channel balance Cagp -2 0 +2 dB Volume: min

Notes: 1. The volume max is the condition in which the same voltage as Vr is applied to pin 8.
2. The volume center is the condition in which the same voltage as Vr/2 is applied to pin 8.
3. The volume min is the condition in which pin 8 is connected to GND.

I/O Interface (M51132L)
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Note: All resistors, voltages, and currents are shown in typical values.
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Typical Characteristics
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Test Circuit (M51132L)
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Switch Condition and Test Method

Switch
Item Symbol S,; S, S, Ss S, Ss Se S, Sg1  Sg, Test Method
Circuit current Icco 2 2 3 3 2 2 1 2 1 1 Measure the current flowing to pin
(1) in quiescent state
Attenuation ATTo 1 1 1 1 2 2 1/2 2 1 1 Obtain from the equation
2 1 ATT(dB) = 20 log(Vo/Vi)
Atw 1 1 3 3 2 2 12 1 1 1  ATT=islHF-AIn
2 1
Channel balance CB 1 1 1 1 2 2 152 2 1 1 CB(dB) = ATTch1 — ATTch2
2 1
Total harmonic THD 1 1 1 1 2 2 12 2 1 1 15 kHz LPF in
distortion 2 1
Input resistor Ri 1 1 1 1 2 2 2 12 Given the output as Vo1 when
12 Ss—1 and the output as Vo2 when
Ss—2, Ri(kQ) = 150/(Vo1/Vo2 — 1)
Balance BAL 1 1 1 1 2 1 1 1 1 1 BAL(dB) = 20 log(Vo/Vi)
attenuation 3 2
Output noise Nomin 2 2 3 3 2 2 1/2 1 1 1 IHF-A in
voltage 2 1
Nomax 2 2 1 1 2 2 172 1 1 1 IHF-A in
2 1
Maximum input Vimax 1 1 2 2 2 2 1/2 2 1 1 Input signal voltage when the
voltage 1 output distortion rate is 1%
Maximum output Vomax 1 1 1 1 2 2 172 2 1 1 Output signal voltage when the
voltage 1 output distortion rate is 1%
Crosstalk Cr 3 1 1 1 2 2 1 1 1 1 IHF-A in, C1(dB) = 20 log
2 (Vo(Vrms)/2(Vrms))
Pass through Gvp 1 1 3 3 1 2 1/2 2 1 1 Gvpr(dB) = 20 log(Vo/Vi)
voltage gain
Pass through Cep 1 1 3 3 1 2 152 2 1 1 GBP(dB) = Gvpchl — Gvpceh2

channel balance

Note: 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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Application Examples (M51132L)
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Package Dimensions

— — 8¢ i
— v5e — B
— 12T — B
0¢ 8¢ 9¢ 3
26T 06T 8'8T a
ve0 /20 220 0
90 S0 v'0 q
— €9 — v
— — 60 v
€8 — — v
XeN WoN UIN OqUAS
SJalaWI||IA Ul uoisuawiq
JNV1d ONILV3S
o]
0 @) @®
>
R || N = - - - - - - - - -
e
> 5
N
3 a
Aojly nD v.°0 — L2 1-G2E-d-v1dIZ
[eualeN pea (B)ybrap apo) D3a3ar apo) abexoed (VI3

dIZ nwsgg uldyt onseld

Vadrl

Rev.1.0, Sep.05.2003, page 10 of 11

RENESAS



M51132L/FP

— — LCT 4
— 29, — T3] 4 re1eg 9 |re1ed 17
— 9.0 — <q
.8 — 0 0
T0 — — A
TA0) — — X
GGL°0 — — 174
— S09°0 — (Z]
— STy — 17
80 9’0 ¥'0 1
'8 8'L q'. 3aH
— LCT — E]
'S €S 'S 3
[A0) T0T 00T d
G20 ¢'0 8T°0 2 -
S0 ¥'0 G€0 q
— 8'T — 4 <y
A T0 0 v L — ® @
T¢ \'4 )
& CHBEAAAEH
SJ918WI||IA Ul Uoisuawiq 11 (r 3
ped JUNO\ papuawwosay e Q
—_——t-- — I
@W:WH@.@J mogm
—_— - 4 - E ] - )
s ~ 10888884
88y T ® @
W 7 20 %Ir Aojlv nD [ — LZ'T-00E-d-9TdOS
[elISIe\ peaT (Bnybram 9p0D O3A3r apoD abexoed rvI3
dOS ['wQOE uldgT onseld E V-NZd9T

Rev.1.0, Sep.05.2003, page 11 of 11

RENESAS



RenesasTech nology COI‘p. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!
1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary
circuits, (ii) use of nonflammable material or (i) prevention against any malfunction or mishap.

Notes regarding these materials
. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.
. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,
diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.
All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of
publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. Itis
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).
4. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to
evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.
Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life
is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater
use.
The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.
If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and
cannot be imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.
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. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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