MITSUBISHI SOUND PROCESSOR ICs

M51137FP

ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR
MULTIAMPLIFIER APPLICATIONS

DESCRIPTION

The MB1137FP is a Bi-CMOS IC developed for audio-visual systems. It is suitable for
multiamplifiers, being used for processing small analog signals in the stage before power
amplifier. The IC uses 8-bit serial data transmitted from a microcomputer in order to
perform sound control such as master volume control (VCA system), tone control (bass,
mid, and treble), and bass boosting. Its applications also include use as a single output
and car audio systems.

FEATURES

B Built-in VCA circuit for main volume control

.Variab|e volume FANQE * - evorersrerrrrrssnaninnns - 96d8~+ gdB
W Capability of controlling VCA from external source

M Builtin bass booster enhances heavy bass

B Tone controt

Treblg --ereeiereeerenrrenenes ~ 10dB~ + 16dB (2dB/ step)
Mideeeeeerrmemmaemivnnnn. — 10dB~ + 10dB (2dB/ step)
Bags +-verreerrerrrennianniaes —~ 10dB~ + 18dB (2dB/ step)
Bass boost --ror-ueerees - 10dB~ + 10dB (2dB/ step)

BFor controling in each mode, the IC uses built-in
microcomputer interface and serial data that regulates
volume (8bit), treble, mid, bass, and bass boost (4-bit)

Outline 42P2R-A
RECOMMENDED OPERATING CONDITIONS 0.8mm pitch 450mil SSOP

4 17. )
SUPDly VOIAGE Fange:--:+++swessesesrsesssssssssscons Vee = 7.5~12V (8.4mem x 17.5mm x 2.0mm)

Rated supply Voltage ............................................ Vee = 9V
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MITSUBISHI SOUND PROCESSOR ICs
'M51137FP

ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS

PIN CONFIGURATION

VCA IN1

VCA OUTI1

BPF IN1

HPF IN1

LPF IN1

FILTER REF1 QUT1
ANALOG GND1
BASS BOOST1
BASS BOOST OUT1
BASS BOOST IN1
TONE HIGH OUT1
BUFFER HIGH IN1
BUFFER HIGH OUT1
TONE LOW OUT1
BUFFER LOW IN1
BUFFER LOW OUT1

d4LELISN

VCA IN2

VCA 0UT2

BPF IN2

8 HPF IN2

LPF IN2

FILTER REF2 QUT2
ANALOG GND2
BASS BOOST2
BASS BOOST OUT2
BASS BOOST IN2
TONE HIGH OuUT2
BUFFER HIGH (N2
BUFFER HIGH OUT2
8 TONE LOW OUT2
BUFFER LOW IN2
BUFFER LOW OUT2

@“@—@T

RESET 8] VCA CONTROL
LATCH D/A OUT
CLOCK FILTER
DATA vcec
LOGIC GND 22 REFERENCE QUT
Qutline 42P2R-A
IC INTERNAL BLOCK DIAGRAM
FILTER REF2
T2 BASS BASS TONE BUFFER BUFFER TONE BUFFER BUFFER
'CA 0UT2 HPF IN2 ANALOG BASS BOOST BOOST HIGH HIGH HIGH LOW LOW LOW VCA REFERENCE
VCA IN2 | BPFF INZ | LPF I GNDZ BOOST2 OUTZ IN2 OUTZ N2 OUTZ OUTZ IN2 OUT2 CONTROL D/A OUT FILTER Veo  QUT

i
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REGULATOR

REFERENCE
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MITSUBISHI SOUND PROCESSOR ICs

M51137FP

ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS

PIN DESCRIPTION

Pin No. Name Function

@ @ | VCAIN1 (@) Signal input terminal of chl (2)

®@ @ | VCA OUT 1 (@ Signal output terminal of chl (2)

@ @) | BPF IN1 (D BPF input terminal of chl (2)

@@ |HPFIN 1 (D HPF input terminal of chl (2)

® @ LPF IN 1 (2) LPF input terminal of chl (2)

® (@) | Fitter REF 1 (2) Filter output for analog reference voltage

@ (@ | Analog GND 1 (2) Ground of analog circuit

(®) | Bassboost 1 (2) Bass-boost gain terminal

@ (@) | Bass-boost OUT 1 (2) Bass-boost resonanse Amplifier output

® (B | Bass-boost IN 1 (2) Bass-boost resonanse Amplifier input

@ @) | Tone high OUT 1 (2) Treble, mid output

@ (@) | Buffer high IN 1 (2) Treble, mid buffer input

® (® | Buffer high OUT 1 (2) Treble, mid buffer output

@ (@) | Tone low OUT 1 (2) Bass, bass-boost out

® (@) | Buffer low IN 1 (2) Bass, bass-boost buffer input

® (@) | Buffer low OUT 1 (2) Bass, bass-boost buffer output

®@ RESET MUTE. Set Volume minimum and tone control minimum by high level voltage.

Latch signal of serial data from microcomputer to the IC.
® LATCH Operate at rising eges of pulse.
Clock signal of serial data from microcomputer to the IC.

® CLOCK Operate at rising eges of pulse.

@ DATA Serial data input. (LSB first)

1)) Logic GND Ground of digital circuit

@ REFERENCE OUT Reference output voltage source. (5.8Vtyp)

B Vee Supply voltage (7.5~12V)

@ FILTER Filter for ripple

1) D/A OUT VCA control voltage source by D/A convertor

® VCA CONTROL VCA gain control terminal

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit

Vee Supply voltage 14 Y

Vi Digital input voltage -03~70 \Y

Pd Power dissipation 1000 * standard board| mW

Ke Thermal derating 10 (Ta225%C) mw/C

Topr Operating temperature -10~+70 C

Tstg Storage temperature -40~+125 T
* Standard board

@ board size TOmm X TOmm

® board thickness 1.6mm

@ board materiat glass epoxy

® copper pattern
copper thickness 18um

copper size

0.25mm(width) 30mm({length/lead)

B L2y982L 0018395 395 WA
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MITSUBISHI SOUND PROCESSOR ICs
M51137FP

ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS

ELECTRICAL CHARACTERISTICS
(Ta=25C, Vcc =9V, Control data : FF5550 (volume max/tone flat), f = 1kHz, unless otherwise noted)

Test conditions Moasu- Limits
Symbol Parameter - Control Switch condition rement Unit
Input condition dgt; SA [SB1SB2 | SC poiur:t Min | Typ Max
lce § Circuit current Quiescent FFS550|OPEN|OPEN| BPF | a |PIN® 26 38 50| mA
S
VReF ; Reference voltage ) T T ] i) T [PIN@| 54 5.8 63| V
2 .
Ve | 3| Filter voltage 1 t |t ||t |Pn@ 82| 89| - | v
PIN®
Level “H” _ PIN®
IH % input current ViH =45V FF5550 |OPEN{OPEN| BPF b PIN® 0.3 1.0 30 HA
5 PIN®
Level “L" _ _
I mput current ViL =05V i) t T ¢ 1 T 03 00| 03] uA
. . s Quiescent (data PIN®
OFSTM1 |§| Tre/mid Switching | o jiching oftset | o |OPEN|OPEN| BPF | 2 20| o|+20| mv
- 5| OT'set voltage voltage difference) PIN® '
o . A
€| Boost switching FF5550 PIN®| _
OFSBB1 5| offset voltage 1 7 L= FF5555 T T T T PIN® 10 0 +10}1 mv
2| Boost switching FF5550 PIN®| _
OFSBEZ || ficet voltage 2 T o] 0| T 0T gl 1O 0] +10| mv
81 Total - _ _ _ _ _ |CB+ _
CBVT §| channel balance 1 (Calculation) CBT 3 0 3| dB
3 Total . CB+
CBVM B| channel balance 2 (Caleulation) - B - - ~ |caM -3 0 3| d8
§| Total ) _ 1 CB+
CcBvVB 5! channel balance 3 (Calculation) ~ ICBBA -3 0 3( dB
ATT Minimum _ 1 : A1),
(miry Attenuation level Vi= - 14dBV FF5550 | CLOSE JOPEN| BPF a AQ) 1.2 9.0 108 dB
cB Channel balance T 1 i g 1 ] ';((12))/ -18 0 181 dB
Total harmonic | Vie-14dBv,  *1 A
THD distortion speaonz~aokz | T | T TP Lo il B
N s g| Noise voltaoe Quiescent T OJOPEN| ¢ | ® | ¢ | § | - | 250| 560 |uVems
2 .
THD 5! Maximum total Vi=-3d8V, *1 _
(max) Z harmonic distortion| BPF=400Hz~ 30kHz T |CLOsE| ¢ t T J 0.1 100 %
ATT ‘S| Attenuation level o * 3 B
(=10 % (- 10dB) Vi= - 1448V 9ABB50; T 1 T ] i 28 1.0 08| dB
ATT  |@| Maximum Vi=-3dBV,*! | _
(max) attenuation level IHF-A 005550| T T J 7 1 97 77| d8
Maximum attenuation|{ Quiescent
No noisa voltags IHE-A f |OPEN| ¢ f i f - 100 | 200 |uVrms
. OPEN/
Vi=— 3dBv, CLOSE
cT Cross talk IHEA FF5550 CLOSE/ T T f L 90 70| dB
OPEN
*2
GvT Voltage gain Vi=-5dBv ~ |FFE550|OPEN|CLOSE| HPF | & |SD:| 19| —17| <15 a8
CBT W! Channel balance T s i T 1 T B/ _ 2 0| +2| dB
@ B(2)
Ll
! Total harmonic Vi = - 5dBvV B(1),| _
THDT |- gistortion gPE-dootz~30kiz | § | T T T | T e 001 o1 ] %
NoT Noise voltage 'C:‘u;:cent 1T T |OPEN| ¢ T 1 - 40 80 {uVrms
8 L2u982L 001839L 221 WA
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MITSUBISHI SOUND PROCESSOR ICs

M51137FP

ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS

ELECTRICAL CHARACTERISTICS (cont.)
(Ta = 25°C, Vcc = 9V, Control data : FF5550 (volume max/tone flat), f = 1kHz, unless otherwise noted)

Test conditions Measu- Limits
Symbol Parameter ‘ . Control Switch condition rement Unit
Input condition |~ n SA 15811582 [ SC |point| Min | Typ | Max
THDT Maximum total Vi=t6dBY, *2 B().| _
max harmonic distortion| BPF=400Hz~30kHz || D000 |OPENCLOSE| HPF |2 | g5y 01| 10 %
GVT Maximum e *2 _ _
(max) |, | voltage gain Vi=-5dBY T T lJ T 0 1) 3 ! 1] d8
GvT  |@| Minimum —og | o B
Cmim W Joitage gain T FFO550| 1 1T T T { 29 27 25 dB
- .2 OPEN/
Vi=+6BY  eepegol ¢ Ol g | ¢ | 9 0 | -60
Ik —~ - -
cTT Cross ta IHE-A CLOSE/ 8 dB
OPEN
. %3
GVM Voltage gain Vi=-5dBV  |FF5550|OPEN|CLOSE| BPF | & %((‘2)) ~19 | -17] -15| B
CBM Channel balance T i T f T T BB((%/ -2 0 +2}| dB
Total harmonic Vi = - 5dBV BO,| _ e
THOM distortion praoobz~3okiz | § | T T T T IR 001 01 ] %
NoM Noise voltage l(})_{uFu-e:cent i} ¢ [OPEN| & | T | © - 40| 80 |uvrms
THDM [Q] Maximum total Vi=+6dBY,  *3 B
max =| harmonic distortion| BPF=400Hz~30kHz FFSAS0| f |CLOSE| € 0 T .01 10 %
GVM Maximum o *3 _ _ _
(max) voltage gain Vi=-5dBv J T lJ o T T 9 7 5| @
GVM Minimum _ma.l _
Gvm e ain 2 FR5080| ¢ | ¢ | 0 | § | f | -29|.~27|-25| aB
vs OPEN/
Vi =+ 6dBV CLOSE
, FEA _ - _
CTM Cross talk HE-A FFSAS0| CLOSE/ i ] 1 80 60| dB
OPEN
%4
GVBA Voltage gain Vi=-5dBV  |FF5550|OPEN|CLOSE| LPF | a %((‘2)) —19| -17| -15] 4B
CBBA Channel balance T ] i) t 1 i %((12))/ -2 0 +2 | dB
Total harmonic Vi= - 5dBV cad,y _
THDBA | | gictortion grraoohe~aociz | ¢ | T T T T e 001 | 01| %
NoBA Noise voltage ﬁ:#iicent T f |OPEN| f i T - 40| 80 |uVrms
THDBA Maximum total Vi=+bdBY,  *4 : _
max harmonic. distortion| BPF=400Kz~30ktz |/ oo00| T |CLOSE| ¢ | @ | 7 011 10 %
GVBA Maximum o *4 _ _
(max) o voltage gain Vi 5dBY T 0 g 7 T T 3 ! +1 dB
GVBA | 8| Minimum _ _ _
(min) o voltage gain 1 FFS500| 1 { 1 T 1 29 27 25 dB
' . OPEN/
Vi = + 6dBvV CLOSE
FF55D0 - |- -
CTBA Cross talk IHE-A ¢ CLOSE/ T i his 80 60| d8
OPEN
Boost maximum
THDBB . Vi=-10dBv, *4
max total harmonic BPF=400Hz ~ 30kHz FF6505| { |[CLOSE| T f T - Q.1 10| dB
distortion
GvBB Boost maximum | Vi=—-10dBV** : _ _
(max) voltage gain f = 800Hz FFS585| 1t 7 T L 7 10 7 5| a8
GVBB Boost minimum _ _ _
(min) voltage gain T FFessD| ¢ | ¢ | ¢ | © | © 29 271 —-24| dB
Note: * 1; Vi is VCA input voltage. % 2; Vi is HPF input voltage. * 3; Vi is BPF input voltage. ¥ 4; Vi is LPF input voltage.
* MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M51137FP

ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS

TEST CIRCUIT

SA(2)

} 10u 10u
oo s M M —0 o
10|<7%7 [ £10k
@A [
10k Pou 310k '
10 l: j o
3

o—1 0 SB2(2)
seicy  SB2(D gpe T MY +10,| BPF

40
sri——1] B
o—] (38}

SB1(2)

[5] Y
10k $10k FE # 10k 310k 104
L8 37]

+
qu
18

001

Z
=l
:
35
0.018¢
Ei—
51—

o
g &
-
L 5

:‘” EREL
ol|®]l|®@f|~

—

dZELISW
8

10u 10u
12 31
10u+ r—-— — +10|1
G 3] 3] —H— —G@2D
10I<j7 7iWk
—{14 29
10;5*_%2 10u
——'15 28
Ut el Gl
@ (e L0 R £

RESET 17

=
LATCH a__
CLOCK ; p :]2 "
DATA [og 23]— Z2u

Il |
22u
&1L @@ VIH = 45V

ViL = 0.5V
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Units Resistance : Q
Capacitance : F
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MITSUBISHI SOUND PROCESSOR ICs

M51137FP

ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS

OPERATIONAL DESCRIPTION TIMING DIAGRAM (RECOMMENDED CONDITION)
1. CONTROL METHOD (LSB) (MSB) 1
(1) DIGITAL CONTROL SPECIFICATION DATA t 4
Data format te—w 1 ps(min)
CLOCK H —-le__"i\_-__f_ .-- S —S——
8bit 4bit 4bit 4bit 4bit L ' | J :
MSB) | Volume | Treble | Mid | Bass | B2%% | cse) QS — a1 us(min)
boost ! 2us 2us ! !
Volume  :00~FF (8bit D/A data) LaTcH 1 (onie) (min)__ .. : ;
Treble :0~D (14 step) L 1 | j\
Mid :0~A (11 step) pr—
Bass :0~D (14 step) - 2us{min)
Bass-boost : 0 (11 step)
1~5 Note 1. RESET (MUTE) is volume minimum and tone control
9~D minimum by “H” level.
Puls width 2us(min)
2. CLOCK, LATCH functions operates at rising ege of pulse.
3. Recommended input level
“H" level : more than 4V
“L" level : less than 1V
the, threshold voltage (Logic input buffer) is about 2.5V.
CONTROL DATA TABLE
D/A converter for VCA TREBLE MID BASS BASS-BOOST
DATA/{ OUTPUT VOLTAGE |DATA GAIN DATA GAIN DATA GAIN DATA GAIN
00 Vz 0 - 10dB 0 - 10dB 0 - 10dB 0 + 0dB
01 —25—%3)6*—\“— 1 - 8dB 1 - 8dB 1 — 8dB 1 +2dB
! ! 2 - 6dB 2 — 6dB 2 - 6dB 2 + 4dB
! ! 3 — 4dB 3 — 4dB 3 - 4dB 3 + 6dB
|' ! 4 - 2dB 4 - 2dB 4 - 2dB 4 + 8dB
' ! 5 +Q0dB 5 + 0dB 5 + 0dB 5 + 10dB
! ' 6 + 2dB 6 + 2dB 6 + 2dB 6 -
' ! 7 + 4dB 7 + 4dB 7 + 4dB 7 -
! ! 8 + 6dB 8 + 6dB 8 + BdB 8 -
! ! 9 + 8dB 9 + 8dB 9 + 8dB 9 -~ 2dB
' ! A + 10dB A + 10dB A + 10dB A — 4dB
' : B + 12d8 B - B +12dB B - 6dB
: : C + 14d8B C — C + 14dB C - 8dB
| | D + 16d8 D - D + 16dB D —10dB
2Vz + 2B4Vr
_— E - E - E - E -
FE 256
Vz + 255VF
— = F - F - F - F -
FF 256

Note typical or designed value. VZ, VF is internal power supply voltage.

+ 12dB~ + 16dB of treble and bass are for

loudness.

mm L2yd982k 0018399 T30 -
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MITSUBISHI SOUND PROCESSOR ICs
M51137FP

ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS

VCA GAIN LEVEL (EXAMPLE)
Control data VCA gain level

(D/A converter) (dB)
OF (Maximum attenuation)
1F -79
2F - 59
3F -44
4F -32
5F -23
6F -15
7F -9
8F -4
9F 0
AF +3
BF +5
CF +6
DF +7
EF +8
FF +9

(2) SIGNAL PROCESSING SYSTEM
[System] {Total gain: — 8dB (VCA MAX)}
TONE CONTROL SYSTEM GAIN: — 1748 (FLAT)

+ 9dB~ — 96dB 0B TREBLE OUTPUT BUFFER
fo = 3kHz P L AMP TREBLE/MID

INPUT O——f  VCA ' HPF o | Y —Oour
- 14dBv typ

0dB ~22dBv typ

MID
BPF . (Volume max)
Tone flat
D/A 0ds BASS OUTPUT BUFFER
BASS-BOOST AMP
LPF BASS OUT
—w|- oy
fc =~ 500Hz f0o =~ 60Hz
(fc, fo is for example.)
Voltage gain (designed value. Tone control system gain : — 17dB (flat))
Volume ¢ + 9dB~ — 96dB typ.
(VCA)
Treble : = 10dB~0dB~ + 10dB (2dB/ step)
(+ 12dB, + 14dB, + 16dB for loudnass)
Mid : — 10dB~0dB~ + 10dB (2dB/step)
Bass + = 10dB~0dB~ + 10dB (2dB/ step)
(+ 12dB, + 14dB, + 16dB for loudness)
Bass-boost : ~ 10dB~0dB~ + 10dB (2dB/ step)
B L2494k 0014400 542 WA
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MITSUBISHI SOUND PROCESSOR ICs

M51137FP

ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS

TYPICAL CHARACTERISTICS

CIRCUIT CURRENT
THERMAL DERATING REFERENCE, FILTER VOLTAGE
(MAXIMUM RATING) 2 VS. SUPPLY VOLTAGE
1200 g 80 o
- = 15 2
Q
% 1000 £ %
© 4 60 = <
Filter Volt 5
o 800 E ner \O age / 61
z N € 50 T 0 >
= N & - o«
< 8 L 40 o i
a. BEOf--tttTeT ""W p = A 5
3 . S 30l= Reference Voltage T
& 400 Y % 5 W
« ) o2 g
3 200 > Z &
@] . & 10 w
a A 4] |
0 hd ul 0 o
0 25 50 7075 100 125 a 6 7 8 9 10 11 12 13 14
AMBIENT TEMPERATURE Ta () SUPPLY VOLTAGE Vcc (V)
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
TREBLE OUTPUT VOLTAGE MID OUTPUT VOLTAGE
~ VS. HPF INPUT VOLTAGE e VS. BPF INPUT VOLTAGE )
%] 1 ~— —~ 1 . r ~
E  7fvec=90v o g TPvec=90V 7 o
2 Gif=1kHz T S Shf=1kHz 5 £
S 3|BPF 400~30kHz—7 > < 3IBPF 400~30kHz 17/ 3 2
2 7 & $ 2 4 2 5
b Vo / E o / =
9 ol 1K w01 1K
P { VA S 9 1 / 7 O
5 8 ra— e < 5 5 b
Qo 7 | = = 7 =
s 3 [a) 2 3 3 a
£ 2 // ’THD 2 > 2 // 2 g
§ 00} A ,I 01 & 500 v THO 01 Z
Q.
3 s~ g £ s~ 5 7
3 4 < 3 3 7 3 <
w I A T
= 2 1 o} 2 2 -
w0 ' = 3 0 s
= ~30-20-100 10 20 30 O -30-20-10 0 10 20 30 S
HPF INPUT VOLTAGE Vi (dB) BPF INPUT VOLTAGE Vi (dBV)
TOTAL HARMONIC DISTORTION
BASS OUTPUT VOLTAGE VCA NOISE VOLTAGE
VS. LPF INPUT VOLTAGE Q V5. SUPPLY VOLTAGE
2 1 — S o 30—
€  1vec=90v o B Rq = 10kQ
> 2 f=1kHz - = < QUIESCENT
BPF 400~30kHz 1 -
S 2 4 gz 3 MR T
W 0] Yo/ ; E 2 20 —
o U -7 o
x 1 T 7 O w
: 5 1 5 LI?) [G]
o 3 / ! 3 5 £
> 2 - { 2 5 3
= / [7HD g 8 MIN
5 001 0.1 10
[N 7 i ,/ % Ll
5 5 / y4 o %
o g V4 < b4
<
% 2 9 o
0 -30-20-100 10 20 30 © 5 7 8 9 10 11 12 13 14
LPF INPUT VOLTAGE Vi (dB) SUPPLY VOLTAGE Vee (V)
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M51137FP

ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS

TOTAL HARMONIC DISTORTION
VCA OUTPUT YOLTAGE ATTENUATION LEVEL
VS. VCA INPUT VOLTAGE Q VS. DA OUT VOLTAGE
~ = o +1 —
é’ 7 Vee = 9.0v [a) 5 0 Vee = 9V //"
£ Sh=1kHz = r Off=1kHz 7
< 3[RL=10kQ y, z < -10|Vi=-14dBV.
2 2 v 7 S 4 _,olR=10ke
W 1 1 E E -2
[ 7 / o -30
< 5 / I = - /
— 7 1 (42} |
— 3 V4 i bl z _ 40
Q / 1. o /
> 2 THD 2 = _go
= / / S =
0.1 Ly 0.1 S
z 7 7 Q = - 60
E 5 Y4 g @ /
2 < l: ~70
o 3 AN I <
S oo S 9 -90
‘ -30-20-10 0 10 20 30 S = 6 1 2 3 4 5 § 7
VCA INPUT VOLTAGE Vi (dBV) DA OUT VOLTAGE Voa (V)
TONE NOISE VOLTAGE TREBLE VOLTAGE GAIN
VS. SUPPLY VOLTAGE VS. TEMPERATURE
g 8 Quiescent @ 0 ! ! ! I +
> 7HHF-A < MAX Vee = 9.0V
S é f= 1kHz
o 6 Vi=—5dBV
z Z -10
Ly 5 - <
@ ] TONE I-:iIGH NOISE 8
g. 4= ! Q TYF
> 3 TONE LOW NOISE—] A
o 3 -20
7] >
s 2 o
=z . é
z & MIN
E 0 o I
6 7 8 9 10 11 12 13 14 -30 -20 -10 0 10 20 30 40 50 60 70 80
SUPPLY VOLTAGE Va (V) AMBIENT TEMPERATURE Ta ()
MID VOLTAGE GAIN BASS VOLTAGE GAIN
V5. TEMPERATURE V8. TEMPERATURE
r - 0
_ Vce = 9.0V s { —
g f = 1kHz -} MAX T vee = 9.0v
s MAX | |Vi=-5dBvV 3 f = 1kHz
3 3 Vi= - 5dBV
-10 -10
Z Z
g 5
w TYP w TYP
Q 2
= =20 B -20
a o
S 4
)]
s MIN g MIN
L
-30.-20 -10 O 10 20 30 40 50 60 70 80 -30 -20 -10 0 10 20 30 40 50 60 70 80
AMBIENT TEMPERATURE Ta (C) AMBIENT TEMPERATURE Ta (C)
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MITSUBISHI SOUND PROCESSOR ICs

M51137FP

ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS

APPLICATION NOTES

(1) Take care of the heat radiation of PCB. (6) NOISE IMPROVEMENT METHOD

(2) Take care of a PCB design about digital noise. ey

(3) The IC has three GND pins. SIGNAL SOURCE /

(4) Take care of electrostatic damage of ®pin and @pin. 3—1 M5"37FP}_°“°—I“”E“U‘TE"I’° I.
(5) Take care of gain characteristics of tone control. The ” SPEAKER

loose attenuation characterestics of filters will disturb the

. L ! The additional attenuater improves the noise characteristics for small
frequency respose in another filtering region.

signals.
Volume : Small------a
GAIN Volume : Large-~-b
BASS-
BOOST
/\ BASS MID TREBLE

YT

FREQUENCY

APPLICATION EXAMPLE 1 (Bi-amplifier system)

Voo =9v

POWER
AMP

TREBLE/MID OUT

POWER
AMP
BASS/BASS-BOOST OUT
M51137FP
LJLZ[;EJ 15 HJifiT” IZHIﬂ TSI uyugn{gg_]zl
10u H a a
IN 1 B v 2 - |x j: POWER
i) e I LZ L’Lﬂ B ke
10 47k 3R + &2 n z 5o e BASS/BASS-BOOST OUT
r‘* zEOu o o 10uzmz 10u
0.033n XL
;/; POWER
==0.033n AMP
;;; MICROCOMPUTER TREBLE/MID OUT
-]
Units Resistance : Q
. Capacitance : F
|
ey
4-13
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MITSUBISHI SOUND PROCESSOR ICs

M51137FP

ELECTRONIC VOLUME CONTROL WITH TONE CONTROLLER FOR MULTIAMPLIFIER APPLICATIONS

APPLICATION EXAMPLE 2 (Three dimensional type)
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APPLICATION EXAMPLE 3 (Standard type)
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