MITSUBISHI SOUND PROCESSOR ICs

M62413FP

ELECTRONIC SOUND CONTROL WITH ELECTRONIC
VOLUME FOR MULTIPLE SOURCES

DESCRIPTION
The M62413FP Integrated Circuit is developed for audio-visual equipment.

It being used for controls sound in the power amplifier front stage.

This IC having are 2 channel input selector with 4 inputs, master volume control [by the
VCA (voltage controlled amplifier) system], tone controls (bass, mid, treble) and super bass
that IC can be operated by using serial data from microcomputer.

This IC can be applied to not only audio systems but also TV.

FEATURES
W Builtin electronic volume circuit for main volume control
H Volume variation range::-::--«:-we-seeeeees - 96dB to +9dB

EWith built-in bus boost circuit, bass can be intensified
W Sound control

Trebleg «xeeeoennresasrnersneess - 10dB to + 16dB(2dB/step)
1Y T ST R EY —10dB to + 10dB(2dB/ step)
Bags -voeeereees e ~10dB to + 16dB(2dB/step)
Super bass+ — 12dB to + 12dB(2dB and 3dB/ step) Outline 64P6EN-A
M Volume is controlled by 8-bit serial data from micro- 0.8mm pitch QFP
(14.0mm x 14.0mm x 2.8mm)
computer

Treble, mid, bass and super bass are controlled each by
4-bit serial data
B Builtin microcomputer interface circuit

B Built-in selector circuit (4 inputs) RECOMMENDED OPERATING CONDITIONS
M Built-in output ports (9 lines) Supply voltage range:-------=-ss-rerrrerrnineeans Vee=75 to 12V
Rated SUDDIY voltage ............................................ Vee = 8V

SYSTEM CONFIGURATION

AUDIO EQUIPMENT CONTROL
{9 LINES)

‘ L | M62413FP

| N « ML
COMPACT INL2
DISC PLAYER al N —
— 1l
or H fo—t—o , N Loh BASS AND SUPER
INL4]. BASS SPEAKER
CASSETTE _| |_°__._°

TREBLE AND MID
SPEAKER

TAPE PLAYER _||_<'>'1R.L ? ?

BASS AND SUPER

or o
FM/AM TUNER INR2 LR |
i |—o——-_° ) B Reh BasS SPEAKER
or INR3 - ]
DAT/MD/DCC — 2 CRANNEL' | |
Hhe I HR | Len TREBLE AND MID
SPEAKER
' Df C
AlL|lL
Tkl T

l MICROCOMPUTER I
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MITSUB

ISHI SOUND PROCESSOR ICs

M62413FP

ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES

PIN CONFIGURATION (TOP VIEW)
o~ o~ oo o™
825228 398580
SLo9F 29885855555
SEZ22F0dO00OFADFO®D
R EEEEEEEE R
GND2 [} PORTO
VCAI1 ) PORT1
SEL2[] PORT2
IN2 - 4 75 PORT3
IN2 -3 28] PORT4
IN2 -2 27 PORTS
IN2 - 1 5} 7% Voo
DAC £f] 2% REF
FIL B GND
INT -1 23 Vee
INT -2 2 DATA
INT - 3 7] CLOCK
INT — 4F7] LATCH
SEL1 82 19 PORTS
VCAI B3] § PORT7
GND ] PORTS
2b23s23aagnas?
> S3E&% c22833
Outline 64PBN-A
IC INTERNAL BLOCK DIAGRAM
IN-4 N2
SELT N3 INIHT L 0,033
10u] 10w] 10u] 10w] 104] 10035 IN2-2  IN2-4  yCAlR
B BB T AT IN2-1 |IN2-3 | SEL2 | GND2
@s@ 266069 68" 6D — D3 —D—E)—6D 60—
o VCAT d & 3 4 L 6 b b VCAOZ
3D REF2
W0k 3%
»—l»ﬂo. L @) [FEF ’——‘ @ MIDINZ
560k 23% -1 s VCA DAC 33 MIDNF2
gLk CONT
2 5 3 @ TREIN2
I=1 =
enlen ® .‘ \/ (i‘@ BASINZ
e @ BASNF2
BB2
0220 ® TONE Lt TONE 12 D
® @ BBO2
022u 0 TONE H1 LoGIC TONE H2 39 BBI2
w @8 TONEL2
z O @9 BUFLI2
10k 10u “‘7 \Vi ’I’
03 @ BUFLOZ
LOW-PASS :
i il @5 TONEH2
+ B ~CON 1) BUFHIZ
1010 “7 | Ve \/ i T
09 (33 BUFHO2
"'[EJ‘T‘;LATSS O3 “'D“ OB O—®
PORT8 | PORT6 | CLOCK - PORTS | PORT3 | PORT1
PORT7  LATCH DATA L~ ) . PORT4  PORT2  PORTOQ
ov Units Resistance : Q
Capacitance : F
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MITSUBISHI SOUND PROCESSOR ICs

M62413FP

ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES

PIN DESCRIPTION
Pin No. Symbol _IDC voltage(V)| 1/O Equivalent circuit
® | veaol
' 0
® | VCAOZ 35 .
@ REF1 F‘ 1
@ | REF2 35 0 % Ny ;
0.TmA
) 10k 85uA
® | TREINI G
- j
@ | TREN2 ™
® MIDIN1
® | MDIN2 _ | 85uA
® BISINT ®
® BISINZ
@@
@ MIDNF1
® MIDNF2 _ |
@ BASNF1
@ BASNF2 % .
BBI1 1.75 -
® BBI2 MG A
oy L]
o ONELT (orotection)f T
TONEL
® | TONEL2 178 ©
BBO1
@ BBOZ2 23 °
100k Q F‘ ]
AAVA'
® |88 20 | ¥ 1
® |BB2 : 350uA l

B L24982k 0022197 450 W
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MITSUBISHI SOUND PROCESSOR ICs
M62413FP

ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES

PIN DESCRIPTION (Continued)

Pin No. Symbol  IDC voltage(V)| 1/0 ‘ Equivalent oircurt
85uA
® BUFLI1 a5 | X
@ BUFLI2 @
@ 27k Q %
® BUFLO1
® | BUFLO2 35 0 @ @ 1.2mA
(d— AW,
® TONEH1 ® ~6v
® | TONEH2 175 ° (orotection) T
o
FHI1
® BUF 2 35 85uA
@ BUFHI <
) 27%Q % ;I
18
® BUFHO1
® | BurHO2 35 Y ® é 1.2mA
@ PORTS H:44 o
® PORTO L:0 @
® PORT7 &
® PORT6
@ PORTS @
@ PORT4 - o
® PORT3
® PORT2
® PORT1 &
® LATCH
) CLOCK - I
@ DATA

| EE'-HBE[: 0022198 7497 WA
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MITSUBISHI SOUND PROCESSOR ICs
M62413FP

ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES

PIN DESCRIPTION (Continued)

Pin No. Symbol  |DC voltage(V)| 1/0 Equivalent circuit
® |ve 9 - @@—-
@ |oND 0 -
S REF 5.8 0 g: %L

- ® Voo - {
® |GND ~ ._—;J
& |GND 0

@ |
® VCAI2 39 | 150 2
VCAI1 ’
® 24uA 140uA
® | st ~ o
(7] SEL2
51
® IN2 -1
(3] INT -1
® IN2 -2
® |INi-2 SO Q—w \
_ | I._.I
® INT1 -3
® IN2 -4
® INt - 4
30k Q
@ AMN—
60k Q
® |Dac 0~58 | © 60k Q% % 60k 2
. =
ov
30k Q
® | FL 8.9 [
gy
(to circuits)
B L24982L 00221499 L23 M
e
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- MITSUBISHI SOUND PROCESSOR ICs

M62413FP

ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES

ABSOLUTE MAXIMUM RATINGS (Ta =25°C, unless otherwise noted)

Symbol Parameter Ratings Unit
Vee Supply voltage 14 3
Vi Digital input voltage -03 to 70 v
Pd Power dissipation 10004Standard circuit board) mwW
Ke Thermal derating 10 mW/C
Topr Operating temperature ~-10 to +70 C
Tstg Storage temperature -40 to + 125 T

ELECTRICAL CHARACTERISTICS
(Ta =25°C, Vcc = 8V, control data (volume maximum/tone flat) and f= TkHz unless otherwise noted)

2 Test conditions Limits
g SW conditions
Test i
% Symbol Parameter Inout condition Number salsalselsalsclsc e.s Min Typ Max Unit
3 of data 1217121712 SD| point
> lcc Circuit current| Quiecet 1 OFF|OFF|OFF|OFF|OFF|OFF| a | PIN23 33 45 57 | mA
ga VREF Reference voltage i 1t Tttt i Tt bl PIN25 5.3 5.8 6.3 \'4
- 2 Vel Filter voltage t § [glele 0|0t ][0] PINGT 82[ 89 | - v
| Hilevel |y _ 4y = lelelele|o|o]s| Pner 03| 1 3| uA
H input current| H i PIN22 : o
5
Q “L” level _ _ -
E I input current ViL=0.5v Tttt T 0.3 0 03 | uA
2 “H” level (Recommended
5] _
3| Vm input voltagel  condition) LALARAR AR AR AR 14 36| 43 5 v
“L” level {Recommended _
ViL input voltags  condition) fltjteieie|t|o T 0| 05 14 V
VPTH PORTO IoH = — TmA 1 OFF|OFF|OFFIOFFIOFF|OFF| a | PIN32 35 4.4 - v
VeTL loL = 4mA 2 T{oIT{e) R[0T ] PN32 - 0.3 0.5
o PORT] Vor = 9V 1 t{e[(s(t|nlnln| PIN3Y - 0 20 | uA
VpiL loL = BmA 3 tl{e[f[t|tlalg! PIN31 - [¢] 0.5 \'2
Ip2n PORT2 VoH = 9V 1 Tt (o|f]{0|0|{T]| PIN3O ~ 0 20 | pA
VeaL foL = BmA 4 TIC|G [ [T{R{T]| PIN3O - 0 05| Vv
IP3n PORT3 Vo =9V ] t{e[e[titin]n! PIN29 — 0 20 | pA
| VeaL loL = 5mA 5 |t[(t|e|e[t[t]|e]| PIN29 - 0 05| Vv
£ lpan PORT4 Von =9V 1 (ele[efefe|e[e] PN2B | - 0| 20| wA
2 VpaL low = S5mA 6 |(ti{tig|o[n[t]¢] PiIN28 - 0| 05| Vv
? IpsH PORTS Vo = 9V 1 giglttln]|t]t] PIN27 - 0 20 | pA |
3| Ves loL = BmA 7 g{gi{s(elo]|n]|n]| PIN2T - 0 05| Vv
IPBH PORTE VoH = 9V 1 flgislie(t]|t]|t]| PNIO - 0 20 | uA
VpesL JoL = SmA 8 lojsle|t|o]lt] PINTO - 0 0.5 \'Z
P71 PORTT Vou = GV 1 g1ttt ]|t] PINIB - 0 20 | unA
VerL loL = 5mA 9 gitit(e|t|e[e] PINIS - 0 05| v
VegH loH =~ 1TmA 1 tiglo|o|tl(e|0] PNIT 35| 44 - v
VesL PORTS8 loL = 4mA 10 Titit |ttt |0] PINIT - 0.3 05
IP8OPEN Vo = OV~EV 11 tiglt|elele|n] PN1Y -20 - 20 | uA
5 Gvs Gain Vi =~ 25dBV 12~15/ONJON [ R T[22 {AD.AD]| -10 0 1.0 dB
B[ THDs |G hanmonia vie-2sav. 400k to 30k 12~15 ¢ | 8 (2| ¢[00 |0 [AD.A@ | - | 001 | 01| %
| THDsmex hermonis dmiertior] Vi=-140BV.400Hz to 30kHA 12~15 1 ¢ | 2 |9 {2 |0 | ¢ |am. a0 | - 0.1 10| %
® Treblo/mid No signals (measure of [, PIN14
% OFSTM1 ::;::g;ne of fset data switching offset) 16—=170FFIOFF ¢ 1 0 |0 (0| © PIN35 -20 O +20 | mv
2| oFsse | e t 1=-18 ¢8| e|e|T] SNo | 10| o |+10]| mv
[$]
= Boost switching PINS
3 OFSBB2 | (1t voltags 2 T 1=19 (|0 |T|C{T(D PINA1 -10 0| +10 | mv
M :24982L 0022200 175 EH
e My
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MITSUBISHI SOUND PROCESSOR ICs
M62413FP

ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES

ELECTRICAL CHARACTERISTICS (Continued)

2 Test conditions . Limits
< Symbol | P t - Number SW_conditions Test Unit
g | SYMPO | FArAMEIEr | jaout condition of IsalsasB[sBsclsclgp] moint | Min | Typ | Max | T
& data [1{2)1[2[1]2
ek CBVT gotal channel - - -1-1-i-]1-]1-]-[cB+CBT| -3 0 3| a8
%c_E CBVM Jotal channel : - - -l-]-l-j-]-]-[CB+CBM| -3 0 3| dB
(55 CBVB | ol shame - - [-[=1-[-{-1-1-Fs+ceBA -3 0 3] a8
ATT(min) |Mnimum  ever | ROFerencedVi=-14dBY 1 OFF|OFF| ON | ON [OFF{OFF| a | B(1),B(2) 7.2 9{ 108 | dB
CB Channel balance, 1T T Tttt ¢[o|T]TBAYBD] -1.8 0 1.8 dB
Total harmonic | Vi=—14dBV, BPF o
2 THD distortion ~400Hz to 30KHz® T o (Tif{tit|f| 0| T |B(NBR 002 01| %
% No(min) |Noise voltege | Quiscet, JIS — A 1 | ¢ |OFFIOFFL ¢ | ¢ | © 1 - 25 56 [uVrms
> Meximn total | V;=-3dBV, BPF i on | o
.§ THDmax :7:::2:0“ =400Hz to 30kHzD o4 (om tit 1t - 0.1 10| %
£ ATT(-10) | Mtonuation¢-100B) ReferencedVi=-14dBV| 20 | ¢ |¢|f |0 |0 [T} ¢ 1 -28|-10 08| dB
D | ATT(max) [uexima stteution | Vi=-3dBV, JS-A®| 21 [f[{f{f{t[2[0]2 T - [ ~971{ -77] oB
No Noise voitwe wder | Quiecet, JIS — A 21 | ¢ [OFFIOFF| & | £ | T [B(1),B(2) = 10 20 |uVms
cr Crosstalk | vi=-3dev.us-a0| 1 |¢|¢ Gl ole|e] BD | - 1 -e0| -70| a8
GVT | Gein ReferenceaVi=—148v| 1 |oFF|orF|orForF| ™ | ™ | o [DchD@| -6| -4| -2 @8
CBT Channel balance T T jef(t)e|g|ti{T{tDAVDE@)]| -2 0| +2] dB
THDH | Iot harmonic | { gpF=400Hz to 30kHz ¢ (titf{e o]0 |®|® DAODED] - 0.01 01] %
@ | NoT Noise voltage | Quiecet, JIS — A T (¢ |®) 8 OFF|OFF) £ T - 1 22 (uVrms
-@ Maximun total Vi=-6dBV, BPF ON | ON ]
¢= | THDTmax g?méli:m =400Hz to 30z 2 [ttt el abecr T t - 0.1 1 %
GVT(max) |Meximum gain | Refersnce@Vi=-14dBY| 22 |f#|[®[f[2|®[0| D il +10| +12] +14| dB
GVT(min) |Minimum gain T 23 (gt tig{g|o{T oD@ 16| -14| —12]| dB
Reference Vi=-6dBV OFF| ON D _ _ _
CTT Crosstalk JIS-ho 2 ||l oN |oFF i D(2) 80 60| dB
GVM  |Gain ReferenceaVi=-14d8v| 1 |oFFloFFlorrlore [ ® | 5 ID(DD@ | -8 | -4| -2 a8
CBM Channel balance T I giglel(titt] T DODE -2 0 +2 dB
THDM |faedemre | §BPF=400H~30kHg ¢ (¢ |®|f[¢#[¢|{®]E[ODD@]| — [ 001 01] %
- NoM Noise voltage | Quiecet, JIS — A 1 o8]0} [OFFIOFF] ¢ 1T - 1 22 |uVrms
2 eximn total | Vi<(qBV, BPF ON | o '
3 rmon ' -
THOMnax | rarsenic ~400Hz to 0kHze 24 [ttt T T 0.1 1] %
GVM(max) |Maximum gain| Reference@Vi=—14dBV| 24 (¢ (% |¢[C(CI|T]| 0 1 +4 +6 +8 | dB
GVM(min) |Minimum gain T i 25 It(g|g|tie e[| |DO)D@] -16] —14| —12] dB
Reference Vi=-BdBV OFF} ON D(1)
CT™ Crosstalk 1S4 24 1 TIT{TIT g orel T D(2) - -80| -60| dB
GVBA  [Gain Reference@Vi=—14dBV| 1  |OFF|OFFOFF{OFF CZ'J‘N CS(')‘N afC(DC@| -8 -4 -2| dB
CBBA | Channel balance i g gt f{ejalficOyC@ -2 0] +2] dB
THDBA |[iadere™ | §BPF=400Hz~30kHd ¢ |¢|f [ i¢|e(g[d|CDC@] - [ 001 01| %
NoBA: Noise voltage | Quiecet, JIS — A 1 T 0|01 {0FF|OFF| ¢ 1T - 10 20 [uVrms
Waximm total Vi=-6dBV, BPF QN | ON
. THDBAmax :Tm;?m =400Hz to 30kHzo 26 |{]|0|10|0 c-ON-0N T T - 0.1 1{ %
’é’ GVBA(max) | Maximum gain | ReferenceaVi=-14dBV| 26 [¢ (¢ iTi¢|(C|( ¢ 3] 10 12 14| dB
GVBA(min) | Minimum gain 7 27 [(f[{g(g(e|B|B|O|CONCD| —16] —14]| -12] dB
Reference Vi=—6dBV OFF | ON c(n
CTBA  |Crosstalk JIS-ha 26 (T|T |00 ool T o2 - -80| -60| dB
Boost meximum [V i=974RY, BPF o | o
THDBBmax ;?st‘a;rri:;momc ~400Hz to 0kHza 28 (¢|T|T|¢ e-onlc-on T{cnecad| - 0.1 11 %
GVBR(max) | fouet seximm el | v = — 10dBV @ 18 |g|t(e(gltlg|t t 10] 121 14] o8
GVBB(min) | bevet ivimn tote! f 19 |tjgjeielejeitlcc@l —221 -207 -18] doB

Note 1. Vi: Input voitage (D= VCA, @ = HPF, @= BPF, @= LPF

I L24982L 0022201 D01 IN
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MITSUBISHI SOUND PROCESSOR ICs

M62413FP

ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES

DIGITAL CONTROL SPECIFICATIONS
Data format (Refer to data setting table in the next page)

8bit 4bit Abit 4bit 4bit 4bit 2bit

SEL  |PORT|PORT |PORT|PORT|PORT|PORT |PORT |PORT | PORTS
MSB | Volume | Treble | Mid | Bass | Suoer LSB

bass
112134 © 1 2 3 4 5 6 7 (1]2

VOLUME : 00 to FF (8BIT D/A DATA) SEL : 4BITS FOR INPUT SWITCHING
TREBLE :0 to D (14 STEPS) PORTO : TTL OUTPUT
MID :0 to A (11 STEPS) PORT1 to 7 : OPEN COLLECTOR OUTPUT
BASS :0 to D (14 STEPS) PORT8 : 2BITS ; 3-STATE OUTPUT
SUPER BASS : 0

11056

9toD

TIMING CHART (Recommended conditions)

(LSB) ' (MSB)

S G G G G

1 uS(min) T

cLOCK ,f\ ,f + | \
E J 2uS | 2uS | i-————-i 1 uS(min)
(min)  (min) :
H cetT ]
LATCH ' A
L

2u8
(min)

Note 1. CLOCK and LATCH are operat at rising edges of pulse.
2. Logic input buffer threshold voltage is about 2.5V.

B L2ud9826 0022202 Tus M
z MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M62413FP

ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES

VCA, tone data setting table
D/A converter for VCA Treble: Mid Bass Super bass
Data Setting Datal Setting Datal Setting Datal Setting Data Setting
00 Vz 0 - 10dB 0 - 10dB 0 - 10dB 0 + QdB
255Vz + Ve
—_— 1 -~ 8dB 1 — 8dB -~ 8dB 1 -

01 556 8d 1 8d 2dB
| | 2 — 6dB 2 - 6dB 2 — 6dB 2 + 4dB
| i 3 — 4dB 3 — 448 3 — 4dB 3 + 6dB
| | 4 — 2dB 4 — 2dB 4 -~ 2dB 4 + 9dB
| | 5 + 0dB 5 + OdB 5 + 0dB 5 + 12dB
| | 6 + 2dB 6 + 2dB 6 + 2dB 6 -
| | 7 + 4dB 7 + 4dB 7 + 4dB 7 -

! J 8 + 6dB 8 + 6dB 8 + 6dB 8 -
| I 9 + 8dB 9 + 8dB 9 + 8dB 9 - 2dB
| | A + 10dB A + 10dB A + 10d8 A — 4dB
| | B + 12d8 B - B + 12dB B - 6dB
| l c + 14dB c - c + 14dB c - 9dB
l ! D + 1648 D - D + 16dB D - 12dB
2Vz + 254Ve
el i Ml AN - E - - -
FE 555 E E E
Vz + 286VF
- F - F - - -
FF 55 F F

Note 1. All data is design values. VZ and VF are internal power supply voltages. Between +12dB and +16dB of treble and bass are for loudness

cantrol.

2. Data is shown by the hexadecimal notation.

input selector, output port data setting table

SELECTOR PORT FoRT PORTS
1 Bag 7 Input mode Data T(%uLtSUtT Data :;-}EEE; :3 at; Qutput
LIL{L|{H] IN1 -4, IN2-4 H H(TTL) H OPEN H|H| HOTL)
L{L|H|L| IN1 -3, IN2-3 L L(TTL) L JCLOSE [H|L| LOTL
LIH{L|L|INT -2, IN2-2 - - - - L [me3l High Inpedance
HILIL]L{ INT =1, IN2-1 - ~ - - - - -
Note 3. “L"or “H"
VCA attenuation (Reference)
Control data VCA attenuation
(D/A converter) (dB)
OF {maximum attenuation)
1F -79
2F - 59
3F -~ 44
4F -32
5F - 23
6F - 15
TF -9
8F -4
9F 0
AF +3
BF +5
CF +6
DF +7
EF +8
FF +9
B L24982kL 0022203 984 1N
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MITSUBISHI SOUND PROCESSOR ICs

M62413FP

ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES

ANALOG SIGNAL PROCESSING
{Basic construction (One channel))

{Total gain: +5dB (VCA max))
(Tone section gain (Reference) : — 4dB)
A

+9dB~-96d8 ~ 0dB Output \

TREBLE
fe = 3kH. buffer
et (O) == —() Mid and treble output

- 14dBTyp. ~ 9dBTyp.

27k

(Volume : max, Tone :
D/A 0dB Output flat state

Super bass BASS butter
LPF H % ”_,m_l——jNV—| —O Bass output

27k
fc =~ 500Hz fo = 60Hz

(fc and fo are reference values.)

Gain lavel

(Al data is design values.
Volume : +8dB to — 96dBTYP.
(VCA)
Treble : 10dB~0dB to + 10dB (2dB/ steps)

(For loudness control, + 12dB, + 14dB, + 16dB)
Mid : —10dB~0dB to + 10dB (2dB/steps)
Bass : — 10dB~0dB to + 10dB (2dB/ steps)
(For loudness control, + 12dB, + 14dB, + 16dB)

Super bass: — 12dB~0dB to + 12dB

Data setting table

Control data
Data No Volume, tone (indicate hexadecimal) Input selector and output port (indicate binaries)

. Super PORT | PORT | PORT | PORT | PORT [PORT{PORT|  PORT
VCA Treble | Mid Bass bass Input selsctor 3|4 |5]6!l7 3

F | F | 5 [ 65 | B | 0 |Oojo]JoOo]oO IEREREEERERER

—‘0"°§,

1
1
1
0
1

—_

—= O = || =

(=]

o

o

OO DOV i NS —

10 1
1A 0 0
12 110
13 oJj1]o0
14 0
15
16
17
18
19
20
21
22
23
24
25
26
27
28 F F 5

—

—|lolo|—

—
o

(e [eliwile)]
G > |o|;

o|g;|o

Mmoo
mojem

|oo|m

OO >itn
jwlfe] lw]id]

B Lco45942L 0022204 8410 WE
* MITSUBISHI
ELECTRIC




MITSUBISHI SOUND PROCESSOR ICs
M62413FP

ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES

k
(—‘i—gﬁ 2211 0.0:
S ’ﬁf

+
57]

B

TEST CIRCUIT

1 48
H ] L i+
g 9 é% = s 0u
a > Sl-!; = E E = ..E a
560k 4 45 560k
b 10u IOk<E _:_Ilqou: ALY
}—o\c + a4 NG~
c 0 sk — 10k 0w
Lo ot ——F] G —o~c
0 7
—& i
0.033n M62413FP 0033
£——-|9 40|—}
X 0.0068,

1.8 J1.8 71.8 |1.8
Units Resistance : Q
Capacitance : F
TYPICAL CHARACTERISTICS
VCA ATTENUATION VS. CIRCUIT CURRENT, REFERENCE-FILTER
0 DA OUTPUT VOLTAGE 8 VOLTAGE VS. SUPPLY VOLTAGE

Ve =9V A S
. Of=1kHz ¥ < 70 w
@ -10|Vi=-14dBV £ Q
S olr=t0ke) / . 60 =
= 4 = FILTER VOLTAGE 41 )

= . 50 =
< -30 / = i 1o >
Zz / & e &
g -40 / 4 40 = =
2 -s0 3 30 ~~"|_RefERENCE VOLTAGE g
) - 5
& -60 ~ L
= / 5 20 Q
= =70 Q n
< / 4o 4
-80 O w
90 0 i3

0 1 2 3 4 5 6 6 7 8 9 10 11 12 13
DA OUTPUT VOLTAGE Voa (V) SUPPLY VOLTAGE Vce (V)

B L24982L 0022205 7?57 WA
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MITSUBISHI SOUND PROCESSOR ICs

M62413FP

ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES

TREBLE OUTPUT VOLTAGE, TOTAL HARMONIC MID OUTPUT VOLTAGE, TOTAL HARMONIC
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ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES
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ELECTRONIC SOUND CONTROL WITH ELECTRONIC VOLUME FOR MULTIPLE SOURCES

APPLICATION EXAMPLE

N4 INT2
SEL I3 T, 00330

10u] 1000 10u] 100 10u] 10u] 55 H IN2-2  IN2-4  vCAl2
M e ) IN2-1  IN2-3  SEL2  GND2
‘ 1] 60l [58 [58] 7] [56] ol [
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| L } 13 BASINZ
6.8k 6.8k — !
O'II'_E 42] BASNF2
At
Ig] 41] BB2
I 18]
022 TONE L) TONE L2
- 0 a0} 8BO2
022 o TONE H1 LOGIC TONE H2 [39) BBI2
- ] 38] TONEL2
o wu ,2_1%' @:@ BUFLI2
[V}
3—%—;—&—|+ 13 E BUFLO2
LOW-PASS o
T e ] 5] TONE2

MICROCOMPUTER @:@ BUFHI2
ll 133 BUFHO2

PORT8  PORT6 _ CLOCK
PORT7 LATCH DATA

HI1GH-PASS
OUTPUT

PORTS _PORT3 PORT!
PORT4 PORT2 PORTO

Units Resistance: Q
Capacitance : F
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