MITSUBISHI SOUND PROCESSORICs

M62414SP

2CH, ELECTRONIC VOLUME WITH MICROCOMPUTER INTERFACE/
4 OUTPUT PORT

DESCRIPTION ‘
The M62414SP voltage controlled amplifier integrated circuit was developed for electronic
volume control in audio-visual equipment. It is used as the main volume control in the
power amplifier front stage. )

This IC has 2 modes : One is connected to a microcomputer interface circuit and
controlled by serial data. The other is controlled by external direct current voltage. This

IC also has 4 built-in output ports, enabling various applications such as car audio
equipment.

FEATURES

W Builtin VCA circuit for volume control

W Volume adjustable range -« eeeeesereenes ~105dB to 0dB
WVCA maximum gain switchable between OdB or — 6dB
BVCA can be controlled externally

B Open collector type output ports (NPN transistors)

IMaximum allowable input ...................................... 2me5
B Builtin microcomputer interface circuit controlled by 8-bit

serial data
1l Communication with microcomputer via two lines (CLOCK

and DATA)

Outline 20P4B

RECOMMENDED OPERATING CONDITIONS }g;i’:“x ?gcgm?nog'g'siﬂ)"
SUDDIY Voltage FANQG =t errrrsrressrsetaniiiian, VCC =7 to ‘ISV
Rated SUDDlY voltage ............................................ VCC = QV

SYSTEM CONFIGURATION

JA chi ' M62414SP POWER AMP
RADIO | siGNAL IN1 ) T
TAPE | SOURCE _’{?\/ ou
IN2
SOUND \E ouT2
EFFECTS o '{;’7_
v ICROCORPUTER I ]
co ch2 INTERFACE
RADIO [ giGNAL [ <| o ] —
TAPE | soURCE &3 Bl | k| &
2l e e e
MICROCOMPUTER
CONTROL OF SOUND EFFECTS{
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MITSUBISHI SOUND PROCESSOR ICs
M62414SP

2CH, ELECTRONIC VOLUME WITH MICROCOMPUTER INTERFACE/4 OUTPUT PORT

PIN CONFIGURATION (TOP VIEW)
muos powen suey (1] [29] FILTER
VCA INPUT 1 [Z] 9 vCA INPUT 2
VCA GND 1 [3] 18] vca GND 2
VCA OUTPUT 1 [4] [17) vea ouTPUT 2
SHocK NoISE ReouCTION [5] & 18] VeA CONTROL
toaic oNp [6] 3 [1§ bac outpuT
pata[7] 9 [14 ReFERENCE OUTPUT
CcLOCK [8] 13 LoGIC POWER SUPPLY
OUTPUT PORT 1 [9] [12] ouTPUT PORT 4
OUTPUT PORT 2 {19 [11] ouTPUT PORT 3 .
Outline 20P4B

IC INTERNAL BLOCK DIAGRAM LoGIC
VCA VCA POWER
NSO 2 ouTRUT 2 - DAC OUTPUT SUPPLY ggg;Ug
VCA REFERENGE QUTPUT
FILTER VCA GND 2 CONTROL OUTPUT PORT 4
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. ANALCG VCA GND1 SHOCK DATA  CLOCK OUTPUT
POWER NOISE PORT 2
SUPPLY VCA VCA  RepucTiON LOGIC OUTPUT

INPUT 1 OUTPUT 1 GND PORT 1
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MITSUBISHI SOUND PROCESSOR ICs

M62414SP

2CH, ELECTRONIC VOLUME WITH MICROCOMPUTER INTERFACE/4 OUTPUT PORT

PIN DESCRIPTION
Pin No. Name Function

Analog power supply | Applies 7V to 13V.(Rated voltage : 9V)
VCA input 1 Channel 1 signal input pin
VCA GND1 Grounding
VCA output 1 Channel 1 singnal output pin
Shock noise reduction | Shock noise generated by VCA gain switching is reduced with external capacitor
Logic GND Grounding
DATA Serial data transimission from microcomputer to IC (LSB first)
CLOCK Clock pulses for serial data transmission from microcomputer to IC (LSB first)

Output port 1 Open’ collector output pin 1

Qutput port 2 Open collector output pin 2

Qutput port 3 Open collector output pin 3

Qutput port 4 Open collector output pin 4

Logic power supply Applies 7V to 13V.(Rated voltage : 9V)

Reference output Reference voltage output pin (4V typ)

BB SR80 eee e ® e

DAC output Voltage output pin for VCA control
VCA control VCA control pin (0 to 4V)

VCA output 2 Channel 2 singnal output pin

VCA GND2 Grounding

VCA input 2 Channel 2 signal input pin

Filter For power supply ripple removal

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

Symbol Parameter Ratings Unit
Vecimex) | Supply voltage +15 \'4
Pd Power dissipation 1000 mw
Ko Thermal derating 10.0 mw/C
Topr Operating temperature -20 to +75 T
Tstg Storage temperature —-40 to +125 C
ELECTRICAL CHARACTERISTICS (Vcc = 9V, f = TkHz, Vin = 1Vrms, unless otherwise noted)
~ Control data 2 .
8| Symbol Parameter Test conditions &n:::':;t:‘;. Mode select = "1" Limits Unit
@ DOD1D2D3D4P50E Min | Typ | Max
Er IccA Circuit current (analog)] No signals TFH 0jololofofo]l0 6 13 25 | mA
287iccl | Cirouit ourrent Gogie) | No_signals 7FH__ |0[0]0]0]0[0[0] _§| 11| 23| mA
ATT(min) | Minimum attenuation TFH 0]0|0(0[0]0]0 -2 0| +2 dB
ATTs Attenuation (- 6dB) | VCA GAIN = — 6dB TFH 0jo|ofolo]O]1 -8 -6 -4 dB
o | ATT(max) | Maximum attenuation | Vin = 2Vrms, JIS-A 00H 0[0|0(0]0]0]1 - -105| -85 dB
Elce Channel balance TFH oJojofofofofo] =2 o] +21 dB
_g THD Total harmonic distortion] 1B5kHz LPF TFH o|ojolo|olo|0O - 0.03 0.1 %
g Ri Input resistance TFH 0|0jo[olo|0]|0O 50 150! - kQ
S| No(min) Output noise voltage (min) | Ag=10kRQ, no signals, JIS-A TFH 0|0[0[0{0i0|0] - 9 20 |nVrms
g No(max) | Output noise voitage (max) | Rg=10kQ, no signals, JIS-A 00H o[o|ofololo|O] - 48| 10 |uVms
W Vimax Maximum input voltagd THD = 1% 7FH 0[0|0j0(0]|0]|0 1 2! - Vrms
Vomax Maximum output voltagd THD = 1 % TFH of[ojololo]o]0 ] 2| - Vrms
CT Cross talk Rg=0Q Vin=2Vrms, JIS-A TFH ofojojofoiolo] - - 102 - 80 dB
porr| 10H Qutout port high level VoH = 9V 7FH of{ojofofojfolo ol - 10 | uA
~4 Voo Output port low level voitage loL = 5mA 7FH {111 ]ololo 0] 0151 o5 ] Vv
ICH CLOCK VCH =5V 0.3 10 30 { uA
ICL input current VCL = QV -0.3 00| 03 uA
‘é 1DH DATA VDH = 5V 0.3 10| 30| uA
£l oL input current VDL = Qv -0.3 0.0{ 0.3 uA
2| VvCH “Hlevel voltage | Recommended conditions
_S; VvCL CLOCK “L"evel voitage | Racommended conditions yrvng Patasheetil-rom —
VDH DATA “H"level voltage | Recommended conditions 35 - 55 Vv
VDL “L"leve! voltage { Recommended conditions 0.0 - 15 \'2




MITSUBISHI SOUND PROCESSOR ICs

M62414SP

2CH, ELECTRONIC VOLUME WITH MICROCOMPUTER INTERFACE/4 OUTPUT PORT

DIGITAL CONTROL SPECIFICATIONS

Data format
o7 D6 D5 D4 D3 D2 Dt Do
DATA 1 MODE SELECT] ; . .
(MSB) 0 DAC DATA (7 bit) (LSB)
DATA 2 MODE SELECT] VCA oy upn
(MSB) 7 GAIN 0 0 ouT4 ouT3 ouT2 ouT1 LsB)
Signal name Function Signal name Function
For control of output port 1
DO DO ouTm “0" : High impedance
DAC data (7 bits) “17 : Current intake
For VCA control voltage output For control of output port 2
D1 D1 ouUT2 “0” : High impedance
“17 : Current intake
For control of output port 3
H to 7FH
D2 O0H to D2 ouT3 “0” : High impedance
“1™ : Current intake
For control of output port 4
D3 DAC DAC QUTPUT D3 ouT4 “0" : High impedance
} “1” : Current intake
VF
D4 D4
. D4 set to Q0"
Not defined D5 set to ‘0"
05 vz DATA b5
00H 7FH
“0” VCA gain---0dB
D6 D6 YCA GAIN “1” VCA gain- — 6dB
D7 Mode select “0" : Data 1 is selected D7 Mode select “1": Date 2 is selected

- Note 1. When power is turned on, internal data is reset to “0"

DATA SETTING TABLE
Data 00 T 7E TF
5
t
@
>
§
ot _ 127V + VF 2Vz + 126Ve Vz+127VF
5 Settlng vz hamuaaysusin N ettt ieabeehe et e — —_—
3 128 128 128
<
(&
>

Note 2. VZ is in reference to GNOD potential. VF is based on the reference output (@pin).
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MITSUBISHI SOUND PROCESSOR ICs
M62414SP

2CH, ELECTRONIC VOLUME WITH MICROCOMPUTER INTERFACE/4 OUTPUT PORT

DATA TIMING (Recommended conditions)

* Data communication : LSB first

CLOCK ] \ [ 1 /
(LSB) e Pl e
AVAYANIANTANIAN AN A
DO D1 D2 03 D4 DS D6 b7 -t
Data signal is read at CLOCK rise. Latch signal is read at CLOCK fall.(Latch signal “H")
ViH
CLOCK
ViL
Vin
DATA
ViL

Data signal LOW period data signal latch signal
(when data is not lsteched)
A / /

—~
Eight-bit data is sent. Latch signal is sent
at final CLOCK fall,

Note 1. Set CLOCK input and DATA input VIL and ViH to betwesn OV and 5.5V,
2. Logic input buffer threshold voltage is approximately 2.5V,

VCA ATTENUATION (Reference)

YCA gain(max = 0dB) VCA gain{max = - 6dB)
Control data VCA attenuation Control data VCA attenuation
(D/A converter) (dB) (D/A converter) (dB)
2FH -14.0 OFH Maximum attenuation|
37H -9.0 17H -74
3FH ~-6.0 1FH -61
47H -4.0 : 27H -52
4FH -25 2FH —-44
57H -15 37H -37
5FH -1.0 3FH -29
67H -0.5 47H —24
6FH 0 4FH =20
TFH 0 57H -17
Note 3. At the data switching points of OFH~» 5FH -14
10H, 1FH~»20H, 2FH - 30H, 3FH— 40H, 87H -1
4FH—»50H, 5FH—»60H, 6FH— 70H, DAC 6FH -9
error becomes large. Care should be
taken when these switch points are used 77H -7
continuosly. TFH -8 www.DataSheet4U.com




MITSUBISHI SOUND PROCESSOR ICs
M62414SP

2CH, ELECTRONIC VOLUME WITH MICROCOMPUTER INTERFACE/4 QUTPUT PORT

BLOCK OPERATION DIAGRAM

Vr:APPROXIMATELY 4V
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+ T
3oV
20—(9 18——(1 5——(13) /ﬁz JQIB
M J 0 L!—E
e |1 |2 |
4 g
g
2
# MICRO-
| 78T
FILTER|— 0dB/-6dB] T+ DAC CONPUTER et
| . 2] INTERFACE
<<
(U]
<
P ‘%"_[
gL 2 5 & ‘
s 5
) 3 € = 7)—(8 —@—(9
< [ -
8 win win
S| % o< ¥l e
[Ts) 2« 9 Iy e
folf 0l mo
™ S L L
RATED MAXIMUM  ATTENUATION
VOLTAGE  INPUT  ADJUSTABLE MICRO-
GV(T 1o 13V) Vi=2Vrms RANGE COMPUTER
BASIC OPERATION

(1) VCA block : This block consists of a VCA circuit, and
handles main analog signals.
Minput signals are output after attenuated by the VCA
circuit.
@VCA maximum gain can be set to 0dB or — 6dB

+«MAX gain 0dB :In areas where attenuation s
small, signals are attenuated. little
by little.(in areas where attenuation
is large, signals are attenuated
largely in response to conrolled
voltage variation.

- MAX gain —6dB:In areas where attenuation is
large, signals are attenuated more
modestly in responese to controlled
voltage variation than when the
maximum gain is set to OdB.

To finely control signals, set maximum gain to OdB

where attenuation is small, and to — B6dB where

attenuation is large.

®VCA circuit is controlled by DC voltage applied to pin
®. Control DC voltage is output from the 7bit D-A
converter in the IC.

(2) Control block : This block processes data from micro-
computer to control functions.

@®When power is turned on, resstting signal is output from
reset circuit, and internal logoc is automatically set to
the following conditions : DAC control data, OOH
(maximum attenuation), VCA gain, 0dB, and output port,
high-impedance. Reset is not canceled unitil supply
voltage exceeds 4V, therefore, start data transmission
after supply voltage reaches the recommended
operational range.

@Functions are controlled with B8bit serial data from
microcomputer. To control DAC, select data 1 (mode
select “07). To set output port and VCA gain, select
data 2 (mode select “17). For data setting -details, refer
to digital control specifications on page S.

(3) Output port block : This block includes 4 output ports.
®The ports are the current intake open collector type
(NPN transistors).

@ After power is turned on, the status of output ports is
retained at high impedaryg, i # 4irss RRdt ATV Edm
@FOUI’ output ports can e sel iNdependently accoraing

to control data.




MITSUBISHI SOUND PROCESSOR ICs

M62414SP

2CH, ELECTRONIC VOLUME WITH MICROCOMPUTER INTERFACE/4 OUTPUT PORT

SWITCHING CONDITIONS AND TEST METHODS

Switching conditions

Symbol Parameter S152] 53] 5455 567 58] 59 SI0STI[G12 Test method
lccA | Circuit curmet (analog) 2 [ 1)1 [ 1] 1|11 ]1]1]1]1]q|Curent that runs at pin® is measured
when there are no signals.
Il | Gireuit current (logic) Va2 ||| Cument that runs at pin® is measured
when there are no signals.
ATT(min) | Minimum attenuation Y2ttt 11 {1 [1]1 2] Measured when
ATT6 Attenuation (- BdB) 21t [1[172] arres = 20log(Vo/ Vi
ATT(max) | Maximum attenuation 1121113011131 2] Arrtmen : IHF-A in
CB Charinel balance PL2{1 1111 iv (11 {v]1]2] CBW@B) =Arrem-ArTenz
THD Total harmonic T2l 11 fviv {1y [1]2] 15kHz LPF in
RitkQ) = 150/(Vo1/ Voz-1)
Ri Input resistance Ti2p=2f 11|11 {11122 Vor : S3 and S11—1
Vo2: 83 and S11 2
No(min) Output noise voltage (min){ 1 [ 1111311111377 [ No signals, IHF-A
No(max) Output noise voltage (max)| 1 [1{1{3f1 1111311 No signals, IHF-A
Vi(max) Maximum input voltage T12(3 (v V{111 ]1]2] nput signal voltage at 1% output distortion
Vo(max) Maximum output voltage |1 |2 (111 {1 {1 [ 111111727 octowt signal voltag at 1% output distortion
3 3 2 21 HF-A in
CcT Crosstalk T Yt v ||t 1 — 1}~ CT(dB) =20log
2 2 3 3| (Vo(Vrms) /2(Vrms))

Output port high levsl Current is measured at pins® @@ and @when|
lou current Tirprrizgzgz izt the status of output ports is "high impedancs.”]
VoL Output port low level RRIRIEIRARERRRRER RN ERE Current is measured at ping.@.@ and @

voltage when output ports takes in current.
ICH . Ty (v v jv vy {11 ] 1] Current is measured at pin®.

IcL LOCK input current VIV [T [T [TV [ [T 1] 1] Gurrent is measured ot pinG.
IDH \ IERERER R AR RN
iDL DATA finput current I EEDREEERE
VCH H level voltage IERERE AR RN R ERE
Vel | XK M ievel volage [T T [T T T T T T 1515
VDH H level voltage vyl
VDL | PATA [Clevel voltags [T 1 [T [T TV T T 1 15 15

Note 1. When two switching conditions are specified, the item should be measured under both conditions.
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MITSUBISHI SOUND PROCESSOR ICs

M62414SP

2CH, ELECTRONIC VOLUME WITH MICROCOMPUTER INTERFACE/4 OUTPUT PORT

TEST CIRCUIT

M624148P

DATA CLOCK
MICRO-
COMPUTER

Units Resistance : Q
Capacitance : F
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MITSUBISHI SOUND PROCESSOR ICs

M62414SP

2CH, ELECTRONIC VOLUME WITH MICROCOMPUTER INTERFACE/4 OUTPUT PORT

TYPICAL CHARACTERISTICS

ATTENUATION ArT (dB) POWER DISSIPATION Pg (mW)

ATTENUATION ATt (dB)

THERMAL DERATING
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AMBIENT TEMPERATURE Ta (C)

ATTENUATION VS.
VOLUME CONTROL VOLTAGE
10
I
-10 A5
-30 VCA GAIN =0dB
-50 ', ~VCA GAIN = -6dB
-70 [ i
Vee = 9V
_ f=1kHz
80 Vi=1Vrms
-110 IHF-A
0 2 4 6 - 8 10

VOLUME CONTROL VOLTAGE Vcont (V)

ATTENUATION VS. FREQUENCY

. Vee = 9V

Vi=1Vrms
N = 0dB

AFH(VCA
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-40
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FREQUENCY f (Hz)

CIRCUIT CURRENT lcc (mA)

TOTAL HARMONIC DISTORTION THD (%)

OUTPUT NOISE VOLTAGE No (uVrms)
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CIRCUIT CURRENT VS.
SUPPLY VOLTAGE
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=
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5
19)
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SUPPLY VOLTAGE Vcc (V)
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TOTAL HORMONIC DISTORTION
VS. OUTPUT VOLTAGE

[ 1L VT
T

C69H{ —'6dB)

el L

FATT=-10d

I -

T
- 4FH( - 6dB)

[CATT = - 20dB

-

s

rd

poet]

¥ 4
r 4
’ 4

| ~N

N

[Vee = 9V

£ = 1kHz

TFH(0dB)
max

IR

[ 15kHz LPF

ol

1

3 6701

3571 3 5710

OUTPUT VOLTAGE Vo (Vrms)

OQUTPUT NOISE VOLTAGE VS.
ATTENUATION

Voe = gV

Rg = 10kQ

IHF-A

-100 -80
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MITSUBISHI SOUND PROCESSOR ICs

M62414SP

2CH, ELECTRONIC VOLUME WITH MICROCOMPUTER INTERFACE/4 OUTPUT PORT

APPLICATION EXAMPLE

cD ch2
RADIO
TAPE

CcD chl
RADIO
TAPE

CONTROL OF

SOUND EFFECTS{

SIGRAL | TONE CONTROL

SIGNAL |LOUDNESS
SOURCE

SQUND_EFFECTS

REVERBERAT | ON
ECHO
SURROUND

BASS BOOST

veeL = gV
O

POYER
AMPLIFICATION

10k 10
0.033u
+
10 224
+u 104 104 10u
+ + +
20 18] [17] [ie] [is] [14 [15 [i2 ]11i
) M62414SP
T [2] [B] [ Ij’j‘ 6] [] [e] [e Dd
WOut! +
101 104 0.033u
DATA CLOCK
MICRO-
10k 10k COMPUTER
VYCCA'= 9V

POWER
AMPLIFICATION

OPERATION DESCRIPTION

(1) Design circuit board to ensure sufficient radiation.

(2) This IC includes an analog section and digital section.
Design circuit boards to prevent digital noise jumping
and runaround crosstalk.

(3) Set all GND pins to GND potential. Take care that GND

pins do not

interfere with each other to prevent

disconnection between analog section and digital section.
(4) Apply approximately equal voltage to pin@® (VccA) pin
and pin® (Veol). (Pay attention to power supply rise

and fall.)

(5) When supply voltage is low, internal reset circuit is on.
Set operational functions after supply voltage reaches

the recommended operational range.
(6) When external DC voltage is-applied to VCA, set the
input voltage to between approximately OV to 4V. It is
recommended that pin@® voltage be used as the 4V
referebce voltage.

(Example]}

Pin

Pin

Units Resistance : Q

Capacitance : F
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