MITSUBISHI SOUND PROCESSOR ICs

M62417SP

DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

DESCRIPTION

The M62417SP is a digital sound controller IC for miniature unit audio systems.

The IC, with serial data sent from a microcomputer, makes it easy to realize karaoke
functions (voice canceling) and tone quality/sound field control such as surround and 2-
band tone control.

FEATURES
W 32-pin shrink DIP
M Capable of controlling each function by serial data
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RECOMMENDED OPERATING CONDITIONS
Supply voltage range:«----------ooee- Vee, VEe =+ 5.0 to + 8.0V
Rated supply vOltagE: - e eresriesrieis Vee, Vee =+ 7.0V
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PIN CONFIGURATION (TOP VIEW)
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PIN DESCRIPTION

Pin No. Symbot Function
@ CLOCK Clock input for serial data transmission
@ DATA Control data input. Receives data in sync with CLOCK
©)] LATCH Trigger input for data writing. Data is written at positive-going edges
@ DvDD Power supply to internal logic circuits
® VCUT Capacitive impedance (band-pass filter) connection pin for vocal cut
IN1 Channel 1 input
@ INBASS1 Input of resonant buffer amp in base section
NFBASS1 Qutput of resonant buffer amp in base section
® FBASS! Resonant impedance (band-pass filter) connection pin for base section
© FTRE) Resonant impedance (band-pass filter) connection pin for treble section
[\ REC OUT1 REC output of channel 1
@ FBB1 Input of bass boosting resonant buffer amp
® NFBB1 Output of bass boosting resonant buffer amp
® INBB1 Resonant impedance (band-pass filter) connection pin for bass boosting
® OUT1 Channel 1 output
® AGND Ground of internal analog circuit
@ AVDD Positive power supply to internal analog circuit
® ouT2 Channel 2 output
® INBB2 Input of bass boosting resonant buffer amp
2] NFBB2 Output of bass boosting resonant buffer amp
@ FB8B2 Resonant _impedance (band-pass filter) connection pin for bass boosting
@ REC OUT2 REC output of channel 2
2] FTRE2 Resonant impedance (band-pass filter) connection pin for treble section
@ FBASS2 Resonant impedance (band-pass filter) connection pin for base section
)] NFBASS2 Output of resonant buffer amp in base section
@ INBASS2 Input of resonant buffer amp in base section
D IN2 Channel 2 input
] MIC IN Microphone input
[ SUR R External C connection pin for setting time constant for surround
<] SUR C External C connection pin for setting time constant for surround
& AVSS Negative power supply to internal analog circuits
@ DGND Ground of internal logic circuits
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ABSOLUTE MAXIMUM RATINGS

Symbol . Parameter Ratings Unit
AVop, AVss | Analog supply voltage +85 Vv
DVoo Digital supply voltage 7.0 \'
Pd Power dissipation (Ta = 25°C) 1250 mW
Ke Thermal derating (Ta > 25°C) 9.5 mwW/C
Topr QOperating temperature -20 to +75 C
Tstg Storage temperature -55 to +125 T

ELECTRICAL CHARACTERISTICS (Ta=25%C, AVoo = 7V, AVss = - 7V, DVop = 5V, unless otherwise noted.
Tone control and bass boost are set to 0dB.)

(1) Power supply characteristics

. Limits .
Symbol Parameter Test conditions Min Tvo Max Unit
. . Current at pin & with
Alob Circuit currelnt of analog positive AVop = TV, AVss = — TV _ 22 _ mA
power supply No signal
o . Circuit current at pin @ with
Alss | Srouit current of analog negative | avop - 7v, AVss = - 7V - | -2 - | mA
P PRl No signal
Dioo Circuit current of digital Current at pin @ with DVop =5V _ 1 _ A
power supply No signal "
(2) Characteristics of the digital block
e Limits .
t
Symbol Parameter Test conditions Min Tvo Max Unit
ViL Input voltage (“L" level) . 0 - 10.3-DVeo| V
VIH Input voltage (“H” level) CLOCK, DATA, LATCH pins 0.7-DVm| - DVob \'
hi Qutput voltage (“L" level) ViN=0 CLOCK, DATA, -10 - 10 WA
hH Input current (“H” level) Vin = DVop LATCH pins - - 10 nA
Feik CLOCK frequency - - 250 kHz
tWHC CLOCK pulse width 4.0 - - usS
tsp DATA setup time 1.0 - - uS
tHD DATA hold time 1.0 - - usS
twHI LATCH pulse width 20 1 = s
1| LATCH setup time 1.0 - - uS
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(3) Input/Output characteristics

" Limits )
Symbol Parameter Test conditions Nin Tvo Max Unit
Rin Input resistance Pin®, &, Ta=25C 50| 100 | 200 [ k&
Vim Max. input voltage Input to pin®, @, @, output from pin®, @ 30| 40 - Vrms
Vopc Outout pin voltage Pin®, ®. no signal -0.15 0| 0.15 \
VRECOC utout o o Pin@®, @, no_signal ~0.1 0| o1 v
Gv Pass gain VIN = 1Vrms, flat. pin®, @-®, ® gains -1 0 1 dB
VoNno . JIS-A filter, no signal pin®, ® - 7.0 20 |uVrms
V=~ Output noise voltage Rg = 10k Q on®. @ — 55 15 T uVrme
THD Distortion factor pin®, . Vo =0.5Vrms, RL = 30k Q - 0.02 0.8 %
THDRec ° pin®, @. Vo = 05Vrms, R = 10k Q - (001 | 04 %
Between pin ®, @-®. ® lines _ _
cT Vo = 1Vrms, RL = 30k Q 60y -70 | - | B
Crosstalk between channels - -
o Between pin ®, @-@, @ lines -60| -70 | =~ dB
REC Vo =1Vrms, RL= 10k Q
(4) Tone control characteristics
" Limits .
Symbol Parameter Test cqndmons Vin Tvo | Max Unit
GeoosT1 3dB 2 3 4 dB
GpoosT2 6d8 5 3] 7( 4B
GBoosTs . 10d8 | f= 1KHz, Vo = 1Vims 85| 10| 15| dB
Goum Tone control voltage gain 348 Input pin ®, @ ) 3 > 8
- - output pin®, @ gain — - e
Geur2 -6dB s -7 -6 -5| dB
GeuTs ~10dB -115]| -10 | -85 | dB
f=1kHz, Vo= 1Vrms _
BaLton Balance between channels Each of boost and cut conditions 1 0 +1 dB
(5) Bass boost characteristics
" Limits .
Symbol Parameter Test conditions e Tyo | Mox Unit
Gop Bass boost voltagas gain f=1kHz, Vo= 1Vrms Pin ®, ® 8.5 10 115 dB
Graphic squalizer balance betwsen f=1kHz, Vo = 1Vims _
Bacoo channels Defference in pin ®-® gain ! 0 +1 dB
(6) Microphone amplifier input/output characteristics
- Limits .
Symbol Parameter Test conditions i Tvo | Max Unit
Rmicin Input resistance Pin@® 50 100 | 200 kQ
FLAT, RL=30kQ, THD = 1%
ViMmic Max. input voltage Measure input at pin @, 30 4.0 - Vrms
outputs at pin®, ®
. . pin@®, ®-@ voltage gains R
Gvmic Pass gain Vo = 0.5Vrms, R = 30KQ 1 0 2 dB
THDmic | Distortion factor pin®, ® Vo =05Vms, R = 30KQ = 0.02 0.8 %
_ Difference in voltage gain _
BALmic Balance between channels between pin ©. ® 1 0 1 dB
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DIGITAL CONTROL SPECIFICATIONS
Digital format

D7 D6 05 D4 D3 D2 D1 Do

DATA O MODE BASS OUTPUT VOCAL

SURRQOUND
SELECT BOQST MUTE CcuT (LSB)
(MSB) 0 off/oN | OFF/ON | orF/on | oFF/oN
DATA 1 MODE TONE CONTROL BOOST/CUT
MODE 01 : BA —_— —
(MSB) SEL1ECT o] ?o:m?gus VOLUME (LSB)
Signal . Signal ,
name Function nare Function
Boosting Boosting
DO - Fixed to “0" DO / /
Tono D2|D1(DO . sting |[P2|P1|PO| cutting
- boosting/ volume volume
D1 - Fixed to “0” D1 cutting 0]0{0]| +0dB[[1]0]|0] —-0dB
0[0[1] +3dB||1({0|1] -3dB
volune 0710l +6aB|[1]1]0| —-6dB
D2| - | Fixed to "0 b2 011 [+70d8] 11| 1]-10d8
Vocal | Vocal cut disabled by “0” B , .
b3 cut Vocal cut enabled by “1” D3 Fixed to "0
Output | Output mute disabled by “0” ) wmm
4 —_
D4 mute QOutput mute enabled by “1” o . Fixed to "0
Sorround disabled by “0”
DS | Sorround Sorround enabled by “1” 05 | Tone 05 D6 Mode
control 0 1 Bass
D6 Bass Bass boost disabled by “0” D6 | mode 1 5 Treble
boost Bass boost enabled by “1”
b7 |Mo% | bata 0 is selected by “0” p7 [M% | pata 1 is selected by *17
select select
DATA TIMING (Recommended conditions)
(LSB) (MSB)
DATA Do D1 D2 D3 D4 DS D6 D7
1“:5°°(mi;ﬂL . g i ; é § 5 1 usec(min) i
CLOCK |
— e !
2usec(mil).§ Lgﬁsec(min) 2usec(min) ‘i
d ; : :
LATCH _J—
Notesl. CLOCK and LATCH function at raising edges of pulse. :

2. High tevel : 3.5V min.; Low level: 1.5V max.
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FUNCTION DESCRIPTION
(1) Tone controller equivalent circult

FBASS | R CENTER FREQUENCY
01_[ 10=1/2n.,/Ci-C2-Ri - Rz [Hz)

Ri -
NFBA Q=./C2-R2)7 €1 - R1)
BASS -t )/ !

J- TN
~ EXAMPLE : BASS BAND (f = 150Hz)
T INBASS &, + Rl =15kQ, R2=56kQ

Ci=082y, C2=00154

Cz

Fig. 1 A circult equlivalent to the inslde of the tone controller

L,

Fig. 2 is equivalent to Fig.l. To convert
compoment constants, the equation below is used.

L=C2-Rt Rz
Ri1

Fig. 2 An equlvalent circuit using L

(2) Vocal cut block equivalent circult

CHANNEL 1 INPUT 20k

YOCAL CUT QUTPUT

Ly
30k

EXTERNAL € i
CHANNEL 2 INPUT [>— \

Note. The vocal cut output is monaural.

BAND-PASS FILTER FOR VOCAL CUTTING

(3) Surround block equivalent circult
20k
MICROPHONE INPUT [> AN

CHANNEL 1 INPUT MW | n
> 20k N CHANNEL 1 QUTPUT

20k
EXTERNAL L 20k

[

20k
20k 20k

20k +
CHANNEL 2 INPUT [> A = CHANNEL 2 OuTPUT

I

20K BAND-PASS FILTER REGULATING SORROUND
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TYPICAL CHARACTERISTICS
THERMAL DERATING
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APPLICATION EXAMPLE
MIC  INt Rec OUT1 ouT1
AVSS =~ TV
DGND 0.022u 0.015u 0.82u f[ fu 0033u AVDOZ + TV
0Ou [10u
700P
z 4700
32| {31] |30 {29] | 28] |27 23| |22 18 |17
M62417SP
1 2| |3 71 (89| |10] 1] |12] |13] |14] |15} |16
0047,_1 10u iy
0.015u 0.82u 14700P u 0033u

MICROCOMPUTER N
DVDD =+ 5v

Rec OUT2 OUT2 AGND

Unit Capacitance : F



