MITSUBISHI SOUND PROCESSOR ICs

M62423FP

DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

DESCRIPTION
The MG2423FP 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 3-
band tone control.

FEATURES
M 32-pin shrink DIP
B Capable of controlling each function by serial data

Bass/ treble/ Mid «-«rveereeesreeereiiinnnninns 0, +3 +86, + 10dB
SUITOUAA -+ rmerrerersrmnreesiinesreiis et [ON/QFF]
Bass DOOSt: -rerrsrrreeiiiniitini e e [ON/OFF]
VoI CaNGeling -+t ++erreereerstmmsnninmneeirinienens [ON/OFF}
MIULE ##7#¢ 1t s ereneretseietieenieesese e smre b sbasb s tns e [ON/OFF]

Outline 42P2R-A

0.8mm pitch 450mil SSOP
(8.4mm X 17.5mm x 2.0mm)

RECOMMENDED OPERATING CONDITIONS

Supply voltage range:-----------e- Vee, VeEE= =50 to £8.0V
Rated supply voltagg: s s eeererermsmieearns. Vee, VEe = + 7.0V

SYSTEM CONFIGURATION |
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MITSUBISHI SOUND PROCESSOR ICs

M62423FP

DIGITAL SOUND CONTROLLER FOR MIN.I-COMPONENT STEREO

PIN CONFIGURATION (TOP VIEW)

CLOCK DGND
DATA AVSS
LATCH SUR C
DVDD SUR R
NC g NC
VCuT MIC IN
IN1 IN2
INBASS1 INBASS2
NFBASS1 NFBASS2
FBASS1 g FBASS2
INMID1 | 2 INMID2
NEMID1 § NFMID2
FMID1 o FMID2
FTRE1 FTRE2
REC OUT! REC OUT2
FBB1 FBB2
NC NC
NFBB1 NFBB2
INBB1 INBB2
OuT? ouTZ
AGND AVDD
Qutline 42P2R-A
NC : NO CONNECTION
IC INTERNAL BLOCK DIAGRAM
AVS INBASS2 FBASS2 FBB2 NFBB2 ouT2

S
SURC SURR NC MIC IN N2
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~ 27K
WICROCONPUTER 56k 180k 156k 8 55k
INTERFACE 100k 22.7k :
18k3 855k 1.5k ?ggl':
| 312k 0.0
THZK3I—)-B)B)«T)—B8)—9 10-(71 11— 44— -
CLOCK | LATCH OVDD NC VCUT N1 INBASSI NFBASST  FBASSI NFMIDT FTRE]  REC OUT) NC  NFBBI
DATA 1NMIDT ~ FMIO1 F8R1 INBBTOUTI GHD
Unit Resistance : Q
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MITSUBISHI SOUND PROCESSOR ICs

M62423FP

DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREQ

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Ratings Unit
AVoo, AVss | Analog supply voltage + 85 \
DVoo Digital supply voltage 7.0 \'
Pd Power dissipation (Tas 25°C) 1250 mw
Ke Thermal derating (Ta > 25%C) 9.5 mw/C
Topr Operating temperaturs ~20 to +75 T
Tstg Storage temperature -55 to +125 c

ELECTRICAL CHARACTERISTICS (Ta =25°C, AVop = 7V, AVss = ~ 7V, DVoo = 5V, unless otherwise noted.

Tone control and bass boost are set to 0dB.)

(1) Power supply characteristics

. Lirmnits .
Symbol Parameter Test conditions Min Tvo Max Unit
. - Current at pin @ with
Alod CerU;t curre'nt of analog positive AVED = 7V, AVss = ~ TV _ 20 _ mA
pawer supply No signal
— . Circuit current at pin @ with
Alss CerL;it ;Ljrralnt of anslog negative AVoD = TV, AVss = — 7V _ o _ mA
pOWer supply No signat
Circuit current of digital Current at pin @ with DVop =5V B _
Dioo power supply No signal 0 KA
(2) Characteristics of the digital block
Symbol Parameter Test conditions Min Ljrr:gs Mox Unit
ViL Input voltage ("L” level) . 0 - |0.3-DVm| V
K, , LATCH
ViH Input_voltage (“H" level) CLOCK, DATA, LATCH pins 0.70Vw| = | DVoo | V
I Output voltage (“L” level) Vin=0 CLOCK, DATA, -10 - 10 uA
IH Input current (“H" level) Vin = DVop LATCH pins - - 10 uA
Foix CLOCK frequency - - 250 kHz
twHC CLOCK pulse width 4.0 - - 5]
tsD DATA setup time 1.0 - - uS
tHD DATA hold time 1.0 - - uS
TWHI LATCH pulse width 2.0 - - uS
ts) LATCH setup time 1.0 -~ - uS
B L24942L 002223k 320 W
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MITSUBISHI SOUND PROCESSOR ICs
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DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

(3) Input/Output characteristics

e - Limits .
Symbol Parameter Test conditions Min Tvo Max Unit
RiN Input resistance Pin@.®, Ta=25C 50| 100 [ 200 [ kQ
Vim Max. input voltage input to pin®, 8, @, output from pin®, & 30| 4.0 - Vrms
Vope Output pin voltage Pin@, @, no signal -0.15 0| 015 \4
VRECDC put b Pin®, ®, no signal =0.1 0 0.1 \'
Gv Pass gain Vin = 1Vrms, flat. pin@, B -, & gains -1 0 1 dB
Vono . JIS-A filter, no signal pin®, B - 7.0 20 |uVmms
VP— Output noise voltage Rg = 10k O on®. @ — 55 5 [uvems
THD Distortion factor pin®, . Vo =0.5Vrms, RL = 30k Q - 0.02 0.8 %
THDREC s pin®, @. Vo=05Vrms, RL =10k Q - 0.01 0.4 %

Between pin @, -, & lines
cT Vo = 1Vrms, RL = 30k © —60| 651 - | dB
Crosstalk between channels - -
ot ‘ Between pin @, -, @ lines 60| -65 | -~ 4B
ReC Vo = 1Vrms, RL= 10k Q
{4) Tone control characteristics

L. Limits ,
Symbol Parameter Test conditions Min Tvo | Max Unit
(GBooSTI 3dB 2 3 4| dB
GeoosT2 6dB : 5 6 7! dB
GeoosT3 ) 1008 | f= 1kHz Vo= 1Vrms 85| 10| 115 dB
Goum Tone control voltage gain 348 Input pin @, @ ") 3 5T a8

' - output pIn@, @ gain - -

Gourz “6dB put pin®. B gai 7] 6] -5 &8
Gouts -104dB -115) -10 | -85 dB
f = 1kHz, Vo = 1Vms
BaLTon Balance between channels Each of boost and out conditions -1 0 +1 dB

(5) Bass boost characteristics
- Lirnits .
Symbol Parameter Test conditions Min Tvp Max Unit
Gop Bass boost voltage gain f=1kHz, Vo=1Vrms Pin @ &, RL=3.3k 85 10 115 | dB
Graphic equalizer balance between | f=1kHz, Vo= 1Vrms _
BaLoo channels Defference in pin @—@ gain ! ¢ +1 dé
(6) Microphone amplifier input/output characteristics
o Limits .
Symbol Parameter Test conditions Min Tvo Mox Unit
Rmicin Input resistance Pin@® 50 100 | 200 kQ
) FLAT, RL=30kQ, THD=1%
ViMmic Max. input voltage Measure input at pin @, 3.0 4.0 - Vrms
outputs at pin@®, &
) . pin®, @-@ voltage gains _
Gvmic Pass gain Vo = 0.5Vrms, RL = 30kQ 2 0 2 dB
THDmic | Distortion factor pin®, @ Vo =05Vrms, RL = 30kQ - 0.02 0.8 %
Batmic Balance between channels E;f;rez:lcepi: é?gge gain -1 0 1 dB
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MITSUBISHI SOUND PROCESSOR ICs

M62423FP

DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

DIGITAL CONTROL SPECIFICATIONS

Digital format
D7 D8 D5 D4 D3 D2 D1 Do
MOCE BASS QUTPUT VOCAL
DAT'; Ol seecr | BooST SIRROUNDl MUTE | cuT (LSB)
(MSB) 0 OFF/ON OFF/ON | OFF/ON
TONE CONTROL
DATA 1| JO0E | MODE 0] : BASS BOOST/CUT (LS8
(MSB) 1 10: TREBLE VOLUME
Signal . Signal .
name Function name Function
Boosting Boosting
DO - Fixed to “Q" Do / /
rone D2[D1DO| 7o D201 [DO| 7
boosting/ volume volume
D1 - Fixed to “0" D1 cutting 0]0l0| +odBl|1]0]0] -0dB
O{O0f1| +3dBl[1]{O0]1| -3gB
volume 0/1]0] +68][111]0] —6aB
D2 | - | Fixed to 0 D2 0111 *t0aB][ 717171 =10dB
" | Vocal Vocal cut disabled by “0” ) o
3 —
D3 cut Vocal ¢ut enabled by “1” b Fixed to "0
Output | Output mute disabled by “0” ' -
im D4 - F
D4 mute Output mute enabled by “1 xed to "0
D5 | Sorround Sorround disabled by “0” 05 | Tone 05 06 Nods
Sorround enabled by “1 0 1 Bass
control
Do | Bess Bass boost disabled by “0” D6 |mode 1 0 Treble
boost Bass boost enabled by “1” ] ! MID
D7 Mode Data Q is selected by “0” D7 Mode Data 1 is selected by “1”
select select
DATA TIMING (Recommended conditions)
(Lse {MSB)
DATA [9]¢] D1 D2 D3 D4 &5 D8 D7
1u'sec(miln) é i : E : § : 1 usec{min) :
cLOCK { ! A ! i 5
— e |
2usec(mr—)~} Lz_usec(min) 2usac(min) i
| ! ‘,._.
LATCH ' !

Notes 1. CLOCK and LATCH function at raising edges of pulse. _I—

2. High level : 35V min.; Low level: 1.5V max.

B L24982L 0022238 1TI WA
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MITSUBISHI SOUND PROCESSOR ICs

M62423FP

DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

FUNCTION DESCRIPTION
(1) Tone controller equivalent circuit

R3

FBASS | CENTER FREQUENCY
o [ - 10=1/2n /C1 - C2-Ri *R2 [Hz]
TNFBASSI R Q=./Cz-RO7 C1-RD)

O— Wy
-l

T ~ EXAMPLE : BASS BAND (f = 150Hz)
INBASS 4 Ri=15kQ, Re=56kQ

Ci=082u, C2=00154u

Rz

Fig. 1 A circult equivalent to the inside of the tone controller

i

L

1 X . . ,
Fig. 2 is equivalent to Fig.1. To convert
compornent constants, the equation below is used.
L=C2-Ri-R2

R1

Fig. 2 An equivalent circuit using L

»

(2) Vocal cut block equivalent circuit

30k
30k 20k
CHANNEL 1 INPUT > —AWA >~ A VOCAL CUT OUTPUT
I_:\a/(\j/«v y >——>
k .

EXTERNAL € J— A
1 L 20k
iZOR
\ 20k
CHANNEL 2 INPUT D>

BAND-PASS FILTER FOR VOCAL CUTTING

Note. The vocal cut output is monaural,

(3) Surround block equivalent circuit

20k
MICROPHONE INPUT [> MA l
AN =
CHARNEL 1 INPUT [> 20k N CHANNEL 1 OUTPUT

> ook 20k
EXTERNAL L i .

20k 20k 0

»

\ M CHANNEL 2 OUTPUT

20k
CHANNEL 2 INPUT > A ] \
20k

BAND-PASS FILTER REGULATING SORROUND
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MITSUBISHI SOUND PROCESSOR ICs

M62423FP

DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

TYPICAL CHARACTERISTICS

THERMAL DERATING
1.5

10 950mw

0.5

POWER DISSIPATION P4 (W)

.
»
-

OO 25 B0 75 100 125 150

AMBIENT TEMPERATURE Ta (C)

APPLICATION EXAMPLE

R MIC N2 (= 1kHz, Q = 09) Rec. OUT2 ouT2
iy (f = 150Hz, Q = Q.8) AVDD =+ TV
DGND 0.0220 00151 0.82  2000F 0 4700,, 334
10un (10u
42| [41] [40] [as] [38] [37] [36] [35] [34] [33] [a2 30|29|28 27[2?”5[24 23| [22
M62423FP
13 I.Jl”.‘ﬁ' 19| {201 [ 21
05
X 10un +
0015 0.82u 2200 Tn ”00" T 00334
(f= 150Hz, Q = 0.8)
MICROCOMPUTER N (f = 1kHz, Q = 09) AGKD
ouTH
VDD = + 5Y Rec QUT?

Unit Capacitance : F

IR t249826 0022240 8451 W
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