MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREQ

DESCRIPTION
The M62427FP is an optimum digital sound controller IC for home audio.

This IC contains a 5-element graphic equalizer, master volume, sound and karaoke functions (voice

cancel). It can control all of these functions with serial data.

In addition to the tone control function, this IC provides adapter pins for digital surround, microphone
mixing and key control and is optimum to the sound quality and sound field control of audio equipment

with karaoke function.

FEATURES
M 80-pin QFP package
W Capable of performing the following functions with serial data
§-band tone control (0, 13, +6, +10dB)
Bass boost (HPF type) [ON/OFF] (PASS)
Surround {using external delay) [ON/QFF]
Vocal cancel (sterec) [ON/OFF] )
Muttiingual voice record switching [LCHonly/RCHonly]
Electronic volume 32 steps (0dB to -«)
Port output 3 lines .
B Supporting digital delay Outline 80PEN-A

’ 0.8 itch QFP
1 Adapter input/output supporting karaoke key control (20_0,“,:;('?: Iofnmxg.emm)

RECOMMENDED OPERATING CONDITIONS

Supply voltage range............cceovvervenrenrersensnnns Vee=t4.5to0 £7.5V
SYSTEM CONFIGURATION |
RECOUT2
KEY 1 KEY 2 (3LINES)
? (P ? ? @] M62427FP
( A
IN2A O—— -
IN2B C BASS BOOST —O0uT2
INPUT MULTILINGUAL
IN1A O— SELECTOR SWITCHING _ O OUT 1
VOCAL CANCEL ")
IN18 O—— SURROUND
SIMULATED

STEREO

PORTA O~

PORTB O—

ELECTRONIC
VOLUME

¥

PORTC O———f————q

‘ u-COM INTERFACE )

.
(o] o] O O
LATCH DATA CLK RECOUT1
(3 LINES)

B L24942L OQ0e22490 367 1N
MITSUBISHI
o rsues

5-169




MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

PIN CONFIGURATION (TOP VIEW)
g < oo a8 g
o] N NN o~ N oo [P & Ny Z 0D Y o
ShOo000 ez ZRQZ2RQZ AR
%2%#&%{:&&%&&%&1%1&899%%
|3 ol aliallic] SIS SISIERISHIRUSHS]
KEYIN2 ES j4qBB22
BPFOUT B4 RBYBUFIN2
BPFINET] 34 BUFQUT2
Ncs B8 NC5
IN2BE9 B AVDD
NCof7g §DGND
IN2A 71| B4LATCH
AVss|7d DATA
AGNDFA M62427FP S eLocK
INTAZ4 3110voD
NC1 7§ BQPORTC
INT1BFH PYPORTE
NC2[77] PBPORTA
DELAYIN 78 BUFOUT1
DELAYOUT [7 BUFIN1
KEYINt B0 8821
10| G0 20 ) 1 2 5 0 | 0 e e | kg ]
TR EEEE N RN N - -
EQonsQuozhozlgzd gzbzb 2z
RARZL02Z P NS PIETISPERIZDR
STEEgTiLcEeTEERIIItggoR
x >

Outline 80P6N-A

NC:NO CONNECTION

B L249482L 0022291 213 1N
MITSUBISHI
5-170 ELECTRIC




MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREQ

IC INTERNAL BLOCK DIAGRAM
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MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREQ

PIN DESCRIPTION
Pin No. Symbol Function
[Z] AVsS Load power pin of internal analog circuit
) AGND Ground pin of internal analog circuit
@@ | IN1A, IN2A Input pin of channel A
| (96 | IN1B, IN2B Input pin of channel B
DELAYIN (R-L) output pin for surround. Connect to the input of the delay circuit. Total load resistance is 20kQ
@ DELAYOUT (R-L) input pin for surround. Connect to the output of the delay circuit.
€6 | KEYIN1, KEYINZ - Key control adapter output pin. Connect to the input of the key control circuit. Total load resistance is 20kQ
(OE | KEYOUT1, KEYOUT2 | Key control adapter input pin. Connect to the output of the key control circuit.
3] BPFOUT Band pass filter amplifier output pin for vocal cancel
(3] BPFIN Band pass filter amplifier input pin for vocal cancel
(®€ | REC1A, REC2A REC output pin A
REC1B, REC2B REC output pin B (with mute SW) Total load resistance is 20kQ min.
(®€ | REC1C, REC2C REC output pin C (with mute SW)
@& | FIF1, FiIF2 (Band filter) connection pin of resonance impedance of the 1st element
®6 | F101,F102 Qutput pin of resonance buffer amplifier of the 1st element
(@6 | F1iN1, F1IN2 input pin of resonance butfer amplitier of the 1st element
(96 | F2F1, F2F2 (Band filter) connection pin of resonance impedance of the 2nd element
M E F201, F202 Output pin of resonance buffer amplifier of the 2nd element
& | F2IN1, F2IN2 Input pin of resonance buffer amplifier of the 2nd element
36 F3F1, F3F2 (Band filter} connection pin of resonance impedance of the 3rd element
(36 | F301,F302 Output pin of resonance buffer ampiifier of the 3rd element
6 | F3IN1, F3IN2 input pin of resonance buffer amplifier of the 3rd element
D@ F4F1, FAF2 (Band filter) connection pin of resonance impedance of the 4th element
d D@ F401, F402 Output pin of resonance buffer amplifier of the 4th element
@@ | F4IN1, FAIN2 - input pin of resonance buffer amplifier of the 4th element
19 F5F1, F5F2 Band filter connection pin of the 5th element
@@ | FOUTt, FOUT2 Tone output pin. Connect to the next stage with capacitor connection
@)@ | VOLIM1, VOLIN2 R rudder volume input pin
€@ | vOLOUT1, VOLOUT2 | R rudder volume output pin
@@ | BBIN1, BBIN2 Bass boost input pin
¢)@) |BB11,BB12 Input pin for high pass filter connection of bass boost
@@ . | BB21, BB22 Output pin for high pass filter connection of bass boost
@69 | BUFIN1, BUFIN2 Input pin of bass boost butfer amplifier
€@ | BUFOUT1, BUFOUT2 | Output pin of bass boost buffer amplifier
[2) PORTA Output of port A
) PORTB Qutput of port B
® PORTC Qutput of port C
& | Dvop Power supply of internal logic circuit
) CLOCK Clock input pin for serial data transfer
@ DATA Input pin of control data. Reads data at the rising edge of clock
@ LATCH Input pin of latch signal. Changes the circuit status at the rising edge of the latch signal
@ DGND Ground pin of the internal logic circuit
[] AVDD Positive power pin of the internal analog circuit
@@ | NC1,NC9
@@ |NC2,NC8
@@ |NC3,NC7 Non-connection pin
®E |NCa,NCe
@ NC5
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MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter ) Conditions Ratings Unit
Avop, AVss| Analog supply voltage +7.8 3
DVop Digital supply voltage 6.0 \
Pd Power dissipation TA<25°C 1250 mw
Kea Thermal derating Ta>25"C Board installation {(Note 1) 12.5 mW/rC
Topr Operating temperature -20 to +55 'C
Tstg Storage temperature -55 to +125 ‘C

Note 1:Board

Size of printed circuit board (140mm x 140mm)

Thickness of printed circuit board (1.6mm)

Material of printed circuit board (Glass epoxy)

Single side Cu pattern Thickness of Cu (18um)

Cu pattern dimensions (0.25mm (width) x 50mm (length)/lead)

RECOMMENDED OPERATING CONDITIONS (Ta=25"C, unless otherwise noted)
- Limits .

Symbol Parameter Test conditions Min. | Typ. | Max. Unit
AVpo Analog positive supply voltage (Note 2) 4.5 7.0 7.5 )
AVss Analog negative supply voltage (Note 2) -4.5 -7.0 -7.5 \
DVbo Digital supply voltage DVDD<AVDD 4.5 5.0 5.5 \
VIH Logic "H" level input voltage DVop-0.7| - Voo \
ViL Logic "L" level input voltage 0 - |pGND+07] WV

Note 2:After applying AVoD, apply supply voltages in the order of AVss and DVoD for the IC.
RELATIONSHIP BETWEEN DATA AND CLOCK
-—
LATCH SIGNAL
H 7
I
DATA Do D1 %& D6 D7 : Do
]
L 1 ) /I 1 1 ' I
] 1 1 I ' I
! : : : ! :
H f |
1
CLOCK :
| —
/ :
1
H
LATCH
L

Data signal is read at the rising edge of clock.
Signal is latched at the rising edge of the latch signal.
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MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINFCOMPONENT STEREO

ELECTRICAL CHARACTERISTICS
(Ta=25°C, AVDD=7.0V, AVss =-7.0V, DVoD=5.0V, f=1kHz, unless otherwise noted. In addition, tone control bass boost is 0dB.)

N Limits ]
Symbol Parameter Test conditions Min. | Typ. | Max. Unit
AlbD Analog positive power circuit VYith AVPD=7.0V and AVss=-.7.0V,’ . 19 40 55 mA
current pin & pin current, when no signal is provided
Power | Analog negative power circuit With AVDD=7.0V and AVss =-7.0V,
Alss supply | current pin @ pin current, when no signal is provided 55 40 19 mA
- _ With DVpp=5V, _
Dloo Digital power circuit current pin &) pin current, when no signal is provided 03 12 mA
RIN Input resistance Pins @, ,¢) and 6, Ta=25'C 100 | 200 | 300 | ke
) ) (Input to pins @) and @), (input to pins@) and €9)) 3
VIM Maximum input voltage Output from pins €)and €9, RL=10kR, THD=1% 3.0 4.0 vrms
Vodc Pin €, pin 83 , when no signal is provided -0.1 0 0.1 v
Vrecde Output pin voltage Pin (3, pin 63, when no signat is provided -0.1 0 0.1 v
. Vin=1Vims, FLAT, (pins@ and@ gain between
Gv Pass gam (pins @and @) and (pins@ and ) -20 0 2.0 dB
Vono ] JiS-A filter, when no signal is provided | Pins @) and@ | - 10.0 | 24 |pVmms
Vieono |, = o Output noise voltage Rg=10K2, with FLAT (path) Pins(®and@ | - | 100 | 20 |pvrms
Pin @, pin §9 , BW=400 to 30kHz _
THD utput Vi=-20dBv, RL=10kQ 0.01 | 0.05 %
N Pin @, pin 69, BW=400 to 30kHz
THDrecA Distortion Vi=-20dBv, RL=30kQ - 0.01 0.05 %
THDrec (Pins @ and &)), (pins ® and € ), _
B,C BW=400 to 30 kHz 0.01 | 0.05 %
cT Vo=0.5Vrnrls. RL=10kQ, JIS-A _ 55 45 dB
between pins &) and 8 , Rg=10kQ
Cross talk between channels
CTrec Vo=0.5Vrms, RL=30kS, JIS-A _ 55 45 dB
between pins ® and 62, Rg=10kQ
Gboost1 3dB 1.5 3 4.5 dB
Gboost2 6dB 4.5 6 7.5 dB
Gboost3 | Tone _ ggp | -1kHz Vo=1Vims 70 | 9 | 110 | o8
Tone control voltage gain Gain between input pins () . €
Geutt control -3dB and output pins @ ® -4.5 -3 -1.5 dB
Geut2 -6dB ’ -7.5 -6 -4.5 dB
Geut3 -8dB -11.0 9 -7.0 dB
f=1kHz, Vo=1Vrms, Input to pins (7) ,€)
BALton Balance between channels Output from pins €9, @ , each boost 1.5 0 +15 | dB
With +10 and -10dB
VPA Port
VPB 4| Port output AL=10kQ 6.0 7.0 - v
vpc | ou
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MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

DATA INPUT FORMAT
Four types of input formats can be selected by changing the
D6/D7 slot setting status.

(Initialize all data of the four formats when power is turned on.)

Input format
<—————— |nput direction selection slot
m DO1 D11 D21 | Dai Dai D51 D6 D7
Rec out B Rec out C Voice switching mode
SW3, 4 SW5, 6 Sw7 sws SW9 SW10 0 0
1:Mute 1:Mute 1:Side A 1:Side A 1:Side A 1:ON
0:Through 0:Through 0:Side B 0:Side B 0:Side B 0.0FF
@ D02 D12 D22 D32 D42 D52 D6 07
Port output
SWi1, 12 SW13 Swi4a Port A Port B Port C 0 1
1:ON 1:Side A 1:Side A 1H 1:H 1:H
0:0FF 0:Side B 0:Side B oL oL oL
3 Doz | D13 | D23 D33 | D43 | D53 D6 D7
* Refer to the slot setting list (5)
for tone control * Refer to the slot setting code list (6) 4 0
- — — — _- - = - = for tone boost/cut
Bass boost SW15, 16 Side A/Side B
@ D04 | D14 | D24 | D34 | D44 D54 D6 D7
Input selector
* Refer to the slot setting code list (7} SWi1, 2 1 q
for master volume 1:Side A
0:Side B

(5) Setting code (tone control)

(6) Setting code (tone boost/cut)

D03 D13 D23 D33 D43 D53
Tone 1 (F1) 0 o 1 +0dB o 0 0
Tone 2 {(F2) 0 1 0 Boost +3dB (o] o] 1
Tone 3 (F3) 0 1 1 +60B 0 1 0
Tone 4 (F4) 1 0 ) +10dB| O 1 1
Tone 5 (F5) 1 0 1 -0dB 1 ) )
pass | OFF 1 1 0 cut |38 ! 0 !
boost -6dB 1 1 Q
ON ! ! ! -10dB 1 1 1
B 24982t 002229k &8T5 WA
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MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIEL.D CONTROL DIGITAL SOUND CONTROLLER FOR MINFCOMPONENT STEREO

(7) Setting codes (master volume) (8) Port output setting codes
Amountof ATT | D04 D14 | D24 D34 D44 Data Port output
-0.0dB | o© 0 0 0 0 D3z 0 | PortAissettolL
- 2.0dB 1 0 0 0 0 1 Port A is setto H
- 4.0dB 0 1 0 0 0 0 PortBissettoL
D42 -
- 6.00dB 1 1 0 0 0 1 PortBissetto H
- 8.0d8 0 [ 1 0 0 Ds2 0 PortCissetto L
-10.0dB 1 0 1 0 0 1 Port C is set to H
-12.0dB 0 1 1 0 0
-14.0dB 1 1 1 0 0
-16.0dB 0 0 0 1 0
-18.0dB 1 0 0 1 [§}
-20.0d8 0 1 0 1 0
-22.0dB 1 1 0 1 0
-24.0dB 0 0 1 1 0
-26.0dB 1 0 1 1 0
-28.0dB 0 1 1 1 0
-30.0dB 1 1 1 1 0
-32.0dB 0 0 0 0 1
-34.0dB 1 [ 0 0 1
-36.0dB 0 1 o 0 1
-38.0dB 1 1 0 0 1
-40.0dB 0 0 1 0 1
-42.0dB 1 Q 1 0 1
-44.0dB 0 1 1 0 1
-48.0dB 1 1 1 0 1
-52.0dB 0 0 0 1 1
-56.0dB 1 0 0 1 1
-60.0dB 0 1 0 1 1
-64.0dB 1 1 0 1 1
-68.0dB 0 0 1 1 1
-72.0dB 1 0 1 1 1
-76.0dB 0 1 1 1 1
-0 1 i 1 1 1
(9) Other setting codes
Voice cancel Sound
D41=1 SW9:Side A D41=0 . SW9:Side B
D51=1 SW10:ON D51=1 SWI10:0N
D02=1 SW11, 12.0N DO2=1 SWi11, 12:0N
D12=0 SW13:Side B D12=1 SW13:Side A
D22=0 SW14:Side B D22=1 SWi4:Side A
Simulated stereo Multilingual record supported
Dé1=1 SW9:Side A Rch (1ch) Leh (2¢h)
D51=0 SW10:0FF D21=0 SW7:Side B D21=1 SW7:Side A
D02=1 SW11, 12:0N D31=1 SW8:Side Af D31=0 SWa:Side B
D12=0 SW13:Side B
D22=0 SW14:Side B
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MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

TIMING DEFINITION OF DIGITAL BLOCK

Limits
I .
Symbol Parameter i, Typ. | Max. Unit

tor Clock cycle time 4 - - s

twHe Clock pulse width ("H" level) 1.6 - - us

twie Clock pulse width ("L" level) 1.6 - - us

tr Rising time of clock, data and latch - - 0.4 us

it Falling time of clock, data and latch - - 0.4 us

tso Data setup time 0.8 - - us

tHo Data hold time 0.8 - - us

tst Latch setup time 1 - - us

tWHL Latch pulse width ) 1.6 - - us
CLOCK AND DATA TIMINGS

[ tcr |
75%
CLOCK /
25%
twHe twie
Lo 1 g
75%
DATA 5%
tsD tHD
tr twhe tr
st
75%
LATCH
7 25%
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MITSUBISHI SOUND PROCESSOR ICs
M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

FUNCTION DESCRIPTION
(1) Equivalent circuit with vocal cancel

. > L(h+m/2+1
weonmmet) O——> — [ e

(R+L+2C)(h+m+1) 1 (ReL+2C)m2

(ReC)(hsm+1) O_.D , s

(2) Equivalent circuit with surround

THROUGH
OR DELAY

R-L

(3) Equivalent circuit with simulated stereo

h+m+1 O—DD ' - h+1

2(h+me1) T
hemst O—e >—4 % ]
B L2u9826 0022299 504 HA
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MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

(4) Master volume equivalent circuit

o - _-0dB
4772 o - —o0
7»;—0/ o—¢ 2B
758 S
¢—"o—4-4dB
22T
0:/ >—4¢-6dB REFERENCE VALUES FOR
17392 o PR MASTER VOLUME ATTENUATION
1383 S D04 D14 D24 D34 D44 | Amountof ATT
Foog-1008 0 0 0 0 0 ~0.0dB
1097 = 1 0 0 0 0 -2.0dB
<b/o—o~12d8 0 1 0 0 0 - 4.0dB
6680 2089 1 1 0 0 0 -6.0dB
1900 = o—1-14dB 0 0 1 0 0 -8.0dB
F—"o—g-1a8 1 0 1 0 0 -10.0dB
1508 = 0 1 1 0 0 -12.0d8
b"/"_' 1808 1 1 1 0 0 14.0dB
ne7T 0 0 0 1 0 -16.0dB
_'t—/°—' -20d8 1 0 0 1 0 -18.0d8
850 :f = oo 0 1 0 1 0 -20.0dB
756 EE 1 1 0 1 0 -22.0dB
e 0 0 1 1 0 -24.0d8
600 EE 1 0 1 1 0 -26.0dB
o—9$-260B 0 1 1 1 0 -28 0dB
476 5; 1 1 1 1 0 -30.0dB
<L—/°—< -28d8 0 0 0 0 1 -32.008
=z 1 ) 0 0 1 -34.0dB
:—d o-——4-30dB 0 1 ) [} 1 -36.0dB
4 ~o 43248 1 1 0 0 1 -38.0dB
> [} 0 1 0 1 -40.048
b oo—¢-34dB 1 [ 1 0 1 -42.0dB
3698 T 0 1 1 0 1 44.00B
:»—/o—c -36dB 1 1 1 0 1 -48.0dB
28T soh 0 ) 0 1 1 -52.0dB
b/o_. .
2= 1 0 0 1 1 -56.0d8
‘bo/o-« -4008 0 1 0 1 1 ~60.008
185 S 1 1 0 ) 1 -64.0dB
bc/o—d -42dB 0 0 1 1 1 -68.0dB
12 1 0 1 1 1 -72.0dB
p—o""0—9-44dB 0 1 1 1 1 76.0dB
2099 1 1 1 1 1 oo
% o—¢-48dB
184
;—/o—« -52dB
8353
p—c"o—4-5608
52712
b—o""0—9 -60d8
3]
b —o"o0—¢-64d8
210
Tt—/oq -68dB
k-3
<:—/o—< -72dB
835 E:
o 0—e-76dB
143 EE

-
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MITSUBISHI SOUND PROCESSOR ICs
M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

(5) Equivalent circuit of tone control Amplitude characteristics of secondary high pass filter{forreference)
resonance circuit biock Q GO
Fmmmmm e 1 Oto 1dB
FBASS | e 2. 6 dB
c1 Bigg | gy P8 4 10 dB
5 13 dB
c2 10 20 dB

INBASS

The transmission function is given by the following formula.

Vout _ Ks2
ViN 1 1 1 1
Fig.1 Internal resonance equivalent circult 52,8 |: w2cT * Feez + 0K micT ] + RIR2CTCS
Center frequency w02 =
~ Ri R201 c2
fo=1/2n A/ C1+C2+ R1 - B2 (Hz)
= Af . 1+R1 Ri1C2 R2C2

G=~(C2+R2)/(C1 - R1) nzcz * ARect (KA RICT

(Example) Bass band  (f=150Hz)
R1=1.5kQ, R2=56kQ
C1=1.5u, C2=0.01p

The bass boost block consists of the positive feedback type
secondary high pass circuit shown in Figure 3.
A design calculation example of the bass boost block is shown

below.
WH [ c1=Co=Crand K=+t are If the cT.n-off frequency is 70Hz,
assumed, the following are and Qis 4, w0=2r X 70Hz, and
Fig.2 Equivalent circuit using | found with the above formula. Q=4 are assumed.

With C1=C2=Cf=0.1pF, R1 and
R2 are approximately 3.0k and
200kQ, respectively, because of

Figure 1 means Figure 2 in equivalence. The part constant is Rf=1/(w0CH)................ (1)
converted by the following formula. R1=RI2Qu.....coii (2)

_C2-R1 . R2=2QRf . (3)
L=C2-R1-R2 (1), (2) and (3).
(6) Equivalent circuit of bass boost circuit block Ri=22.7kQ
R1=2.84kQ
Bass boost R2=182kQ
30k Q=4, fe=70Hz =
ANy (7) Equivalent circuit of band pass filter block
0dp | Odp swWit, 12
c1
1] I——O--o\o_ 4
9 9 .
| 200k 20k ?2 10k
o :
, —O

Q=4 (G=10dB)
GOp~==---grgm— o= o
0dB
OB -=-f---d----- -3dB
1
i
b
1
1
;
fo
: Wi t [
ct [ c2 w
VINO—] vouT (Band pass filter design formula)
R2 f1 (Cut-off frequency at side H)=m

. 1
fL (Cut-off frequency at side L)= ——~z——
Fig.3 Positive feedback type secondary high pass tilter circuit ¢ 9 y ) 2r G2+ 10k

of bass boost block
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MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

SIGNAL TRANSMISSION BLOCK DIAGRAM (1)

REC
MIC REC?B REC2A
inNz8 ©—
s]. B Sws Jd8 6B\ OB oo
A 19
IN2a (©— A 100 7 20623 TONEIN2
sWi2 20kQ S
BPFOUT
TONEIN1
1A ©— swi
A
8
N1B ©—

REC1B REC1A
. REC1IC

SIGNAL TRANSMISSION BLOCK DIAGRAM (2)

Each frequency +10dB to -10dB variabie 10k Bass boost

Q=4,fc=70Hz
10
10kQ2
g—« vLu2
IN2 — W ﬁ ﬁ &ll VOUuT2 1plo.
/i il :

10p

S

HQour2
0dB 10 -
L SWi5, 16
Y \
=22.7k 2274 & 32 steps 200k
L FoarkE T
8,55k 865k :: » g =242k
. B85skiZ, o pd
ey~ I & » i = 10.0k
ki 2l
stk 462
1.5k
e le | 2
10p
T — Same as channel 2 loH+@ out
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MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREQ

TEST CIRCUIT
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~
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MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SQUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

TYPICAL CHARACTERISTICS
CIRCUIT CURRENT VS. SUPPLY VOLTAGE
THERMAL DERATING (MAXIMUM RATING) < CHARACTERISTICS
15 E 70070 r r ' T
2 No silgnal Normal mode
g < 60060 [— e AlbD
< g o Alss
€ 1250 < 4Dlipo A
z . 50050 — . —
3 1o N =
= N 875mV 3 400440
& . g T "
(2] S a
2 t 2 30030 4
[a] A 4
05 N z 4 /
& C 200:20 e
S R 3
& \\\ E 100+10 ’ Operating range i
\ 3 o
0
0 25 5055 75 100 125 150 < 3 4 45 16 27 18 29
AMBIENT TEMPERATURE Ta ('C) SUPPLY VOLTAGE AVOD, AVss, DVOD (V)
VOLUME CONTROL CHARACTERISTICS BUF OUT INPUT/OUTPUT CHARACTEHISTICS -
0 — )
8 ol 5 FAVOD=7V,AVSS7V, 5 a
2 - 3y 2 3DVop=5V, Normal mode 3 £
E 20 . E 1=1kHz, 400 to 30kHz -
< ™ 2 1.0 FBUF OUT RL=10kQ 10 ©
z -30 K S g:lnputAmode g &
£ 40 P w3 ' 3 9
< h1 N 9 o °cht @
3 -50f¢ P \ och2 Vo j fa)
Z x ch2 N 3 01 — 01 o
| -80 [AVDD=7V AVss=-7V ¥ g 7 THD g E
< 9 | DVDD=5V,Vi=1Vrms N - 3 5 &
w70 [i-tkHz N z T~ g
= =
S -80 pNormal mode 5 <
3 BUF OUT JIS-A 3 0.0 0ot §
S -90}selector A IN L [
oo LI 3 3 b
00 05 090A OF10 15 191A 1F 50 40 -30 20 10 0 10 200 F

SET CODE INPUT VOLTAGE VI (dBV)

OUTPUT NOISE VOLTAGE VS. SIGNAL SOURCE

RECOUT INPUT/OUTPUT CHARACTERISTICS = RESISTANCE CHARACTERISTICS
z — — 2 — 100
5 FAVDD=7V,AVss=7V, 55 g | ]
@ 3 DVoo=5V, Normal mode 3 F 3 R
E f=1kHz, 400 to 30kHz z S 5 one:max
2 1.0 }RECOUT A RL=30kQ + } 0 Q 2
e I linput B mode £ w3
> 5 5 &
w | O
g 38 « chi 3 5 e 2
E o 4\ och2 Vo g 1 8 § Toneity$
- 7 Q
g 1 7 7°THD 2 z w10 =
- = 7Fechi—t+ one:min
3 3 Q c!
2 N~ z z | och2
5 001 T 5 AVDD=7V,AVS5=-7V,VDD=5V
Fo) 0.0; >3 E 3 | \nput A mode JIS-A
5 5 = = BUF OUT Normal
3 3 o o) L1 1 11 L1 1
50 -40 30 20 10 0 10 200 F

100 23 571k 23 5710k 23 5
INPUT VOLTAGE Vi (dBV) SIGNAL SOURCE RESISTANCE Rg ()
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MITSUBISHI SOUND PROCESSOR ICs
M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MIN-COMPONENT STEREQ

OUTPUT NOISE VOLTAGE VS. SIGNAL SOURCE OUTPUT NOISE VOLTAGE VS. SIGNAL SOURCE
RESISTANCE CHARACTERISTICS RESISTANCE CHARACTERISTICS
";,\ 100 LI [ T T T 17 @ 100 LI 1T LU LILI|
E 7 AVDD=7V,AVss=-7V,VDD=5V g 7 | AVDD=7V,AVss=-7V,DVDD=5V
P Input A mode JIS-A 3 Input A mode JIS-A
% 5 [BUF OUT Normal mode > 5 FRECOUT A Normal mode
F4 «chl z s chi
(“5‘ 3Toch2 (uj' 3foch2
ro2 s2
= VotL:max 6
g g
7] 73]
c 7 o 7
Z 5 Z s
5 5
B 3 VoL:min £ 3
] =
2 . T 3 . _
100 23 571k 23 5710k 23 5 100 23 571k 23 5710k 23 §
SIGNAL SOURCE RESISTANCE Rg (Q) SIGNAL SOURCE RESISTANCE Rg (Q)
PASS GAIN VS. AMBIENT TEMPERATURE TOTAL HARMONIC DISTORTION (BUF QUT) VS.
CHARACTERISTICS = AMBIENT TEMPERATURE CHARACTERISTICS
2.0 & 0.1 -
g2 7
’—
1.0 r4 5
g £
z « 3
> 0 [}
o jr b
z ] 2
(<5 -1.0 8 Tone: Typlall
@ g Typ (all M::r:ll Mi ‘"BUSS'#S)T
2 |CHi—— 9 O0Men "™ %
o -20 " C H2 o 0 7 F-VouMax Bwa400 to 30kHz
VIN=1Vims £ 5 Voo Sormens
f=1kHz o I~ {Max.at test) (Min. at lest)
BLIJF ?U": g i-lLHz. RAL=10kQ I
-40-30-20-10 0 10 20 30 40 50 60 70 = -40-30-20-10 0 10 20 30 40 50 60 70
AMBIENT TEMPERATURE Ta ('C) . AMBIENT TEMPERATURE Ta (‘C)

-10
-40-30-20-10 0 10 20 30 40 50 60 70
AMBIENT TEMPERATURE Ta (*C)

-40-30-20-10 0 10 20 30 40 50 60 70

) g ,

T TONE CONTROL VOLTAGE GAIN (F1) VS. 2 TONE CONTROL VOLTAGE GAIN (F3) VS.

g AMBIENT TEMPERATURE CHARACTERISTICS ‘g‘ AMBIENT TEMPERATURE CHARACTERISTICS
10 ¢ 10

‘g’ B

2 2

&) - (0]

z z

< Y

O Voe0.5Vrms o :’.‘]"ﬁﬁ"m'

w (=100Hz w 1008 6B 3dB -3dB -60B -10dB

O oF 10d8 &B 343 -3dB fﬂé -10dB [0} OFCHl ==t w—=® =i =B
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“ledadod-of-L-4-¢- - _d-d. bbbl

g L] Ra ol p~o-4 g . 4 >
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8 EX R EE TE EEIEVS P P T T 8 badadada [ Iy R
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=4 >4

AMBIENT TEMPERATURE Ta ("C)
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MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MIN-COMPONENT STEREO

TONE CONTROL VOLTAGE GAIN (F5) VS.
Augn-:m TEMPERATURE CHARACTERISTICS
1

Vou{.5Vms
f=20kHz

10dB 6d8 3dB -30B -6dB -10dB
|~ CHi =l iy cvepe =@ = fr =
CH? s rmetym exCme =0 =p =)

“tet-g-q-=|o=ff-p-9-

EE XX X T s RV Spuy Spy Spiy

CE A KRR TR PR Y Y B

0
-40-30-20-10 O 10 20 30 40 50 60 70

TONE CONTROL VOLTAGE GAIN Gboost, Geut (dB)
o

AMBIENT TEMPERATURE Ta ("C)
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MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREQ

APPLICATION EXAMPLE 1
KEY CONTROL — —
DIGITAL
ANALOG ANALOG AA .o o AM [ g
DELAY IN1B IN{A GND -7V IN2A nzg [ YL W R
T o 0w Q| ors oo
0] [1e] [1s] [77] [re] [75] [7e] [3] [72] [71] [7o] [es] [ee] o]
/7 | _._.l
10k$ =10k L _l kS ok
B| |a Al Is
o il
1 64
— swi swe
nes [2 [63] NC7
ReciA @—3] 62 —©REC2A
rec1s @— 4 |—f—=——1 ||| ® Jj“ +—F—s1}—Orecze
SW3 L Sw7 SW4
REC1C @—5 34 \ Swe ¢—— o a0l —@REc2c
SWs 100k 5 SW6
N4 [6 | 20 53] Nee
—1 -
£ \/ [ o
0.47u 0.47u
E——’ sl 2k © I_E_I
0.047u 0.047p
Tt e
SW10
10/ L | 1s5
HH g = 5 e
0.015p 5 jt 0.015k
T H(3 | s )He
O < < < < (<]
L == == LU
oM /2 2\ M=
0.068p % ) h AlB % ) 0.068p
3900p O swis O 3000p
T=H(2)| = | = [(3\F=—
VAR B = T |\3
_E—E_ b [ ] T @ —E—_L
0.022p 1 SW14 bl 0.022y
T \H = BiglI=E;
1200p 1200p
T__E_ - - --47,J
Hi{is— Ll
4700p 4700p
20 45
1°u+ SW15 A 100
21 [P 44
22 ]
10u 10u
23 MICRO-
100k COMPUTER 100k
o INTERFACE
TETTITTYY
NC5
0.1
20k | 20k | 20k Mcu
PORTA  PORTC GTT
BUFOUT! PORTB v DI BUFOUT2 Units Resistance 02
Capacitance :F
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MITSUBISHI SOUND PROCESSOR ICs

- M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREQ

o

2
.15 000p)

MIC IN2

APPLICATION EXAMPLE 2
KEY CONTROL
%ISIIR:’L ANALOG ANALOG
IN1B INTA GND -7V IN2A IN2B
Ijq rg I © oue0 ©
MIC IN' 80 [7s] [re] [7] [e] [73] [re] 3] [72] [7] [7o] [e9] (s8] [or] led] [s§]
% L/ [ LT ]
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S5-ELEMENT GRAPHIC EQUALIZE

—_— N N N

Swi4

SW16 A

AMA
wy

5-ELEMENT GRAPHIC EQUALIZE|

—_— S N N

TN ONS NN

=

MICRO-

COMPUTER

INTERFACE

ki

0471

0.047y

wn

0.22p

B

0.015u

L]

0.068

=

3000p

o

)

0.022u

@

L] LT LI LT

1200p

3

BUFQUT1

PORTB

I 1 1

MCU

B

v

DIGITAL

GND

BUFOUT2

Units Resistance :Q
Capacitance :F
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MITSUBISHI SOUND PROCESSOR ICs

M62427FP

SOUND QUALITY/SOUND FIELD CONTROL DIGITAL SOUND CONTROLLER FOR MINI-COMPONENT STEREO

APPLICATION EXAMPLE 3 (Single power supply)

Vec2 POWER SUPPLY
KEY CONTROL

DIGITAL IN1B INTA IN2A

RIS
WY R

T

DELAY
I 10'4‘ 10;12 Yt T 10p 10;12 5 000p
e o A R e e T e e e ne
/ AR |

N2B 20K
Yy
0.1

L 1 L
1S Srok l— ——J 10kZ =10k
b B| |A Al I8 q
{7 64]+
SW1 (J sw2
nes [2] 63] nC7
Y r
REC1A ©—3] E—@nsczA
RECt8E @— 4 [—Fo— —ﬁ—E—C))REC?B
SW3 SW4
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SWs sWe
N : 59] Nes
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£—| 81— E"‘I
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TEHE)| 2 z [(8\H=—
- = < 5
H o |
e 2 ek
n w0
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4700p 4700p
20 45
101 SW15 A SW16 A o
21 @E ] A 3@44
g .
22 1 ' 43
10 : z 100
28 MICRO- 42
100k COMPUTER 100k
7 INTERFACE o
T N
r T 7 NCs
0. 0.1p
" Vce=14V
20k ¥ 20k § 20k . Meu 1on
PORTA  PORTC = Units Resistance :Q
5V nits Resistance :
BUFOUT1 PORTB Dlé;:lT[)A t BUFOUT2 Capacitance :F
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