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Tone and Volume controller with 6ch selector
APPLICATION )

Mini Stereo / AV Amplifier / TV
FEATURE ) Package Outline

€ Input Selector (6ch+MUTE)
@ Input ATT (-5dB) [ON/OFF]
@ Tone ATT (-8dB,-13dB)
€ 5 Band Tone Control
3 Band resonate type
L , H Band shelving type(LPF,HPF type)
4 Master Volume 1dB step, 2ch independent control
(2ch 0 to -79dB,mute) L, Rch

4 Trim Volume 1dB step, 2ch independent control 80P6N
(2ch 0 to -15dB) L,Rch
4 SURROUND Volume 6 step(0 to -10dB) ~ lead pitch : 0.8 mm
& Muitiple sound select(REC OUT) [L/Ronly] size : 20.0mm x 14.0mm x 2.8mm

& DPL Input Select

& REC Output 2ch(Between 1ch with MUTE)

& Output for Spectrum Analyzer (L+R/2)

& Correspond to Key control

& Bass Boost circuit [ON/OFF]

¢ Super Woofer Output

€ Sound Effect circuit (Sound clearly)

& Power Supply : = power and Single power available (When use single power ,

RECOMMENDED OPERATION VOLTAGE ) need the power for reference)
SUPPLY VOLTAGE RANGE : =% 4.0 to = 5.0V [Single power 8.0 to 10.0V]
FUNCTION BLOCK DIAGRAI\D .
KEY D

(CH1ICH2)

" INA
2 INB
INC
U INE
" INF

Bass Boost

{ 6INPUT

oy 'VMUme
| L#RP2
: ';f.or T
Cigpectrum.

; MCU I/F
. Analyzer

" 'REQ " DATA SCK

- - MITSUBISHI
D-61502Q-97! ELECTRIC (117 186)

M L249825 0046298 156 I




\M\NP‘RE&

%) finel are s“b‘ec

oty £ 10 5 ceno®

MITSUBISHI SOUND PROCESSORS

BN L249825 0046299 092 =M

P;R_\.“\s\s“c\\m\’t M615)O(F P
NO“‘G para™ Digital controlled Sound Controller
BLOCK N h
= = L
DIAGRAM g 2 =2 >
5505253558250 5%
OD=2om0ocCoedl0n==20mn
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M = 2
SEFFOUT2 0 % %TESEFFOU”
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SEFFD2 S X (& SEFFD1
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SEFFA2 :5 :"5’ —{ %] SEFFA1
SEFFIN2 = = I SEFFIN1
TCOUT?2 ETCOU-”
rec2 g \ & rect
[&] O
TCB2 E_/E ) QB L
TCA2 [3 §\ g g\_gTCM
ToN2 1 L aTCiNg
FOUT2 [T [SFOUT1
F382 [f—— —=—-]F3B1
F3A2 [@| —3 S~ F3A1
F2B2 i': , 2<HaIF281
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~ Electric Characteristics )

(1).Absolute Maximum ratings

(Ta=25 "GAVDD=4.5V,AVSS=-4.5V,DVDD=5.0V ,f=1kHz uniess otherwise noted )
( Normal mode , Tone control and Bass boost controlled 0dB )

Symbol Parameter Conditions Ratings Units
Vce +£525 (10.5) \V;

Supply Voltage
vDD 6.5 Y
Power
Pd Dissipation 14 w
Operating
Topr Temperature ~20t0 +75 C

Storage
Tstg Temperature -40 to +125 C

2.0

W)

1.5
1.4

1.0

0.7 Lo
0.5 0

ower Dissipation Pd (

0 25 50 75 100 125 150
Ambient Temperature Ta (°C)
(2)RECommended Operating Condition

Limits
Parameter symbol | Test conditions Min | tvp | max] Units
| it AVCC=4.5V, AVSS= -4.5V
Analog positive AlCC 71pin current  No signal — | 30 { 50 mA
supply current
i AVcc=4.5V, AVSS= 4.5V
Analog negative Alss 74pin current  No signal -50 | -30 | — mA
supply current
DVDD= 5V
Digital supply current Didd 31pin current  No signal —lo5]10]| maA
_ _ MITSUBISHI
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(3)Characteristics of output /input

(Ta=25 °C,AVDD=4.5V,AVSS=-4,5V,DVDD=5.0V ,f=1kHz uniess otherwise noted )
( Normal mode , Tone control and Bass boost controlled 0dB )

Limits
Parameter symbol Test conditions Min | typ | Max| Units
Input Resistance Rin 75pin,70Pin 40 | 60 | 80| KQ
Maximum Output Voltage VIM (75,70) pin Input,(28,37)pin Output 15 18] — | vrms
RL =10KQ, THD=1%
Output terminal Vodc 28pin,37pin, No signal 04|00]04
Voltage VRECdc | 4pin,61pin, No signal -04|00]04
) Vin=1Vrms,FLAT,(75,70pin)
Through Gain Gv - (28,37pin)gain -10.0 | -8.0/-6.0 | dB
) ) Vo=1Vrms,28,37pin
Maximum Attenuation ATT JIS-A filter -85| -77 dB
Vono JIS-A Filter 28,37pin | — 4.0 | 10.0! uVrms
Output Noise Voltage No signal,Rg=10K
VRECno |FLAT(pass) 4,61pin — |40 | 8.0 | pVrms
28pin,37pin, BW=400 to 30kHz | ___ %
THD | vo=300mvrms , RL=10KQ 0.01] 0.05| %
. . 4pin,61pin, BW=400 to 30kHz | ___
Distortion 9
THDRECA Vo=300mVrms , RL=30KQ 0.01] 0.05 %
5pin,60pin, BW=400 to 30kHz | —
THDRECB
Vo=300mVrms , RL=51KQ 0.01] 0.05 %
Vo=0.5Vrms , RL=10KQ ,JIS-A | ___
cT 28pin-37pin  Rg=10KQ -70 [ -55 | dB
Channel cro Ik Vo=0.5V RL=30KQ ,JIS-A
o=U.ovrms = -,
CTREC ' ' — |. -
4pin-61pin  Rg=10KQ 70 95 dB
D-61502Q-971 MITSUBISHI ( 4 /1 16)
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(4)TONE CONTROL CHARACTERISTICS

Limits
Parameter symbol Test conditions i
y Min] typ | Max| UNits
GhoostL | LO [+13dB 10| 13| 16 dB
LO Tone Output Gain
GeutL LO [-13dB 10| 13| -16 | dB

F1 f=100Hz : LO TONE
Gboost* |, p3[*8 dB|f=10kHz : HI TONE 6 8 10 dB
f=1KHz :F1to F3

Tone Output Gain

F1 Vo=1Vrms
Geut” |45 F3/-8 dB 6 | 8 |-10| dB
Gain
from inputdpin,61pin
GboostH | HI [*8dB},, output17pin,48pin 6 8 10 dB
Hl Tone Output Gain
GeutH HI |-8dB -6 -8 | -10 dB

f=1KHz,Vo=1Vnms,6,59pin Input

Channel Balance BALton 21,44pin Output 15| 0 |+1.5] 4B
each Boost +8.-6dB

(6)CH1/CH2 Mix Signal
(This character is regulated only one channel input. )

Limits ;
Parameter s Units
symbol Test conditions Min | tvo | Max
The same condition Gv
Gain Gvsw RL=30KQ -8.01-6.01-4.0 dB
Super BW=400 to 30kHz ]
Woofer Distortion THDSW | vo=0.5Vims , RL=30KQ — 10.03|0.15] %
Output Output Noise No signal:  Jis-A filter _
Voltage VnoSW | The same condition Vono 50 | 100 | pVrms
GVLR The same condition Gv
(L+R)/2(spectrum)output gain RL=51KQ 8.0 |-60|-40]| dB

*In case of CH1,CH2 same phase,same amplitude,output gain is 0dB.
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INPUT DATA FORMAT )

DATA is read at the rising edge of SCK, and loaded last 16 bits at the rising edge of REQ.

DATA

,(Do Y012 103 J b4 J 05 Joe | o7) 08 [09 XD10XD11XD12XD13XD14XD15x

SCK
REQ

s

L

( Please all data of 4 format ininalize at Power supply.)

OB L249825 004L303 343 W

Do | D1 [ D2 [ D3| pa | o5 | o6 | o7 | o8| po | p1o]| p11] p12] p13a | p14a | p1s
0 0 J'm ‘2 '(3) '(5) (6) '(7)
A INPUT Selector InputATTI TONE ATT] Multiple Sound | Sur/Nor | Recemutel SURROUND ATT
0 1 '(8) '(9) '(10) ‘(11) '(12)
B TONE Selector TONE control BassBoos{ DPL Sel | Sound Effect Chip Address
1 0 '(16) |(13)-L (15)-L 1 1
C ALLMUTH Lch Trim Volume Lch ShiftVolumey Lch Master Volume
1 1 (17) {(13)-R (15)-R
D SWMUTE| Rch Trim Volume Rch ShiftVolumd Rch Master Volume
(1)INPUT SELECTOR (5)SURROUND / Normal
NPUT SEL] D2A | D3A | D4A SEL D9A
A 0 0 0 NORMAL 0
B 0 0 1 1
C 0 1 0
D 0 1 1
E 3 i) 0 (6)REC B MUTE
F 1 0 1 RECB | D10A]|SW-3
YT 1 1 THRU | 0 | ON |
|_MUTFE 1 1 OFF
(2)INPUT ATT
NPUT ATT] D5A | Sw-1 ()SURROUND ATT
96 T 0 | OFF !NPUT SELID11A | D12A [ D13A
_54R 1 ON 0dB 0 0 0
-1dB 0 0 1
-2dB 0 1 0
(3)Tone ATT 4dB 0 7 1
TONE ATT] D6A | SW-2 -6dB 1 0 0
-8dB 0 OFF _10dR 1 0 1
_13dR 1 ON
(11)DPL Selector
(4 DPL SEL. | D10B
CHSEL. | D7A | D8A _TRU?
NORMAL 0 0 DPL 1
JICHTONLY] © 1
ICHZ ONLY] 1 [1]
kcHiecHa 1 1
* Don't Input the lllegal DATA.
D-61502Q-97 MITSUBISHI
502Q-971 ELECTRIC (6 1/ 16)




\‘ MITSUBISHI SOUND PROCESSORS

\“P‘aRs ed\f)gg"‘?é‘ cnang®
\M nal psb\ X M61 5XXFP

L) a W% e sy
PR«%‘SW\ZX?\?:‘\\Y““S 2
Digital controlled Sound Controller

(8) TONE Selector

ONE SEL.| D2B | D3B | D4B (10) Bass Boost
LOTONE|] O 0 0 Bus Boost | D9B
ONE1(FT)| 0 0 1 No Boost | 0 |
ONE2(F2)| O 1 0 NT
ONE3(F3) 0 | 7 | 1 L2005l O
HITONE | 1 0 0
ALLBAND | i
(12) Sound Effect
(9) Tone control TONE SEL{ D138 | D128 D118}
LO | F1-F3HI | D8B | D7B | D6B | DSB gl _0d8 0 1 010
F13dB]_ +8d8 | T | 1T [ O 1 0 ] 8 38 [ o [0 ] 1
+9dB | +6dB 1 0 1 i al +6dB 0 1 0
¥6dB | +4dB 1 0 1 0 +0%CJ3 ? 8 (1)
+3dB [ +2dB 1 0 0 1 o B
+0dB | _+0dB 1 0 0 0 8 'gcg j ﬁ’ (1)
08| 08 | 0 | 0 | 0] o T ;
-3dB | -2dB 0 0 0 1
-6dB -4dB 0 0 1 0 * 0dB=Effect through (Both Mode)
9dB | -6dB 0 0 1 1
=134l __-8dR 0 1 Q a
(13) Trim Volume(Lch,Rch) (15) Master Volume {Lch,Rch
TONE SEL.IDSC!D D5C.D|D4C.DID3C
e e e —— ————
0dB 0 0 0 0 0dB 0 0 0 0 0
~1dB 0 0 0 1 -2.0dB 1 0 0 ] 0
-2dB 0 0 1 0 -4.0d8 0 1 0 0 0
-3dB 0 0 1 1 -6.0dB 1 1 0 0 0
4dB 0 1 0 0 -8.0dB 0 0 1 0 0
-5dB 0 1 0 1 -10.0dB 1 0 1 0 0
-6dB 0 1 1 0 -12.0d8 0 1 1 0 0
~7dB 0 1 1 1 ~14.0dB 1 1 1 0 0
-8dB 1 0 0 0 -16.0dB 0 0 0 1 0
-9dB 1 0 0 1 -18.0dB 7 0 0 1 0
~10dB 1 0 1 0 -20.0dB 0 7 0 1 0
11dB 1 0 1 1 -22.0dB 1 1 0 1 0
12dB 1 1 0 0 -24.0d8 0 0 1 1 0
-13dB 1 7 0 1 -26.0dB 1 0 1 1 0
~14dB 1 1 1 0 -28.00B 0 1 1 1 0
_15dR 1 1 1 1 -30.0dB 1 1 1 1 0
32,048 0 0 0 0 1
-34.0dB 1 0 0 ]
(14) Shift Volume(Lch,Rch) -36.0dB 0 1 0 0 1
~38.0d8 1 1 0 ] 1
NPUT SEL]D8C D|D7C 008 0 3 ; 5 1
0dB 0 0 -42.0d8 1 0 1 0 1
-1dB 0 1 -44.0d8 0 1 1 0 1
-2dB 1 48.0d8 | 1 1 i 0 1
—2dB 1 1 52.00B | 0 0 0 1 1
~56.0dB 1 0 0 1 1
(16) All MUTE (17) SW MUTE 500dE 5 3 5 3 3
DPL D2C SW D2D -64.03B 1 1 0 1 1
'INOMUTE| 0 [SWOUT | 0 | -68.0dB 0 0 1 1 1
ALl MUTE] 1 SWMUTE ] 1 =72.0dB 1 0 1 1 1
All MUTE condition: '76'2‘;‘3 (1’ 1 : : :
Master Volume (L,R)=MUTE, ALl
INPUT SELECTOR=MUTE * Don't Input the lllegal DATA.
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DATA TIMING )

Symbo Name Min Typ Max Units
t1 Signal rise time 05 uS
2 Signal fall time 0.5 us
t3 SCK clock width 2 us
t4 SCK "H" pulse width 0.8 us
t5 SCK "L" pulse width 0.8 uS
t6 DATA setup time 0.8 us
t7 DATA hold time 0.8 us
t8 REQ rise hold time 16 usS
t9 REQ "H" pulse width 0.8 uS
t10 SCK setup time 16 uS

D-61502Q-971 'I’E‘I'_E%‘JT%%“' (8 / 16)
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DESCRIPTION OF FUNCTION)

(DInput Selector , Input Attenuator
2ch 6 Input+MUTE Selector built-in.
Input Selector is controlled ATT SW.(0dB/-5dB)

A O———t
Q_W.IDK
<—WRPx
cO—FT T | INPUT ATT SW
WOk (0dB/-5dB)

WPk | O

9+
< WHPK Selector OUTPUT

(2)Master Volume(CH1,CH2) , Trim Volume
This IC have 2 channel electric volume, 2 channe! independent control.
It has low distortion and low noise.
It is able to control each Master and Trim Volume.

Master Volume :0dB to -79dB / 1dB step , MUTE
Trim Volume :0dB to -15dB / 1dB step

Volume output consist of adding Master volume and Trim volume.
In case (Trim) + (Master) under -88dB , TOTAL ATT =-87dB.
Only Master Volume = MUTE , TOTAL ATT = MUTE

Volume IN
Volume OUT
Master Volume: 0dB to -79dB/1dB step , MUTE
Trim Volume : 0dB to -15dB/1dB step
§ _ MITSUBISHI
D-61502Q-97! ELECTRIC (97 16)
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(3)Tone control circuit
3-1 3Band resonate type (Boost Mode)

ouT

1

0 rVrimaRacicz O
O L LR Ty o, U Q= 1 C1C2R2
F C1+C2
o o Gv= R24R3
- 20|094%_=%T (dB)

3-2 3Band resonate type(Cut Mode)

IN
l— ouT
1
fo= J (Hz)
2RVRIR24R3)CIC2 N o e e N
as o [c1c2r?
el Ri c2 c1
K32 R1
Gv=
20— = +R3 (dB)
D-61502Q-97 gﬁg’ﬁ%ﬂ' (10 / 16)
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3-3 LO and HI Tone control circuit

AW M- MWV HI Tone control
—
L&H TONE OUT
B ‘ VWY LO Tone control
L&H TONE IN
SR
J L
| R |
<Frequency Characteristic>
. O Bass Mid Treble HI
+13dBf g
+8dB =4\,
s [
| (O KR,
3

-8dB

-13dB [=

- -t -t - anl

8

1k
Frequency f(Hz)

D-61502Q-97i
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(4)Bass Boost circuit

_Q=4 (G=10dB)

GO
INPUT

- - — _ ourtPUT
=
~AFHF

Wr | fo
Positive feedback 2 order HPF circuit
W 2 order HPF Gain Characteristic (ex.)
1 g 9
VIN c C2 N vouT 1 Oto1 4
| . 6
b >— z i
4 10 4p
- 5 13 aB
10 20 4g
1
2
2 w =
VOUT _ Ks R1R2C1C2
VIN
we [R1201 ' R2102 A0~ 1]+ : Q 1
R1R2C1C2 =
R1C ,,Blm_ﬂfsmz +(1-K)\[chz
R2C2 R2C1 R1C1
Bass boost consist of positive feedback 2 order HPF circuit
Method of calculation indicate below.
In this condition Fc=70Hz,Q=4
C1=C2=Cf,K=+1 0=27 x70Hz, Q=4
calculated In this condition
Rf = 1/((wOCH) (1) C1=C2=Cf=0.1uF,
from (1), (2), (3)
R1 = Rf/2Q (2) Rf=22.7 KQ
R1 =2.84KQ ]
R2 = 2QRf (3) R2 = 182 KQ
R1, R2= about 3.0KQ) , 200KQ
_ R MITSUBISHI
D-61502Q-971 ELECTRIC (12 1 18)
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(5)SURROUND Mode
0 to -10dB

L ‘>I> l / »t+——>| @2-Rr/2
@

/o
=

> — pl 2R-L)/2

R-L

v >

(6)DPL Mode select

— 4 CH1
8-1 Thru Mode signal
5 2ch
6 ‘QEL
vy CH10UT
——<CH2 v
signal ‘Wv
60 \gc[:ghL
&_-
Wy :[>—->CHonT
v
8-2 DPL Mode
——— CH1
signal
5 2¢ch
rﬁ —
CH10UT
=
DPL ——dcH2 VY
-l signal  AM—
I)m 2ch
0 ——1 @ SEY
vy :I>—"CH20UT
MITSUBI‘SZHI
D-61502Q-971 ELECTRIC (13 /7 16)
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(7)Sound Effect

Extemal 4700PF 2200PF 33000PF

circuit |_| |_| |_| |_T_| '_l

19—20—21

—17—18

IC internal (48) (47)

L&H
TONE
OUTPUT

_

to
Master
Volume

10uF

23~
(42)

SW-E1,SW-E2,SW-E3,SW-ph

Condition SW-E1,E2| SW-E3 SW-ph
-phase OFF 1
+phase ON 2
0dB(through) - 0 (1,2:0ff)
Sound Effect Frequency Characteristic
Sound Effect GainFreouency
“ T HH
g w Z
5 H =
e 2 =
% 8 L™ ot
Frequency[Hz]
- - MITSUBISHI
D-61502Q-97I ELECTRIC (14 / 18)
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LEVEL DIAGRAM )
(1)Stereo,L mono,R mono
Multiplex
; SELECTOR ., Sound . ToneControl . SoundEffect «MasterVolume ., BassBoost ,
i |chAtoF | ¢ i | 5BAND [} Exciter | i |VvoiOw-7oa8] | :
LIN 'g“,mute ] stereo | geq || |evohase] | | e ONIOFF i LouT
i [chAtoF | : | Lmono | : [[5BAND | : [ Exciter | § Yol Owo.7oB | | Boost :
RIN = Lmute | Rmono [ GEQ [t | +-phase|™: " e L LovorF T ROUT
Sorellovel | 0dB_ | _ Q4B _i-8.0dB1a) -8, Od_(-13dB)_.--§_®Bi_3d_)E 8.0dB(-13d8)

o s [5.008] s a 5
Gan | 'TONE A'I'I' ; : :
; : -13.0dB : i E
i \/ § \/ A = é é z
' RECOUT=0dB ' '
* Input ATT=0dB
(2)SURROUND
: SELECTOR : Msucl)t‘ijr:‘l:x :ToneControl : SoundEffect :MasterVqume: BassBoost ‘
LN —H oA F L T I'5BAND | L M Exciter || [Weoums] : oo - LouT
i [Lmute ‘Eurround™ ! GEQ i | +-phase] ! mute : '
i |chAto F | ! M | SBAND | | [ Exciter | | |vo.ow-7ess| ! Boost '
RIN " mue [T T _GEQ [TT[ +ophase[ T imie o] T _OMOFF [ ROUT
. T TTMAINGABE By 5,008 e NPV 0081 i
Signal Level . —00B___{susmounn-6B)-8.0d 1-8.0dB(:138) : -8.0dB(-1308) | -8.0dB(-138) '
Gain | ETONE Aﬂm ; : : :
i i -13.008) ! E 5 !
; SURROUND SURROUND : : : .
' (-6.0dB) (+6. OdB) ' ! : !
i /\ f /\ A AN T A N N A N S A N
ND : —_— : : : ;
R T T
RECOUT=0dB
* =0dB
D-61502Q- MITSUBISHI
61502Q-971 ELECTRIC (15 / 16 )
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