MITSUBISHI SOUND PROCESSOR ICs (

M65846FP
SINGLE CHIP SURROUND PROCESSOR

DESCRIPTION

This CMOS LSi is for producing surround effects with a built-in delay circuit and mixing amplifiers.

The device is suitable for adding surround effects to CD radio cassette players and miniature compo-
nent stereo sets.

FEATURES

B Built-in digital delay, delay volume controller, and fine mixing
amplifiers make it possible to construct a surround-sound or echo
system using only one chip.

M Low noise and low distortion are realized by a digital delay with
built-in 16-kbit RAM.

H Two control modes, microcomputer mode and easy mode, are
available to choose from. In the easy mode, disco, hall, live, and
echo operation modes are preset.

B An auto mute function is built in to suppress shock noise occur-
ring at powering up and changing mode.

W An auto reset circuit is built in, which functions at power up.

B 5V single power supply.

Outline 32P2W-A

RECOMMENDED OPERATING CONDITIONS (8t X 20 O 2oy

Supply voltage range ..... Vecc 4.5t0 5.5V
Rated supply voltage Vce =5V
Rated clock frequency .4MHz
SYSTEM CONFIGURATION
M65846FP
Lch Lch
INPUT © 0 OUTPUT
% pigrAL (I [ oeray
—o DELAY/ECHO VOLUME
Rch Rch
INPUT © = pUTPUT
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MITSUBISHI SOUND PROCESSOR ICs

M65846FP

SINGLE CHIP SURROUND PROCESSOR

PIN CONFIGURATION (TOP VIEW)
vee[1] FBINSU -
mopevsT 2] FBIN EC
MopE2/cK [3] q Lch IN
conT1/DA [4] Reh IN
xouT[E g MICIN
XIN [§] REF
EASY/MICROCOMPUTER 7] z 28 Loh oUT
DELAYOFF sw [€] a2 d reh OUT
CONT2TEST [9} b 4 psia ouT
anofid 3 VOL IN
LPF1IN 1 [ LPF2 INOUT
LPF1 IN 2 [12 LPF2 IN 2
Lpr1 out [ LPF2IN 1
AD INT IN[T4 19 pa INT OUT
AD INT OUT [15 11g DA INT IN
AD cONT [14 [17 oA CONT
Outline 32P2W-A
IC INTERNAL BLOCK DIAGRAM
MICIN  LchouT  DSIGOUT LPF2 INOUT LPF2IN1  DAINTIN
REF Reh OU LPF2IN2 | DAINTOUT| DA CONT
- (19—(7)

MICMIX SW

®

-

LOGIC
\\6 . T
] LPF H A/D l
vee MODE2/CK LPF1 OUT | ADINTOUT
MODE1/ST  CONT1/DA DELAYOFF SW GND LPF1IN2 ADINTIN  AD CONT

EASY/MICROCOMPUTER

A : Schmidt trigger butfer (with a pull-down)

A : COMS buffer (with a pull-down)
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MITSUBISHI SOUND PROCESSOR ICs

M65846FP

SINGLE CHIP SURROUND PROCESSOR

PIN DESCRIPTION
Pin No. Symbol Name 10 Function
® Vce Power supply —
Easy mode: Input of mode setting data 1
1
@ MODEV/ST Mode selector 1/Strobe H Microcomputer mode:  Strobe input via serial bus
H [ f i ta 2
® | MODE2/CK | Mode selector 2/clock 14 | Easymode nput of mode sating da
Microcomputer mode:  Clock input via serial bus
: f | data 1
® | CONTIDA | Control 1/data 1) | Easymode Input of control data
Microcomputer mode:  Data input via serial bus
® XOUT Oscillator output 0 )
® XIN Oscillator input 0 Connect a 4-MHz ceramic filter
EASY/ , H: Easy mode
1
@ | wcrocowPUTER | EasyMicrocomputer ' 1L Microcomputer mode
. H: Delay off mode
DELAYOFF SW | Delay off switch 1 L Normal mode
Easy mode: Input of control data 2
CONT2/TEST Control 2/Test " Microcomputer mode:  Fixed to L
© GND Ground =
()] LPF1IN 1 Low pass filter 1 input 1 I
®@ LPF1IN2 Low pass filter 1 input 2 | Prefilter placed before A/D converter for digital delay
[(E)] LPF1 QUT Low pass filter 1 output [0}
@ ADINT IN A/D integrator input | With an external capacitor, these construct an integrator used
® AD INT OUT A/D integrator output 0 as A/D converter
® AD CONT A/D control - Determines an adaptive time constant for ADM A/D conversion
® DA CONT D/A control - Determines an adaptive time constant for ADM D/A conversion
@® DAINT IN D/A integrator input | With an external capacitor, these construct an integrator used
® DA INT OUT D/A integrator output 0 as D/A converter
[5) LPF2iN 1 Low pass filter 2 input 1 |
@ LPF2IN2 Low pass filter 2 input 2 | Postfilter placed after D/A converter for digital delay
@ LPF 2 OUT Low pass filter 2 output 0
@ VOL IN Volume input | Volume input
@ DSIG OUT Delay signal output [0} Delay signal output
® Rch OUT R-ch output O R-ch mixing output
® Lch OQUT L-ch output [¢] L-ch mixing output
[2) REF Reference - 1/2 Vce output. Connect a filter capacitor.
<] MIC IN Microphone input | Microphona input
@ Rch IN R-ch input | R-ch input
® Lch iN L-ch input | L.-ch input
@ FBIN EC Feedback input of echo effect [ Feedback signal input of echo effect
® FBIN SU Feedback input of surround- |

sound effect

Feedback signal input of surround-sound effect
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MITSUBISHI SOUND PROCESSOR ICs

M65846FP

SINGLE CHIP SURROUND PROCESSOR

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

Symbol Parameter Ratings Unit
Vee Sup- ' voltage 6.5 v
lcc Circuit current 100 mA
Pd Power dissipation 650 mw
Topr Operating temperature —201t0 +75 °C
Tstg Storage temperature —40to +125 °C
RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Test conditions Min L-lrr;gs Max Unit
vce Supply voltage 4.5 5.0 5.5 )
ViH Input voltage ("H" level) % g o) O.Z\gcc — zgg v
ViL Input level ("L" level) (?) % ® g ~ O.g\;cc A
fok Clock frequency ) 3 4 5 MHz
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MITSUBISHI SOUND PROCESSOR ICs

M65846FP

SINGLE CHIP SURROUND PROCESSOR

ELECTRICAL CHARACTERISTICS (Ta= 25°C', Vee=5V, f=1kHz, Vi=200mVrms, and fek=4MHz unless otherwise noted)

N Limits )
Symbol Parameter Test conditions in Ty Max Unit
lcc = Circuit current With no signal - 32 70 mA
5.3 12.3 | 11.3
114 | 184 | 254
" . 23.8 32.8 41.8
Td Delay time See Delay Time Control for delay time setting 32.0 | 41.0 1500 1 msec
40.2 | 49.2 | 58.2
88.3 | 983 | 108.3
> 116.1 | 131.1 | 146.1
Gv g | Input-output gain Td=12.3msec 30kHz LPF -3 0 3 dB
s Td=18.4msec 30kHz LPF - 0.3 0.6
g» Td=32.8msec  30kHz LPF - 0.3 06
Td=42.0msec 30kHz LPF - 0.5 1.0
THD Output distortion Td=49.2msec 30kHz LPF - 0.6 1.2 %
Td=98.3msec 30kHz LPF - 0.6 1.2
Td=131.1msec 30kHz LPF - 1.0 2.0
30kHz LPF - 1.5 3.0
) THD=10%
VOmax Maximum output voltage Td=12.3msec 07 1.0 - Vs
Vi=OmVrms  JIS-A
Td=18.4msec B =52 | 80
Vi=OmVrms  JIS-A
- -92 -80
Td=32.8msec o 8
Vi=0mVrms  JIS-A
- -92 -80
Td=42.0msec
Vi=OmVrms  JIS-A
i - -90 -75
No Output noise voitage Td=49.2msec dBv
Vi=0mVrms  JIS-A
- -90 -75
Td=98.3msec
Vi=0mVrms  JIS-A
- -87 -72
Td=131.1msec
Vi=OmVrms  JIS-A _ 85 | —70
Volume max.
Gv Input-output gain DELAYOFF MODE 0 3 6 dB
. Volumea min.
ATTMAX % Maximum attenuation 30kHz LPE - -70 —60 dB
THD 'S | Output distortion Volume max. - 0.15 0.3 %
Vo 2 Maxi utput voltade 30kHz LPF THD=10% 11 14 v
max g aximum output voltag DELAYOFF MODE . . - ms
JIS-A
No Output noise voltage - -98 -90 dBvV
Gv Input-output gain 30kHz LPF -3 0 -3 dB
THD Output distortion 30kHz LPF ZOUT=10kQ - 0.01 0.03 %
VoM Maxi tput volt THD=10% 1.2 v
‘oMax :.:.) aximum output voltage DELAYOFE MODE . 1.8 - rms
N é Qutput noise voltageLi ifi JIS-A dBv
[s] E utput noise voltagelime ampilifier DMIXSWOFF - -98 -90
g LchiN_ 1=400Hz
[o:] Channel separation RchOUuT JIS-A - —_80 80 dB
Zi Input impedance 21 30 - kQ
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MITSUBISHI SOUND PROCESSOR ICs

M65846FP

SINGLE CHIP SURROUND PROCESSOR

FUNCTIONAL DESCRIPTION
Block configuration

SURROUND-SOUND SYSTEM FEEDBACK LINE ~ SURFBR
A

E(;,HOFBR

ECHO SYSTEM

Loh IN (30— {F)——Ed Lehout
®&— _ l_a—‘( N
: INPUT o ‘;I .
: PHASE SEL VOL SEL :
EG_ ‘E voL :
' MODE :
: SEL H
s ) a
‘ Ol |
z : -
: DMIX H
: sW '
micin (@B '
: MODE SEL H
5 (INPUT) OUTPUT E
; MICMIX DELAY PHASE 5
: sSW SEL _5
Reh IN (2g)—1 —(+) :@ Reh OUT
M65846FP
« DELAY « DMIX SW(MIX)

Creates seven kinds of delay signals between 12.3 msec and
131.1 msec.

«VOL
Sets volume attenuation in 8 steps between +3 dB and -0 .
* INPUT PHASE SEL(IPS)

Selectes the L + R signal(+ line)or L-R signal(- line) of the input
mixing amptifier.

* OUTPUT PHASE SEL(OPS)

Whether to make the R channel of the VOL output signal in-phase
(+ line)or antiphase (- line)with respect to the L channel is selected.

*» MODE SEL(MOS)

INPUT : Selects between input mixing amplifier signal(SU line)and
microphone Input signal{EC line).

FB  : Selects between inputting feedback signals to surround-
sound and echa lines.

* These two MODE SELs synchronize in operation.

Selector switch for turning on/off of delay signal mixing.(Delay
signals are output via pin @ DSIGOUT under mixing off condition.)

* MICMIX SW(MIC)
Select& switch for turning on/off of microphone signal mixing.
+ SFB SW(SFS)

Selector switch for turning feedback on/off in surround-sound
mode.

(Echo mode always carries out feedback.)
« VOL SEL

Selects in easy mode between outputting delay signals to pin @
LPF20UT(line @) with the polarities of pins @ CONT 1 AND (D
CONT @ and making direct connections in the IC(line ).

{The selector is fixed to line (D in microcomputer mode.)
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MITSUBISHI SOUND PROCESSOR ICs

M65846FP

SINGLE CHIP SURROUND PROCESSOR

CONTROL MODE
@ @ @ @
EASY/  MODE1/MODE2{CONT1/CONT2/, Control mode internal VOL setting | Operation mode
MICROCOMPUTER| ST CK DA | TEST
Microcomputer mode
In this mode control is carried out by serial data
. . inputted to pins @, ®, and @). 8-step sefting by
| L -
L Serial data input 8-step VOL setting is available (with VOL SEL set | serial data
to line ).
Insert a capacitor between pins @ and @.
= H [Test mode - Test mode
L L Easy mode 1 0dB Disco mode
In this mode control is carried out by parallel data
It
L H L L inputted to pins @ and (3. 0dB Hall mode
Fixed setting for VOL in each mode (with VOL .
Hoot SEL setto line (). 0dB Live mode
H H Insert an external capacitor between pins & and 3B Echo mode
@.
L L Easy mode 2 0dB
In this mode control is carried out by parallel data
L H inputted to pins @ and 3.An external VOL is used 0ode
H L H |to make adjustments for VOL setting only in echo Same as above.
H L mode (with VOL SEL set to line @). In other 0dB
modes, fixed setting is made for VOL (with VOL
SEL set to line @)
H H Insert a VOL between pins & and &. +3dB
L L Easy mode 3
In this mode controt is carried out by parallel data
L H inputted to pins @ and @).
H L lin all the modes, an extarnal VOL is used to make +3dB Same as above.
H L adjustments for VOL setting (with VOL SEL set to
line D).
H H Insert a VOL between pins @ and &.
- * H H | Testmode -~ Test mode
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MITSUBISHI SOUND PROCESSOR ICs

M65846FP

SINGLE CHIP SURROUND PROCESSOR

OPERATION MODE SETTINGS (EASY MODE)

If @ EASY/ microcomputer=H,operation mode settings as shown in
table beiow are available by parallel data given to each pin.

Operation mode settings

Control pin i
0] ® : DELAY TIME Stlilt:tlf e?)"S;;:f_‘r?‘OV e MIC | Delay LPF cut-off
ling fre- ]
Symbol | \ope | MoDE |DELAY (saT‘Z:;g)'e MSC:E?_E PHASE | PHASE Sé';? DSMV:IX MIX frequency
1 2 [oFFsw . A% SEL | SEL SW
L 12;347:‘:9" SUline | —line | —line | ON | ON | ON
Disco mode L L ¢ 2)
H Through outputs of input signals (R-ch IN and L-ch IN) (with clock off).
L "g:a':::)c SuUiine | —tline | —line | ON | ON | ON
Hall mode L H 7.0kHz
H Through outputs of input signals (R-ch IN and L~ch IN) (with clock off).
L 3@':0::5;’ SUline | +lne | —line | OFF | ON | ON
Live mode H L
H Through outputs of input signals (R-ch IN and L-ch IN) (with clock off).
L 1?112;;:;‘;0 ECline | +line +line ON ON
Echo mode H H 3.0kHz
H Through outputs of input signals. (Delay signals.are output at pin @.)

If pin ® DELAY OFF SW is at H, the delay off mode takes place and
input signals are transmitted as through outputs.

VOL Settings (The table below shows setting values of internal VOL

in each mode.)

Control mode | E@sy mode | Easy mode | Easy mode

. 1 2 3
Operation  |@ CONTH1 L L H
mode @ CONT2 L' H L
Disco mode 0dB 0dB
Hall mode 0dB 0dB
Live mode 0dB 0dB 348
Echo mode -3dB +3 dB

* VOL attenuation in easy mode 3 and easy mode 2{echo mode)is
controlled by an external VOL.

* Values for DELAY TIME and sampling frequencies are those
obtained under the condition fck=4MHz.
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MITSUBISHI SOUND PROCESSOR ICs

M65846FP

SINGLE CHIP SURROUND PROCESSOR

OPERATION MODE SETTINGS (MICROCOMPUTER MODE)

If @ EASY/ microcomputer=L, operation mode is controlled by 12-bit
serial data inputted in accordance with the following timing.

@8T ﬂ

oox I LLANLANANRANRMNAMR

@DA

81 S2 83 Vi V2 V3/ SFB IPS OPS MOS MiX MIC

~
|—) MICROPHONE MIXING SWITCH. (SEE NEXT PAGE)
H : MICROPHONE MIXING ON
L : MICROPHONE MIXING OFF
DELAY MIX SWITCH. (SEE NEXT PAGE)
H : MIXING ON
L : MIXING OFF
DELAY TIME CONTROL. VOLUME CONTROL. MODE SELECTOR. (SEE NEXT PAGE)
(SEE NEXT PAGE) (SEE NEXT PAGE) H : ECLINE
L : SULINE
~—» OUTPUT PHASE SELECTOR. (SEE NEXT PAGE)
H:+LINE
L :-LINE
L INPUT PHASE SELECTOR. (SEE NEXT PAGE)
H: +LINE
L :-LINE

—» FEEDBACK SWITCH (IN SURROUND-SQUND MODE ONLY). (SEE NEXT PAGE)
H : FEEDBACK ON
L : FEEDBACK OFF

DA(data)is read at the falling edge of CK(clock). Preceding 12 bits
are loaded at the rising edge of ST(strobe).
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MITSUBISHI SOUND PROCESSOR ICs
M65846FP

SINGLE CHIP SURROUND PROCESSOR

DELAY TIME CONTROL INPUT PHASE SELECTOR
Control Data DELAY TIME Delay LPF Control Data | Operation selector Remark
S9 S2 S3 |(Sampling frequency)] cut-off frequency IPS INPUT PHASESEL
12.3 msec " . .
L L - L-R signal is selected
Lt (IMH2) ne 9
L L H 1(2:7:'::; H +line L+R signal is sefected
L H L 32.8 msec 7.0kHz % When powered up, the auto reset function makes setting:1PS=L.
- (500kHz)
L H H 4(1-0 mSE)c OUTPUT PHASE SELECTOR
400kHZ
Control Data [ Operation selector
49.2 msec Remark
H L L (333kHz) OPS INPUT PHASESEL — |
98.3 msec o and R channels are
H L H L line in antiphase
{167kHz)
3.0kHz i L and R channels.are
H H L 131.3 msec H +line in oh
(125kHz) Inpnase
H H H Delay off mode (with clock off) % When powered up, the auto reset function makes setting:OPS=L.

* When powered up, the auto reset function makes seftings:S1=L,

S2=L, and S3=L.
VOLUME CONTROL

— Contr\c;lzDalta V3] VO attenuation
H H vH +3dB
H H H 0dB
H L H -3dB
H L L -6dB
L H H —9d4B8
L H L -12dB
L L L -15dB
L L L -

* When powered up, the auto reset function makes settings:V1=L,

V2=L, and V3=L

FEEDBACK SWITCH (in surround mode only)

Control Data | Operation switch
SFB SFB SW Remark
L OFF Feedback OFF
H ON Feedback ON

* When powered up, the auto reset function makes setting:SFB=L.

MODE SELECTOR

Control Data [ Operation selector
MOS MODESEL

L SU line

H EC line

% When powered up, the auto reset function makes setting:MOS=L.

DELAY MIX SWITCH
Control Data | Operation switch
MIX DMIXSW Remark
L OFF Mixing OFF
H ON Mixing ON

* When powered up, the auto reset function makes setting:MIX=L.

MICROPHONE MIXING SWITCH
Control Data | Operation switch
MIC MICMIXSW Remark
L OFF Microphone mixing OFF
H ON Microphone mixing ON

% When powered up, the auto reset function makes setting:MIC=L.
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DELAY OFF MODE

The delay off mode is for the MIX amplifier to avoid the influences of
digital noise when the digital delay is not in use.

* In easy mode(pin@®=H) : If DELAY OFF SW(pin®)=H, delay off
mode takes place.)

Operation .

mode | DELAY OFFSW IC opration

Disco Clock and delay function

Hall H stopped. (through outputs

Live of input signals)
DMIXSW=0OFF

Echo H (Through outputs of input
signals)

*In echo mode delay signals are output at pin @ .

* In microcomputer mode(pin@=L) : If DELAY OFF SW(pin®)=H, or
$1=82=83=H in serial data, the delay off mode takes place.)

Serial data IC operat
§1=82-53 | DELAY OFFSW Operation
Clock and delay function
H L
stopped.
H (Through outputs of input
- signals)
AUTO RESET

Settings are reset automatically when the IC is powered up. The
teset state is automatically canceled approximately 120 msec*{
after powering up(Vco=5V and the capacitor connected to pin C @
=47uF).

By auto reset, operation mode settings become as follows.
» Easy mode(pin @ =H)

MODE 1=Polarity of pin @

MODE 2=Polarity of pin @

» Microcomputer mode(pin @) =L)

MOS-=L

Si=L vi=L SFB=L

S2=L va2=_L IPS=L MIX=L

S$3=L V3=L OPS=L MIC=L
*1About reset time

Reset time is determined by the IC's internal resistance and the
value of the capacitor connected to pin @. It is obtained by the
following equation.

Reset time(msec)=2.5X C(uF)
Example:If C=47yF,
Reset time=2.5X 47=117.5(msec)

As shown above, reset time is approximately 120 msec.

AUTO MUTE FUNCTION

The IC carries out auto mute function at the time of powering up,
delay time setting change, and canceling delay off mode, in order to
suppress shock noise that the digital delay may produce.

* At power up

* Transient noise common with power up occurs.

RESET TIME MUTE TIME

POWERUP  FREED FROM
RESETTING

INTERNAL DELAY TIME SETTING

FREED FROM MUTING

"« At delay time setting change

DELAY SIGNAL BEFORE CHANGE DELAY SIGNAL AFTER CHANGE

MUTE TIME

!

INSTRUCTIONTO  INTERNAL DELAY  £peep FROM MUTING
CHANGE DELAY TIME  TIME CHANGE

+ At canceling delay off mode

MUTE TIME

CANCELING DELAY
OFF MODE

FREED FROM MUTING

Mute time changes depending on set(or preset)delay time.

DELAY TIME Mute time
12.3-49.2 msec 123 msec
98.3, 131.1 msec 328 msec
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MITSUBISHI SOUND PROCESSOR ICs
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INPUT AND OUTPUT LPFS FOR THE DIGITAL DELAY

The input and output LPFs for the digital delay are configured as
shown in figure below.

C1 and C2 are external capacitors. *

Insida # # . %
nsideIC o Bor® Pin@or@® Pin@or®
4.8kQ 4.8kQ
LD LD Qutput
11.3kQ 11.3kQ

The accuracy of the internal resistance of the iC is approximaterly +30%.

DELAY TIME S w
SD line

12.3 to 49.2 msec (SHORT DELAY)
LD line

98.3, 131.1 msec (LONG DELAY)

Cut-off frequencies(fc)are given as follows.

« Short delay(SD)
1
fe=
25 X4.8x0 X/ C1XC2

« Long delay(LD)

1
2 X11.3k@ %S c1Xcz

Quality factor(Q)is given by the following equation for both short and
long delays.

=1 {9_1
3y c2

External capacitors determine the cut-off frequencies. Under the '
condition C1=0.01uF and C2=0.0022uF, constants set to the
M65846FP are:

Short delay-fc=7.0kHz;Q=0.71
Long delay:fc=3.0kHz
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TYPICAL CHARACTERISTICS
THERMAL DERATING
(MAXIMUM RATING)
1000
£ s
a
= 650
]
= 600 \
N
17}
O 325 p-veccefancoaaiaaa h\
5
2 200 ]
e
0 -

OUTPUT NOISE VOLTAGE No(dBV)

OUTPUT NOISE VOLTAGE No(dBV)

-10

-120

2.

|
(<))
o

8

LoL
8 & & &

-120

0 25 50 75 100 125

AMBIENT TEMPERATURE Ta (°C)

(LINE AMP)
OUTPUT NOISE VOLTAGE VS.
SUPPLY VOLTAGE

T
Vi=0Vrms
~JIS-A

|__° Leh OUT
4 Rch OUT

0 3.0 40 50 60 7.0 8.0
SUPPLY VOLTAGE Vce(V)

(DELAY VOLUME)
OUTPUT NOISE VOLTAGE VS.
SUPPLY VOLTAGE

T
Vi=0Vrms
- Rg=620Q
Pin@0uT
- R=47kQ
JIS-A

2.0 3.0 40 50 60 7.0 8.0

SUPPLY VOLTAGE Vce(V)

80
70

CIRCUIT CURRENT lcc(mA)

DN w
o U o o

—
o

—
o

0.5

MAXIMUM OUTPUT VOLTAGE Vo max(Vrms)

3.5

3.0
2.5
2.0
1.5

1.0

0.5

MAXIMUM OUTPUT VOLTAGE Vo max(Vrms)

50
40

30
20 pd

1%.0 3.0 40

CIRCUIT CURRENT VS.
SUPPLY VOLTAGE

T
Vi=0Vrms

yd

7

L~

E

5.0 6.0 7.0

SUPPLY VOLTAGE Vceo(V)

(LINE AMP)
MAXIMUM OUTPUT VOLTAGE VS.
SUPPLY VOLTAGE

8.0

I 1
f=1kHz

~Zout=10kQ
30kHz L.P.F
| THD=10%

o

//

.

v

oLch OUT

aRch OUT

2.0 3.0 40 50 60 7.0

SUPPLY VOLTAGE Vce(V)

(DELAY VOLUME)
MAXIMUM OUTPUT VOLTAGE VS.
SUPPLY VOLTAGE

8.0

)
f=1kHz
-Pin@0UT

R=47kQ
30kHz L.P.F

/]

I~ THD=10%

yd

.

v

L

2.0 3.0 4.0
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QUTPUT NOISE VOLTAGE No(dBV)

-80

&

L
o
S

-110

TOTAL HARMONIC DISTORTION THQ{%)

e
N WANS Nw e

-

e
oW o~

(DIGITAL DELAY)
OUTPUT NOISE VOLTAGE VS.
SUPPLY VOLTAGE

T
Vi=0Vrms

- Rg=620Q
Pin@0UuT
- JIS-A

° Te=10msec
a Td=50msec
[T = Td=130msec

o

Pt

—

e e o

SUPPLY VOLTAGE Vcc(V)

(DIGITAL DELAY)
TOTAL HARMONIC DISTORTION VS,
OUTPUT VOLTAGE

i
2.0 3.0 40 50 60 7.0 8.0

| L
| Vec=5V

a.

L f=1kHz

ﬂ__

[~ Pin@0UT

I~ 30kHz L.P.F

L

P

© Td=10msec

a Td=50msec

x Td=130msec
111 ]

OUTPUT VOLTAGE Vo(Vrms)

- 1
23 5701 23 5710 2 3

MAXIMUM OUTPUT VOLTAGE Vomax(Vims)

TOTAL HARMONIC DISTORTION THD(%4)

W ow
o o

0.1
20 3.0 40 50 60 7.0 8.0

-—
—y (=)
. s

e
g~

P
(=] [4,] o L8]

e
2

NwW NS pmw e

Ly

(DIGITAL DELAY)
MAXIMUM OUTPUT VOLTAGE VS.
SUPPLY VOLTAGE

f=1 kl"‘Z

P in@O0UT
30kHz L.P.F
-THD=1 0%

© Td=10msec
a Td=50msec
* Td=130msec™ |

SUPPLY VOLTAGE Vee(V)
(DIGITAL DELAY)
TOTAL HARMONIC DISTORTION VS.
FREQUENCY
TITT |
 Vee=5Y
Vi=200mVrms tu
I~ Pin@0UT 7
[~ 30kHz L.P.F ”
A
| e /
AN
Y™y {/
== ‘\)—l /
° Td=10msec | |
a Td=50msec |
x Td=130msec | |
EEIIEN

235710 23571k 23 5710k 2
FREQUENCY f(Hz)
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MITSUBISHI SOUND PROCESSOR ICs

M65846FP

SINGLE CHIP SURROUND PROCESSOR

APPLICATION EXAMPLES
Microcomputer mode

50k
AM
J_ wy
SUFBR 470P
REF
ECFBR
% j';1zoop
. E‘EF R * Connect to GND if not used.
Leh  Reh  Mic Lch  Reh DSIG
in in in out out out
1 1 Al *
0.068y 0.0022y ﬁi 0.068y i
0.01p
+ +
* OJp;.ﬁ
3?][37[30292 2221|:2§|191s[:1l‘_7|

SFB
=
MODE SEL
suh e L LPF p/a |
MlCMlx Sw|
(G [ teksmam |
o6 H

CLK

vee ; ; oo
1 2 3 4 7 8 9 III 12 14 18] |:|é|
47
71 [MicrRocompuTER oow 0022y ;};o.wx
0.068y g‘

N
LPF H A/D l

0.068u
*
DELAYOFF
SwW

The capacitors maked with % should be of
relative precision 5% max.

SEE FOR MICROCOMPUTER DATA.

or The portion in the box can be

TDK 's FCR4.0MCS changed as shown below.

------- + Recc ded ceramic
[A=41] Murata Mfg.'s CSA4.00MG

3
Units Resistance :Q

Capacitance : F

www.DataSheetdU.com



MITSUBISHI SOUND PROCESSOR ICs
M65846FP

SINGLE CHIP SURROUND PROCESSOR

The capacitors maked with 3 should be of

relative precision 5% max.
p>

Easy mode 1
SUFBR 5ok
_I- "y
470P
REF ;
ECFBR 50k
A
"y
L 1200P )
;; * Connect to GND if not used.
REF
Rch MK: Rch DSIG
out out out
™
0.068y 0.0022p j;.ow 0,088y T
n 0.9 3%
2] [31] 24_[551 22] [21 |:2|(:>'| 19] [18]. [47]
sFB E
£ ec 7
MODE SEL w'wL
+) se| LPF D/A
b MICMIX SW| e | H I
+>
PHASE \
SEL
e 4L
LOGIC
MODE CLK
SEL e ‘I‘
o
) 1 LPF H A/D I
% ; ; ; GND
5 ?_' 7 8 10 lIl lj:l
1™
1 ;;’01 0.0022y oosap O‘P*
S—I MODE1 MODE2 - -
o-088u Hpral DELAYOFE
: - sw
H '
: :
!

SEE FOR PARALLEL DATA.

R ded i The portion in the box can be
TDK's FCR4.0MCS changed as shown balow.
H 'ﬁ' po------ * Recommended ceramic oscillator
LisaY Murata Mfg.'s CSA4.00MG
4MHz|
'007"15; Units Resistance :Q
Capacitance : F
Operation mode VOL setvalue | VOL SEL operation
Disco mode 0dB
Hall mode - 0d8 Une © vwww.DataSheet4U.com

Live mode 0dB
Echo mode —3dB




MITSUBISHI SOUND PROCESSOR ICs
M65846FP

SINGLE CHIP SURROUND PROCESSOR

Easy mode 2

SUFBR 5ok
IR S
470P
e A
ECFBR 50k
> AAA
_]- Yy
1200P ECHO EFECT vOL ]
;J; wﬁ_ * Connect to GND if not used.
REF .
. . . 1y
Leh Rech  Mic Leh  Rch DSIG
in in n out out out
1 1 1 %
oozzu 0.068y t
., 0 o1y
al'E 3
[23 [31] [s0] [29 HE 19] [18] [47
SFB
sw Sw
MODE SEL
b Ec o) 163} I LPF D/A I
voL 16kSRAM
Loalc
6 |
J
1 LPF H A/D I
vee ; ; ; ; GND
1 2 3 4 7 10 III 12 [13 14 15 |:1-€_|
47
° 011 0.0022 0.068y ;I;O-W%
MODEt MODE2 | J-u--- *
0.068 | S———ee—ee

SEE FOR PARALLEL DATA.

The capacitors maked with 3% should be of
relative precision 3-5% max.

Recommended ceramic oscillator
TDK's FCR4.0MC5

The portion in the box can be
changed as shown below.

*» Recommended ceramic oscillator

Murata Mig.'s CSA4.00MG

Units Resistance :Q

Operation mode VOL set value | VOL SEL operation
Disco mode 0dB
Hall mode 0dB Line ®
Live mode 0dB
Adjust by ECHO .
Echo mode EFFECT VOL. Line @®

Capacitance : F
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MITSUBISHI SOUND PROCESSOR ICs

M65846FP

SINGLE CHIP SURROUND PROCESSOR

Easy mode 3
SUFBR oK
T
470P
REF ;]/;
50k
AAR
_'[_ ny
ECFBR 1200P EFECT VOL
*Connect to GND if not used.
REF g u+
Leh  Rch M|c Leh  Reh DSIG
in in aut out
1 1 1 47p 2. 2;1 0.0022y
=N " 0.01u
0.1 ¥
M EED [2d_[z2 f‘i
SFB
sw 1/2voc
MODE SEL
DRS rr
D/A |
had i MICMIX SW or@
@ :r vou
LoGIC
CLK
8 1

’i LPF H

A/D I

MM

5
+ pry
—]
—{d]
o]
m o
~Ez
E

MODE1 MODE2

0.068p

DELAYOFF
sw

SEE FOR PARALLER DATA. b

Recommended ceramic asciliator
TDK's FCR4.0MC5

N

0.011 o.0022y 0. OGBp ° T

The capacitors maked with 3 should be of
relative precision +5% max.

The portion in the box can be
changed as shown below.

------- * Recommended ceramic oscillator

HOH Murata Mig.'s CSA4.00MG
AMHz
100
;;w" 3/; Unils Resistance :©Q
Capacitance : F

Operation mode VOL set value | VOL SEL operation
Disco mode
Hall mode Adiust by h
i i www.DataSheetdU.com
Live mode EFFECT VOL. Line @
Echo mode




