MITSUBISHI SOUND PROCESSOR ICs

M65831P,FP
DIGITAL ECHO (DIGITAL DELAY)

DESCRIPTION
The M65831 is an IC developed for producing echo effects added to voice signals picked

up by microphone for karaoke applications.
The IC has the largest memory among the digital delay series. As it's design is aimed
at high performance, it is best suited to provide radio cassette tape recorders and
miniature unit audio systems with quality echo function.

Being pin compatible with the M65830AP, AFP and M65843P, FP, the M65831P, FP is
suitable for upgrading the series.

FEATURES
W Built-in input/output filters, A-D and D-A converters, and
memory realize a delay system with cnly a single chip

M Capable of composing low-noise and low-distortion delay

system at low cost by ADM system Outline 24P4(P)
(No == 92dB typ, 14D = 0.5% typ) 2.54mm pitch B00mil DIP

M Control mode selections available from 2 kinds : easy mode (13.0mm x 31.7mm x 3.8mm)
using parallel data and microcomputer mode using serial
data

M Sleep mode can be selected to stop IC functions

M Built-in automatic reset circuit

RECOMMENDED OPERATING CONDITIONS .
Supply voltage range:--rerreeienen Vee, Vob = 45~55v Outline 24P2W-A(FP)

Rated SUDD'Y voltage ................................ y cc, VDD = 50\/ 1.27mm pitch 450mil SOP
(8.4mm x 15.0mm x 2.0mm)

SYSTEM CONFIGURATION

RAM

HPF [T T _m_‘ BASS MIX }_ L
o — 1 KEY coNTROL
A HPE “"wa I——| BASS |~

:{ MIX‘}VR

Mic: %1 M65831P, FP

MIC AMP - 1,
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MiC2 MIC VoL
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MITSUBISHI SOUND PROCESSOR ICs

M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

D-GND
A-GND

LPF2IN
LPF2OUT

PIN CONFIGURATION
VoD 4] vee
XIN LPF1IN
xauT 22] LPF10UT
D1/REQ z [21] oPiouT
D2/5CK a OP1IN
D3/DATA @ REF
DA/1DSW ® voy
TEST 3 cc2
EASY / MICROCOMPUTER OP2IN
SLEEP OP20UT

Qutline 24P4(P)
24P2W-A(FP)

IC INTERNAL BLOCK DIAGRAM

LPFTIN LPF1OUT OP1QOUT

OP1IN

cez

OP2ZIN OP20UT LPF2IN LPF20UT

DOO

DELC

MAIN CONTROL

[DELAY TIME
CONTROL

- 4
XIN  xXOuUT D1/REQ D3/DATA | TEST | SLEEP DGND | VoD Vee
D2/5CK D4/IDSW EASY/ A-GND
MICROCOMPUTER ) )
Unit Resistance : Q

--
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MITSUBISHI SOUND PROCESSOR ICs

M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

PIN DESCRIPTION

Pin No. Symbol Name 1/0 Function
D VoD Digital Voo - Supply voltage
. - Connects to 2MHz ceramic filter or
@ X Oscillator input ! inputs an external clock
[©) Xout Oscillator output 0 Connects to 2ZMHz ceramic filter
Easy mede : inputs D1 data
® D1/REQ Delay1fe-cuest l Microcomputer mode : inputs request data
. Easy mode : inputs D2 data
® D2/SCK Delayz/Shlftiléck ! Microcomputer mode : inputs shift clock
. Easy rnode : inputs D3 data
® D3/DATA DeIay3/Ser1.al_(iat7a ' Microcomputer mode : inputs serial data
s Easy rnode : inputs D4 data
@ D4/1DSW Delay4/1D "ﬂCh ' Microcomputer mode : controls ID code
TEST Test | L = normal mode ]
EASY/ T — H = easy mode
® Microcomputer Basy/ M(cromﬂ?uter ! L = Microcomputer mode
H = sleep mode
© SLEEP Sleep ! L = normal mode
) D GND Digital GND - Connects to analog GND at one point
® A GND Analog GNI - Connects to analog GND
® LPF2 OUT Low pass fiter2 output (0] ) .
. - F t
@ LPF2 N Low pass fiter2 mput | orms low pass filter with external CR
® 0OP2 QUT OP-AMP2 output 0 . )
® 0Pz IN OPAMP2 inout ] Forms integrator with external C,R
@ cCc2 Current control 2 ~
® e Current control 1 -
® REF Reference - =1/2Vcc
@ OP1 IN OP-AMP1 irout | , .
F
® oP1 OuUT 0P AMP1 ouitput 0 orms integrator with external C,R
@ LPF1 OUT Low pass filter! output 0 . .
F
d LPF1 IN Low pass fiter] input | orms low pass filter with external C,R
@ Ve Analog Voc - Supply voltage
z MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs
M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

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

Symbol Parameter Conditions Ratings Unit
Ve Supply voltage 6.5 V‘4
Icc Circuit current 100 mA
P dissipati MB5831P 1 w
Pd ower dissipation MB5831FP 650 Yy
Topr Operating temperature -20~+75 T
Tsig Storage temperature -40~+125 C
RECOMMENDED OPERATING CONDITIONS
" Limits .
Symbol Parameter - Test concitions Mn T Tyo | Max Uniit
Vee Supply voltage 4.5 5 55 \
fek Clock frequency - 1 2 3 | MHz
ViH High input voltage 0.7VoDp - Voo \%
ViL Low input voltage 0 - 10.3Vop| V
ELECTRICAL CHARACTERISTICS (vcc = 5Y, f = 1kHz, Vi=100mVrms, Ta= 25, unless otherwise noted)
" | Limits .
Symbol Parameter Test conditions Min Tvo Max Unit
Icc Circuit current - 1860 [ 400 | mA
Gv Voltage gain RL =47k Q ~-35| -05 2.5 dB
Vomax Maximum output voltage THD=10% 0.7 1 ~ Vrms
i . fs = 500kHz - 0.3 1.0
kH: F 9
THD Output distortion - 30kHz LP ts = 550k - 05 5 %
No Output noise voltage N DIN-AUDIC (Low sampling) - -92 | -75| dBV
SVRR Supply voltage rejection ratio | Vec=—20dBV, f = 10CHz - -40| - 25 dB
. Upon changing delay time 508 528 548
TMUTE | Mute time | Upon cancelling sleep mode 508 528 548 ms
lccs Circuit current (Sleep mode) Sleep mode - 120 | 3001 mA
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

TEST CONDITION
SWITCH CONDITIONS *1 or 2
Sampling [S|S|S|[S[S|S|S
Symbol Parameter frequency | 4 | 5 | 6 | 7 |10]24(30 Remark
lcc Circuit current - 111|111 1]2]|2] No signal
Gvl . BOOkHz | * |* |[* |11 [1][1 _ !
ov2 Voltage gain ssokrz [* [* 1= 211111 Gv = 20log(Vo/ Vi)
Taa Tt
[ Too | 2l vl
Tac Tlz{r 1]
Tad 2l [eid]é
Toe S00kHz 1 T T T [ [
| Tor 2 02V
Tag Tlef2)1 4[4
Toh Delay time 212114144
[ T eey T2 [V [
Taj 2012 ]Y
Tdk 1zl 21840
Tal 2iz 1244 ]4
Tam 200kHz I T I L Y
Tdn 2(rv12(2[d14 ]
Tdo 112121204844
Tap 2121221111 ]1
Vomax| Maximum 500kHz | * | * | x| 1 |1]1|1] 30kHz L.P.F
Vomax2 | output voltage | 250kHz |* ! (x| 2| 1|11 ]| THD=10%
THDI1 Total harmonic | 500kHz | * (x| * |1 [1]|1]| 1| 30kHz L. P. F
THD2 distortion 250kHz | * x| x| 2| 1|1][1] THD=10%
Nol Qutput noise S500kHz | * |* % 1|1 /1]|2| DIN AUDIO Rg=50Q
No2 voltage 250kHz | * | x| *x 211 ]1]|2]| Vi=0mVrms
Supply voltage _ _ _
SVRR rejection ratio * | % —* x* [ 1|1]2] AVee=- 20dBv, f= 100Hz
2
MUTE T - x| x x| 11111 Upon changing delay time
1
Mute time t——
| 2
MUTE S - * k% x| | 1]1]| Upon cancelling sleep mode
: 1|
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65831P,

FP

DIGITAL ECHO (DIGITAL DELAY)

TEST CONDITION

S30
Vi 1 +
2° Tw
50 15k
56000 | 15K
El “_“ vy O 1 u =
10k
100ui|—
0.1 S 560p 0.1 u 0.1 I
vcc — FI
o 24]  [23]  [27]
s24 02 vee -
ORECAS
I cmcm cucunl 2 DEM)DULATOR

DATA IN_ DELAY DATA OUT cm ccz DELAY DATA OUT
AUTO L rese MAIN CONTROL ] R,
CLK TEST DATA OUT )

DELAY TIME

CONTROL

DIG.GND ANG.GND

GND
VoD

Units Resistance : Q
Capacitance : F
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MITSUBISHI SOUND PROCESSOR ICs

M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

TYPICAL CHARATERISTICS

THERMAL DERATING
(MAXIMUM RATING)

POWER DISSIPATION Pg (W)
o o
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50
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[ Vce =BV
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25.0 e e
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FREQUENCY CHARACTERISTICS

LN UL
[~ Vee = 5V
- Vi =100mVrms

[ RL = 47kQ
T30k LPF

[ fs = 250kHz

[
1]
—fs = 500kH

10 100
FREQUENCY f (H2)

1k 10k
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MITSUBISHI SOUND PROCESSOR ICs

M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

OPERATION
1. DELAY TIME
ba | 03 [ 02 [ D1 | & Ts
L 123
L

H 246
L ) L T 38
H a2
L | 50— 514
- H 737
H ) L 860
H 983
i L ~— Tios
. H 122.9

. L T2 |
H 1475
H i L] ®° |7 1se7
9y H 720
) L 1843
H 196.6

fs = sampling frequency (kHz)
Td = delay time (msec)

2. EASY MODE (EASY /Microcomputer = +)
D1, D2, D3, D4 and sleep are for easy mode

D1
D2 delay time cf 1)
D3
D4
SLEEP cf B)

3.MICROCOMPUTER MODE (EASY/Microcomputer = L)
REQ ] fF

sck T oYUy rerere s

DATA __free o Xo2) o3 Yos urckion Y o2k os) o\
LDELAY TIME of 1) L ID CODES
H = SLEEP MODE H=MUTE
cof 5 of 4)
TIMING DIAGRAM

This Timing chart shows that delay time is set by serial data
from Microcomputer.

DATA signal is latched at the falling edge of ScK signal,
the last ten data are set at the rising edye of REQ signal
when 1D codes are satisfied.

ID1,1D3 : L
* D2 : H
104 : equal to IDSW

4. MUTING

(1) Easy mode
Automatic mute upon changing delay time, cancelling
SLEEP mode and power-on

{2) Microcomputer mode
MUTE = H : mute
MUTE =L : automatic mute
DELAY SIGNAL AFTER

AUTOMATIC MUTE DELAY S{GNAL BEFORE

/ CHANGE MODE CHANGE MODE
MUTE TIME
(a) UPON CHANGING DELAY TIME
DELAY SIGNAL

MUTE TIME

CANCEL
SLEEP MODE

(b) UPCN CANCELLING SLEEP MODE

DELAY SIGNAL

120msec MUTE TIME

POWER ON
(c) UPON POWER-ON

5. SLEEP MODE
Sleep data is
H: clock and RAM stop to reduce circuit current
(sleep mode)
L: normal operation

6. SYSTEM RESET
Automaticaly reset power-on. The reset time is about
120msec. Delay time is set at 147.5msec.

ol syt
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MITSUBISHI SOUND PROCESSOR ICs

M65831P,FP

DIGITAL ECHO (DIGITAL DELAY)

APPLICATION EXAMPLE
1. EASY MODE

non-porlar 12 30k 3K
— — AT T 2% f/t
0.01
g s ssoo;i 001
15k N Tu 2.7 ouT
- 1 = = 4
30 01w I I lO.W u 1o
47u¥ 01w 0.1 30 -”~——-
22 [211 o] [is !;g\ (% ]:—E| 18] [ia]  [i3]
g z = e z & 5 3] F4 5 4 5
s . 3 3 [ & 8 8 5 2 = 3
o - _ o o ~ w o~
— w a © © 0. 5 &
% o . © g
=
2
E S o g
a Z 2 o o < &2 25 Y 5 )
> = = o o [ a [ = 7] o) <
1 2 3 4 ) 6 7 8 9 10 1A 12
™ z
100w -+ L D 2MFz Y
01u 1000 G | @l
= = = o ¢ .
SETTING DELAY TIME
Units Resistance : Q
Capacitance : F
2. MICROCOMPUTER MODE
non-porlar 1. 30k 3K
- — 1 WA f
001a
+ ssoo;:[ 0014

30 ._LO‘“

|

Tu 27k ouT
¥

a7u 01U 01 -
23] 2] o] feo] [is \115;\ % [16] [5] [a [ig]
[9) z = = z u = N z = z =
o = 5 = o] 15} 8} = = 2
> — o 8 — @ © < ol 8 o ©
o o a [y ~
5 o a o <] N [ &
9 o [+ &
o
=
:
- < 3 o o o
a z 2 el v e z Lo BEg o z Z
s % £ & 8 & 8 ¥ g Z § ¢
1 2 3 4 5 L?s_‘ 7 8 E 319 11 12
| o z
o
1004 01u 1 2MmHz &
woo;aI 1000 ®

MICRCCOMPUTER

Units Resistance : Q
Capacitance : F
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