MITSUBISHI SOUND PROCESSORS

M50195P

DIGITAL ECHO
DESCRIPTION '
PIN CONFIGURATION {TOP VI
The MBOI95P is 2 digital ECHO [C fabricated with silicon- {r EW)
gate CMOS technology.
The MBD1D5P converts an input analog signa! to a digital ADDHESS 8 QUTPUT[T] Voo
LOW PASS FILTERZ OUTPUT 21

signal and writes i in a memory IC. After 2 delay it reads
out the digital signal from the memaory iC and then converts
to an analog signal again.

Lower noise and distortion delay signal is obtained by
MS50185P than by BED. An AD, D-A converter block forned
of ADM {Adaptive Celta Modulation) circuit can produce a
low cost deley system.

FEATURES
®Low noise (—S0dBV typ)
Low distortion (05% typ)
® 3mode delay time (100, 150, 200msec)

APPLICATION
Karacke, Radio cassette tape recorder, Videg-disc plaver,
Electronic instrument

RECOMMENDED OPERATING CONDITIONS
Supply voltage range--- - 4.0~55Y
Ratad SUpD’Y Vcltage e A lLasiLb. ARl adRLs TR LR “...5V

MEMORY DATA INPUT[Z]
ADDRESS 137

RESET INPUT 4] 33
DATA QUTPUT[5] 132]

WRITE CONTROL GUTRUT |6

28 ANALOG GNE

[25] LOW PASS FILTER 1 1WPIFF
7] LO¥ PASS FILTER i QuTRUT
261 OF AMP 1 OUTPUT

dS610SN

ADDRESS 5 QUTPUT [i2)
ADDRESS 4 QUTPUT [13]

AEDRESS 3 QUTPUT [14 §OSC INPUT
DIGITAL GND[1S] [2 0SC QUTPUT
CURRENT CONTROL 118} 21 LONG
CURSENT CONTROL 2 200 MIDDLE
SHORT 18] 1G] COMPARATCR DATA INPUT

Qutline 3BP4E

BLOCK DIAGRAM

LPFZ LPF2 LPFZ LPF2 QP2

vee OUT2 OUTT INT INZ OUT IN GND

oP2  A-  LPFt LPFI OF1 QP
IN QUT OUT IN HAEF

1

0SC QsC
IN  QUT LONG MIDG CDI

L ‘- Jr
DE-MODULATOR MDDULATOR qw;
X . %.
[ MAIN LOGIC CONTROL L e

' | READ/WRITE CONTROL H

COLUMN, LOW ADDRESS ENCODER

s e |
: l

ADDRESS OUTPUT BUFFER

1 1 ] | ]

OUTPUT BUFFER ]|
()2

DD EO—O—(E—0—()(>-(3(9—(3— (3

AB MDI CAS RESET DO W RAS A0 A2 A1 A7 A5

D...
Ad A3 GND CC1 ©C2 SHORT
Unit Rasiptance : Q

KR
3-18 ELECTRIC




MITSUBISHI SOUND PROCESSORS

M50195P
DIGITAL ECHO
IN FUNCTIONS
Function Symbol Function outline

Referance voltage generator REF__ | Generates reference voltage of analog circwit (1/2Vcc)

Low pass filer LPFI, LPF2 | Cuts the unneccessary high frequency noise

Adaptive deita modulator OP1, CC1 | Converts analog signel to digital signal

Adsptive defta dsmodutator OP2, CC2 | Converty digital signal to analog signal

2 st cireuit Makes the ADM operate the best suited

orecast clrous then improves S/N ratio and distortion

Ciock generator cireuit Generates the master clock typical frequancy fox = AMHz

. i 3mode delay time can be selected

Chenge to delay tims switch {SHORT = 100mses, MIDD = 150mse, LONG = 200msec)

Change to gein and frequencyl st Tumns on at SHORT mode, and increase gain BdB than MIDD or LONG modd

charactaristic switch oparation

Change to feedback value 82 Turns on at SHORT or MIDD mode, and decrsases the fesdback gain

Main controf logic

Controls ADM circuits, delay tims and memory IC

Read/ write control

Controls reading or writing to the memory IC

Row column address encoder

Selects the. address of the memory IC

Output buffer

Addrass output buffer

Drives the memory IC
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MITSUBISHI SOUND PROCESSORS

M50195P
DIGITAL ECHO
PIN OESCRIPTION
. T¥pical output]
No. Nama Symbol 7 Function o vo!
[0] ADDRESS 6 QUTPUT A Connects to AG (Address input 8) terminal of memory I0] GVr-o
3] MEMORY DATA INPUT MD1 Connects to O (Data input) terminal of memory IC -
® COLUMN " ADDRESS CAS Connscts to CAS (Column Address Strobe input) SV
STROBE QUTPUT terminal of memory IC -0
@ RESET INPUT RESET Reset operated at tha L ieval -
® DATA QUTPUT DO Conngcts to D (Data input) terminal of memory IC
Connects to W (Write contrg] input)
® WRITE CONTRGL QUTPUT w ingl of memory IC
Connects to RAS (Row Address Strobe input)
@ ROK ADDRESS STROBE OUTPUT RAS terminal of me ic
)] ADDRESS 0 QUTFRUT Al Connects 10 AQ terminal of memory IC 5V
® | ADDRESS 2 OUTPUT AZ Connects to A2 terminal of mamory IC P-o
] ADDRESS 1 QUTPUT Al Connects to Al terminel of memory IC
b ADDRESS 7 QUTPUT AT Connects to AT terminal of marmory IC
@ ADDRESS § OUTPUT AS Conneots to AS temingl of memory IC
@ ADDRESS 4 QUTPUT Ad Cornects to Ad termina! of memory IC
LT ADDRESS 3 QUTPUT A3 Conneets to A3 terminal of memory IC
L) DIGITAL GND D - GND Connacts to analog GND at one paint ov
® CURRENT QONTROL 1 &9 0.7V
@ CURRENT CONTROL 2 oC2 {Quiescent)
Dplay time Ta= 100msec, output current for indicator BV(S)
® SHORT SHORT lo =BmA typ V(M. )
B COMPARATOR DATA ENPUT Dt Connects to comparator output C -
Delay time Ta = 150mssc, output current for indicator SVIMD
@ | MIDDLE MIDD lo=5mA typ ov(s, L)
Delay time Ta = 200mssc, output current for indicator 5VILY
® | LONG LONG | ' 5mA tyo : OV(S, M)
@ 0SC QUTPUT 0SC OUT | Connects to the 4MHz ceramic fitter EVr-o
Connacts to the dMHz ceramic filter or
8 OSC iNPUT OSC IN input an external slock -
@ REFERENCE REF = 1/2Vee 25v
& OP AMP 1 INPUT OP1 IN , . 2.5V
® | OP AMP 1 OUTPUT | OP1 BUT | oS intearator with external C 25V
& LOW PASS FILTER 1 OUTPUT] LPF1 OUT . . 25V
® LOW FASS FILTER T NPT [~ LFFT 1N Forms the second order low psss filter with external C,R oE,
[ ANALGG GND A -GND ) Qv
@ OPF AMP 2 INPUT OP2 IN . ., 25V
® OF AMP 2 GUTPUT 0P2 OUT Forms integrator with external C SEV
@ LO¥ PASS FILTER 2 INPUT 2 LPF2 INZ . ) 2.5V
® | Lo PEss FILTER 2 (WP0T 1| LPF2 INT fm ;"Z;::’ ﬁ"’;js\:;lf’ez';‘h oo C ond 25V
2 LOW PASS FILTER 2 QUTPUT V | LPF2 QUT! ¢ e 28V
<) L0V PASS FILTER 2 OUTPUT 3 | LPF2 QUTZ 2.5V
[] Ve Ve Supply voitage 4~55V (5V typ) -

HECTRIC



MITSUBISHI SOUND PROCESSORS

DIGITAL ECHO

ABSOLUTE MAXIMUM RATINGS (Ta =257, unless otherwise noted)

Symbol Pararmeter Conditions Ratings Linit

Voo Supply voltage 7 \

lee Circuit current 70 mA

P4 Power dissipation 1100 mw

Topr Operating temperature —20~+ 75 T,

Tatg Storage temperature —-40~+125 T
RECOMMENDED OPERATING CONDITIONS

- Limits .

Symbol Parameter Conditions win Tyo_| Max Unit

Voo Supply voitags 4 5 55 v

fex Clock frequency 4 MHz

Vin High input voltage MD1, Resat, CD1, SHORT, MIDD, LONG  {Veox0.8f Voo | Voo v
Vi Low input voltage MD1, Resst, CD1 Y O |WexD?2] V
CM ioad cepacitance AQ~AT, RAS, CAS, DO, W 10 gF
ELECTRICAL CHARACTERISTICS (Ta=25%, unlass otherwise noted)

. Limnits .
Symibol - Parameter Test conditions i Tyo | Max Unit
teco Circuit Current Quipsesnt 15 mA
Gvs SHORT 11 dB8
Gum Voltage gain MIDD 5 dB
Gy LONG 5 dB
Tas SHORT 98.3 ms
Tdm Delay time MIDD 147.5 ms
TaL LONG 196.6 ms

. SHORT 1.7
Vomax Maximurn output voltage MiDG. LONG THD = 3% 1 Vrms
THD Output digtortion SHORT Vo= 1Vms 0.4 %
. SHORT Rg=500Q — 89
No Qutput noise voltage MIDD, LONG | DINAUDIO ) aBy
SVRR Supply voltage rejection ratio A Voo = - 20dBv, 100Hz - 40 dB
H
MITSUBISHI
ELECTRIC 3-2



MITSUBISHI SOUND PROCESSORS

M50195P
DIGITAL ECHO
TYPICAL CHARACTERISTICS
THERMAL DERATING
{MAXIMUM RATING) CIRCUT CURHENT V8. SUPPLY VOLTAGE
1200 20 .
'§ Quiestent
é 1000 \ E Vi={Vrms
= 800 8 2 y
< 600 u P
o \\. E /
8 *
8 400 2 § 10 L
& * b=
¥ 200 - 3
g * o
0 b/ 0 :
0 2 50 75 100 125 3 4 5 6 7
AMBIENT TEMPERATURE Ta (10 SUPPLY VOLTAGE Voo (V)
TOTAL HARMONIC DISTORTION V5.
VOLTAGE GAIN V8. FREQUENCY g FHEGUENCY
S 100 repeer et Y
20 1 g Ilfvee=8v —
5 SHORT = a Vi = 200mVims
2 P S g R ek
> 4] LONG, MIBD E 10
o S S 7
z W 5 5 =
£ -20 N a8 3 -
o 2 ONG, MIDD-A
[ET] = LA
Q Z 1 )|/ 4
X -40 2 1 y
d Vee = BV % g
7 _go|Vi= 100mvrms 3
RL|=:||0|kIQ| I ;—f:l_ L o 1
g0
102357,2857, 2387, © 10 2357,,,2367, 23567,
FREQUENCY f (Hz) FREQUENCY f (Hz)
TOTAL HAHMONIC DISTORTION V§. = MAXIMUM GUTPUT VOLTAGE V5.
= OUTHUT VOLTAGE £ LOAD RESISTANCE
ST | — s 10
9 IlVee=5v . 4
= g [ £ = 1kHz £ 3
5 =2 30‘_‘_"[2 LP > 2 SHORT L4
E ool i? 8 |
o 7 z 7 LONG, MIDD |-
5 5 4 5=
5 3 SHORT > g 4
g LONG, MIDD 5
g y : £ 01
z ! 7 = g Veo = BY
< 3 B Bii-1kHe
z 2 = 2 THD = 3%
2 0.1 2 001 LookHz LR
[ A — A
o * 7
O 0012357,,2357; 23567, 3 100235“ 2357 2387
OUTPUT VOLTAGE Vo (Vrme) _ LOAD RESISTANCE R (Q)
: MITSUBISH! _
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MITSUBISHI SOUND PROCESSORS
M50195P

DIGITAL ECHO

MAXIMUM QUTPUT VOLTAGE Vomax (Vrms) TOTAL HARMONIC DISTORTION THD (%)

SUPPLY VOLTAGE REJECTION RATIO SVRR (dB)

TOTAL HARMONIC DISTORTION V8.

SUPPLY VOLTAGE
10 Vi= 100mvVms
7 f = 1kHz
5 30kMz LPF—
4 AL=10kQ "
2
1
+ || LONG, MDD
s—\ $
4| —F=SHORT
3
2
0.

2 3 4 5 .8 7
SUPPLY VOLTAGE Voo (V)

MAXIMUM CUTPUT VOLTAGE V8.
BUPPLY YOLYAGE

1
THD = 3%
f=TkHz

3 4 5 ) 7
SUPPLY VOLTAGE Vee (V)

SUPPLY VOLTAGE REJECTION RATIO
V5. SUPPLY YOLTAGE

60 ' .

AVee =100mVrms

1=1oggz
501 o = DN Al:JDIO

LONG, MIDD, SHORT
40 o= ——
m [/
.

20
10

2 3 4 5 6 7
SUPPLY VOLTAGE Vee (V)

VOLTAGE GAIM Gv (dB)

CUTPUT NOQISE VOLTAGE Ne (dBV)

1
3

1
8

2 3 4 5 & 7

20

10

OUTPUT NOISE YOLTAGE V8.
SUPPLY YOLTAGE

Vr=0§frms
Ro=500

Bw=0IN AUDIO

T

/
/
<

LONG, MIDD

SUPPLY VOLTAGE Vee (V)

VOLTAGE GAIN VS,
SUPPLY YOLTAGE

4 =1kHz

Vo =100mvVrms

RL=10kQ

|
I

L SHORT
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2 3
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M50195P
DIGITAL ECHO

MITSUBISHI SOUND PROCESSORS

APPLICATION CIRCUIT EXAMPLE
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MITSUBISHI SOUND PROCESSORS

M50195P
DIGITAL ECHO
CONVENTIONAL ANALOG DELAY
mo— LPF +— BB | LPF —ougbfr"’
/N = 40~6048
BED
HEW TYPE DIGITAL DELAY
e Msoigsp T }
wo—tef 1 | a-D o-p [ 19 oo G
CONVERTOR CONVERTOR 1 B/N = 50dB

* ANALOG SIGNAL

sl
> DIGITAL SIGNAL

DiGITAL DELAY SYSTEM
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