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MITSUBISHI SOUND PROCESSOR ICs {

M65830AP,AFP
DIGITAL ECHO (DIGITAL DELAY)

DESCRIPTION

The M65830 CMOS IC is used t0 add echoes to karaoke % singing.

It is optimal to provide the echo effect function for karaoke players, such as radio
cassette recorders, mini audio components and television sets.

This IC can be used in digital surround systems because it generates a highly precise
short delay when equipped with an improved master clock function.

% Karaoke : Recorded music to accompany live singing

FEATURES

M Delay time can be variable in four lengths between 81.9
msec and 131.1msec

M Delay time is set with 2:bit parallel data

M Builtin A-D, D-A converters, input/output low-pass filter,

and 16K bit delay memory
HHigh sound quality s assured by simple system Outline 24P4(AP)
construction, due to A-D, D-A converters with ADM 254mm pitch 600md DIP
(Adaptive Delta Modulation) system (13.0mm x 31.1mm x 3.8mm)
Qutput noise voltage : — 80dBV (typ)
Total harmonic distortion: 1.2% (typ)

M Builtin mute circuit

RECOMMENDED OPERATING CONDITIONS

Supply voltage range:-s--«+ssssissasaneeees Vce, Vop = 45~565V Outline 24P2W-A(AFP)

Rated supply voltage:-««-----rssseeeereesmereneeenn Ve, Voo =5V 1.27mm pitch 450mil SOP
(8.4mm x 15.0mm x 2.0mm)

SYSTEM CONFIGURATION
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MITSUBISHI SOUND PROCESSOR ICs

M65830AP,AFP
DIGITAL ECHO (DIGITAL DELAY)
PIN CONFIGURATION
DIGITAL VoD 4] ANALOG Vce
OSCILLATOR INPUT LOW-PASS FILTER 1 INPUT
OSCILLATOR OUTPUT LOW-PASS FILTER 1 QUTPUT
DATA 1 § OPERATIONAL AWPLIFIER 1 QUTPUT
DATA 2[5 & O] cPERATIONAL AWLIFIER 1 INPUT
DATA 3 § REFERENCE
MUTE X 8] CURRENT CONTROL 1
NC > CURRENT CONTROL 2
TEST 1 % [16] OPERATIONAL AVPLIFIER 2 INPUT
TEST 2 [15] oPeraTiONAL MPLIFIER 2 OUTPUT
DIGITAL GND 114] LON-PASS FILTER 2 INPUT
ANALOG GND [13] Low-PASS FILTER 2 OUTPUT
Outline 24P4(AP)
24P2W-A(AFP)
NC: NO CONNECTION
IC INTERNAL BLOCK DIAGRAM
LPF1IN LPF1IQUT OP1QUT OPI1IN cc1 CC2 OP2IN OP20UT LPF2IN LPF20UT
— - —@—2—- 20— - —(—-
4.7k
> S
LPF1 Tomp| | OF1
L
REF Qy
l 1/2 Voc| D1 DOO DO1 1
| ReseT MAIN CONTROL MO oK
' MauTo —{ CLOCK _ DELC
RESET
OSCILLATCOR
. OO~ O-O— —O-@—D-&--
XIN XOUT Dt D2 D3 MUTE NC TESTITEST2 DGND AGND DVDD AVce
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MITSUBISHI SOUND PROCESSOR ICs

M65830AP,AFP

DIGITAL ECHO (DIGITAL DELAY)

PIN DESCRIPTION

Pin No. Symbol Name 1/0 Function
® Vop Digital power supply -
@ XN Oscillator input | Ceramic oscillator or external clock is connected

. Ceramic oscillator is connected
@ Xout Oscillator output 0 Set to open when external ciock is used
@ D1 Data 1 | Delay time setting data 1 is input
® D2 Data 2 | Delay time setting data 2 is input
® D3 Data 3 | Delay time setting data 3 is input Normally set to “L”
@ MUTE Mute | Mute control L = Mute
NC No connection - No external connection
@ TEST1 Test 1 | Normally set to “L”
® TEST2 Test 2 | Normally set to “L”
) D GND Digital GND -
@ A GND Analog GND -
® LPF2 QUT | Low-pass filter 2 output o] Forms output low-pass filter with external
@ LPF2 IN Low-pass filter 2 input | capacitor and resistor
g 8E§ I?\IUT Z::::::: ::::::: 2 :‘u[:j:t (IJ Forms demodulating integrator with external capacitor
@ CC2 Current control 2 - Demodulator ADM control
® CC1 Current control 1 - Modulator ADM control
® REF Reference - Analog reference voltage = 1/2Vce
® OP1 IN Operational ampiifier 1 nput I Forms modulating integrator with external
@ OP1 QUT Operational amplifier 1 outpuy 0 capacitor and resistor
@ LPF1 QUT | Low-pass filter 1 output 0 Forms input low-pass filter with external
/2] LPF1 IN Low-pass filter 1 input | capacitor and resistor
@ Vee Analog power supply =
ABSOLUTE MAXIMUM RATINGS (Ta =25, unless otherwise noted)

Symbol Parameter Ratings Unit

Vee Supply voltage 6.5 \'

Icc Circuit current 100 mA

Pd Power dissipation mgggggﬁip OT8 w

Topr Operating temperature -20~+ 75 C

Tstg Storage temperature ~40~+125 C

RECOMMENDED OPERATING CONDITIONS

. Limits .

Symbol Parameter Test conditions Min Typ Max Unit
Vee Analog supply voltage 45 5 55 \'2
Voo Digital supply voltage 45 5 55 Vi
Vce-Voo | Potential difference Vec, Voo -0.3 0 0.3 \'
fox Clock frequency 450 | 500 [ 550 | kHz
ViH Input voltage ("H” level) 0.7Vop| - Vob \2
ViL Input voltage ("L" level) 0 - {03Vp| V

ELECTRICAL CHARACTERISTICS (Vcc =5V, f= 1kHz, Vi=100mVrms, Ta = 25°C, unless otherwise noted)

. Limits .

Symbol Parameter Test conditions in Tvo Vo Unit
Icc Circuit current No signals 5 13 35| mA
Gv Voltage gain between input and outpu RL =47k Q -35] -05 25| dB

Vomax Maximum output voltage THD=10% 0.7 1 - Vrms
THD Total harmonic distortion 30kHz LPF - 1.2 3.0 %
No Qutput noise voltage DIN-AUDIO - -85 | -70 | dBV
SVRR Power suppression ratio AVce = - 20dBY, f= 100Hz - -40| -25 dB

* MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65830AP,AFP

DIGITAL ECHO (DIGITAL DELAY)

FUNCTION
(1) Sampling frequency fs

Sampling frequency is obtained with the following formula :

fs = 1/4 Clock frequency(Hz)

When clock frequency fck is 500kHz, sampling frequency is:

fs = 1/4 x 500kHz = 125kHz

{2) Delay time Td

Delay time can be varied in four lengths by using pin @D1
and ®D2.

(Condition : fs = 125kHz)

@D1 ®D2 |Delay time(msec)
H H 81.9
L H 98.3
H L 1147
L L 131.1
(3) Mute

Output can be muted depending on the status of MUTE pin
@

@MUTE Mode
H Normal mode
L Mute mode

We recommend that, to prevent noise during power supply,
output be muted by connection as shown in the diagram.
The muting time is determined depending on the resistance
and capacitance. The relationship between muting time,
capacitance (C) and resistance (R) is as shown below :
Muting tme(t mute) = 0.92 x CR(sec)
When capacitance is 10 u F and resistance is 150k Q :
t mute 5 0.92 x 10 p x 150k = 1.38(sec)
Mute time is approximately 1.4 seconds.

(4) Osciliation circuit

ME5830AP,AFP has a built-in oscillation buffer. An oscillation
circuit can be formed by connecting the ceramic oscillator
to resistors and capacitors as shown below :

2 | 3

Rf

'AA%

fok % Rd
{it 1
(03] ‘;“ ;; C
When frequency fck = 500kHz(Clock CSBS00E by Murata

Mfg. Co., Ltd. FCR500K3 by TDK Co., Ltd.), we recommend
that resistance and capacitance be applied as follows :

2

Rf=1MQ
Rd=33kQ
Ci = C2 = 330pF

Please note that resistance and capacitance are different
depending on the oscillator’'s manufacturer and frequency, as
well as the environment where the oscillation circuit is used
(e.g. the capacity of the circuit board and wiring).
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MITSUBISHI SOUND PROCESSOR ICs

M65830AP,AFP

DIGITAL ECHO (DIGITAL DELAY)

TEST CONDITIONS
Symbol Parameter S4 | 85 (S24]S30 Remark
lcc Circuit current X X | 2 | 2 | No signals
Gv Voltage gain X x | 1 1 | Gv =20log(Vo/ V)
Ta1 2 2 |1 1
Ta2 . 1 2|1 1
Tas Delay time 2 1 1 1 Refer to (2)
Tas 1 1 1 1
Vomax Maximum output voltage | x | x [ 1 1 | 30kHz LPF, THD =10%
THD Total harmonic distortion | X x |1 1 | 30kHz LPF
No Qutput noise voltage X X | 1 |71 | DIN AUDIO, Vi=0mVms
SVRR Power suppression ratiog X | x | 1 2 | AVee=-20dBY, f=100Hz
x--1 or 2
TEST CIRCUIT
0.012ui
1
v o5 18k | 18k
o
2 T
2 50
Y 10k§
100
‘o ot 12000 | ¥ :
Vee o @ + T —| 4
1 24 [23] 2] P 19 16 14 [13
8§24 Q F3 [ [~ z w = o z = z S
@ s - 3 3 - & 8 8 T 3 3 3
& ¢ g & s g & g
5 © S 5
M65830AP, AFP
= w — o a [m]
a z 3 5 & B z z
S %x & 5 8 8 5 g # ¥ 8§ 9
1 2 3 5 3 L7_] 18] s 10 11 12
™
sS4 S5
3.3k (1) b
0.1u @] @f
l 500k |
< GND
330 330p
°:_£ < -0 Vop
Units Resistance : Q
Capacitance : F
MITSUBISHI
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MITSUBISHI SOUND PROCESSOR ICs

M65830AP,AFP
DIGITAL ECHO (DIGITAL DELAY)
TYPICAL CHARACTERISTICS
THERMAL DERATING
(MAXIMUM RATING) CIRCUIT CURRENT VS. SUPPLY VOLTAGE
1.0 T
| [ Vi = OVrms
g NM65830AP 2
Z 08 N E 20
o \\ 8 -
> gs
S 0.6ME5830AFPNN £ 15 vd
= z /
£ z v
I . i
175] AN ) 1 7
% 0.4 ‘, . O 0 /
o . ¢ t
w e = .
z 02 o 2 5t
8 N3 ¢. O ,/
% 25 50 75 100 125 2 3 4 5 ) 7
AMBIENT TEMPERATURE Ta (0 SUPPLY VOLTAGE Vce (V)
OUTPUT NOISE VOLTAGE MAXIMUM OUTPUT VOLTAGE
VS. SUPPLY VOLTAGE VS. SUPPLY VOLTAGE
g -50 Vi=0Vrms w 25 f=1kHz
s Rg = 50Q Q THD=10%
S -60 DIN AUDIO 5 2.0}30kHz LPF v
w Qo /
>
2 \ 2
< -70 EE 15
= T >
(e} (g V.
w —-80 £ 1.0 L
(2} =l <o
o el % >
Z N 3
= —-90 ~ 05 7
z < /
a = L
3-100 0
2 3 4 5 6 7 2 3 4 5 ) 7
SUPPLY VOLTAGE Vce (V) SUPPLY VOLTAGE Vee (V)
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
g VS. OUTPUT VOLTAGE 3 VS. INPUT SIGNAL FREQUENCY
< 100 —r—rrrr SO 10 J———
o 7Vee =5V D 1{Vee =5V
& g [f = 1kHz = gNi = 100mVrms:
z 3 30kHz LPF z 3 30kHz LPF
e =
10 ¥ £ 10
S 7 / e !
5 5 f 5 5
a 3 f & 3 7
o 2 ! g 2 4
= ™1 pd y
g S
g 5 & 5 -
< <
Iz 3 T 3
J 2 3 2
g o1 7..2367, 2357 g o1 2 7.2 2
2 yom 23 57000 1 10 P 10 23570023 57 23 574
OUTPUT VOLTAGE Vo (Vems) INPUT SIGNAL FREQUENCY § (Hz)
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MITSUBISHI SOUND PROCESSOR ICs

M65830AP,AFP

DIGITAL ECHO (DIGITAL DELAY)

APPLICATION EXAMPLE

FEED BACK VOL

™~
Tu 30k 3k
N W
NON 0.022 u
PORLAR 71_,
0.012n 0.022p
Tu 27k ouT
+ S == +
30 *U 47yl 01y Odn 0.0684
0.068 1 + %1 *1
i24] 23] [221 o] o] [19] [1g] [17] [igl* [13]
Q 4 = [ z L = o™ Fd = 4 [=
o = = w = =
> - 3 3 — @ 3 3 o~ 3 o 3
w —_ —_ o [ % o~ w ~
S ‘6'__ T [«] (e o 5 &
3 © °© ]
[ W - N o o
5V 2 z 3 ~ 5 a n z Z
§ % R B § B s g pg & B 2
1 2 3 3 6 71 18] e 10 11 12
1000 J+ 1010 ™ 150k
*3 2 3.3k
" - g -
500k +— SET(2 BITS) 10u
*2 Units Resistance : Q
*2 .
33001 I 13300 Capacitance : F
CSB500E
(MURATA)
FCR500K3
(TDK) Capacitor whose relative precision is between — 5% and + 5% should be connected to * 1

Capacitors at * 2 and resistors at * 3 should be selected depending on the frequency of the
ceramic oscillator and the environment where the oscillation circurt is used
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