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ECHO SOUD PROCESSOR (48K)

3Features
+ Exiemal adjustable VCO
« Includes an A/D, D/A converter(ADM),
Two low pass filters and 48k bits SRAM
+ Low distortion)(0.5% typ)
+ Low noise (-85 dBV typ)
« Controlled by parallel data from EASY mode
and serial data from uCOM mode
+ Includes the auto reset circuit
+ Stopping the IC function by the Sleep mode

DESCRIPTION

ES56031 is an echo IC with silicon type
CMOS process It has an ADC, DAC, and uses
digital processing audio signal for the time delay .

It includes an internal clock generator circuit
to provide the system’s clock . The system’s clock
can be easily adjusted by changing the exiemal
resistor.

The delay time can be controlled by the
uCOM interface or manual setting.

APPLICATIONS

« Karaoke

TV

+ Electronic instrument
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ITRI ES56031

ERSO ECHO SOUD PROCESSOR (48K)
PIN CONFIGRATION
1 |VDD VCC| 24
2 | Xr LPFIIN| 23
3 [TEST LPF1OUT| 22
4 [D1/REQ OPIOUT| 21
5 |D2/SCK OPIIN| 20
6 |D3/DATA REF| 19
7 |D4 CCl| 18
8 |Xc cCc2| 17
9 |EASY/uCOM OP2IN| 16
10 |SLEEP OP20OUT| 15
11 |DGND LPF2IN| 14
12 |AGND LPF20UT| 13
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PIN DESCRIPTION
Pin Name Type Function
1 |VDD Digital supply voltage
2 |Xr I  |Connects to the internal clock generator
3 |TEST I |A”high”on this input indicates test mode;
A”low”on this input indicates normal mode
4 |D1/REQ I |In Easy mode, this input indicates D1 data; in
uCOM mode, this input indicates request data.
5 |D2/SCK I |In Easy mode, this input indicates D2 data; in
uCOM mode, this input indicates shift clock.
6 |D3/DATA I |In Easy mode, this input indicates D3 data; in
uCOM mode, this input indicates serial data.
7 |D4 I |In Easy mode, this input indicates D4 data.
8 |Xc O |Connects to the internal clock generator.
9 |EASY /uCOM I |A”high”on this input indicates EASY mode —
parallel data control ;
a”’low”on this input indicates uCOM mode —
serial data input.
10 |SLEEP I |A ”high”on this input indicates the sleep mode;
a “low”on this input indicates the normal mode.
11 |DGND Digital groud
12 |AGND Analog groud
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PIN DESCRIPTION

Pin Name Type Function

13 |LPF20UT O |Low pass filter 2out put

14 |LPF2IN I |Low pass filter 2input

15 |OP20UT O It can be used as demodulated integrator by
connect capacitor.

16 |OP2IN I |It can be used as demodulated integrator by
conmnect capacitor.

17 |CC2 Current control 2.

18 |CC1 Current control 1.

19 |REF Reference voltage( = 1/2 VCC)

20 |OPIIN I |It can be used as moddulated integrator by
connect capacitor.

21 |OP10OUT O It can be used as moddulated integrator by
connect capacitor.

22 |LPF10UT O |Low pass filter 1 output.

23 |VCC I |Low pass filter 1 output.

24 |VCC Analog supply voltage.
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Absolute Maximum Ratings

(Ta=25"C, unless otherwise noted)

Symbol Description Limits Unit
Vee Supply voltage 6.5 A"
Icc Supply current 100 mA
Pd Power dissipation - 1 W
Topr Operation temperature -20~75 T
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Typ Max
Vce/Vdd | Supply voltage 4.5 5 5.5 A%
Fck Clock frequency 2 3 MHz
Vig “H” input voltage | 0.7Vdd vdd \Y
\'" “L” input voltage 0 0.3vdd \Y
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ELECTRICAL CHARACTERISTICS

(VCC =5.0V, fin=1KHz, Vi= 100 mVrms, Ta=25C,

unless otherwise noted)

Limits
Symbol Parameter Test condition
Min | Typ |Max | Unit
Icc Circuit current 16 40 | mA
Gv Voltage gain R, =47k Q 251 -05 |25 dB
Vomax Maximum output THD = 10% 0.7 | 1.5 Vms
voltage
Fs = 500kHz 03 | 1.0 o
THD Output distortion 30kHz LPF %
Fs =250kHz 05 | 1.5
No Output noise Fs =250kHz -85 | -75 | dBV
SVRR Suply voltage AVcc =-20dBV, =100Hz -40 | 25 dB
Rejection ratio
D4 =low 508 | 528 | 548 | Msec
Tmut Mute time
e D4 = high 1.016] 1.056 [1.096| sec
Iccs Sleep mode current In sleep mode 12 30 | mA
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OPERATION MODE

* uCOM MODE (serial data input)

When the pin EASY / uCOM = “low”, then in the uCOM mode.

The timing diagram is shown as belows:

REQ

SCK

DATA D4 >< D3 >< D2 >< DI >< Sleep

When the REQ signal is low level, the DATA signal is latched at the
falling edge of the SCK signal, and the last five delay time modes are set at
the rising edge of the REQ signal.

<
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* EASY MODE(parallel data input)

When the pin EASY / uCOM = “high” , then in the easy mode.

D4 D3 D2 D1 Fs Td
L L 12.3
L H 24.6
H L 36.9
H 57.4

L 500

L L 61.4
H 73.7

H .
H L 86.0
H 98.3
L L 110.6
H H 122.9
H L 135.2
H 147.5
H L L 250 159.7
H 172.0

L .
H L 184.3
H 196.6

Fs = Sampling frequency (kHz)

Td = Delay time (msec)
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* MUTING
Delay signal Delay signal
before change mode After change mode

T

(i)Waveforms of the signal during delay time changing mode

<— Mute time

Power on

Reset | _ Mute ‘
time o time

(i1))Waveforms of the signal during power on



ITRI ES56031
ERSO ECHO SOUD PROCESSOR (48K)

APPLICATION CIRCUIT
* EASY MODE (for echo application )

+5V )
_J 3.3u Input

220u ;g I 0.1u

100k 2 X LEFIIN
‘ 10k
VR1
.4 3 |1esT LPRIOUT
4 |m OP10UT
Delay
time 5 |p2 . OPIIN
setting 6 | D3 REF
7 | pa cc1
+5V 8 [Xe ce2

10 | sLerr  oP20UT

AGND  LPF20UT

1 |

10
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* EASY MODE (for surround application )

+5V
; " _J ' 3.3u Input
VDD vee —0©
100K 2 % LN | 23 WY
12k
- S00p 4700p
3 |1BsT LPRIOUT| 22 g
= 18k
4 Ipy oplout | 21 ——A—
Delay 2
. 5 p2 oriN | 20 4 |—
time 0.05u
setting 6 |p3 REF | 19 |—
100u
7 |4 _cc| 18
i 0.22u
8 x cc2 | 17
+V ¢ 0220

9 | EASY OP2IN | 16

—o o 10 | sLerp  oP20UT 15J

[ 11 lpop  Leran| 14

- 4700p
:L— 12 | oD LPR20UT| 13 Output

4.7k

$3900p 100k
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*uCOM MODE ( for echo application )

+5vo | .
” 3.3u Input
1 | vbp VCC 9 —© .
100k 2 [x LPAIN | 23
10k 5
VRI — 00p g1
3 |{1esT vLeRioUT| 22
= 4.7k 3.3u  Output
4 |reQ opiour| 21 39 100k
2 ‘é oo 1_81@%
uCOM 5 |sck oPIN | 20 — '
0.05u 10u ==
6 |DATA  REF| 19 —{€ g
1
00u 50k <R2

T4

7 |4 ca | 18 — :
0.22u
1k
8 | X cc2 | 17 —
022u <
—

= 10u
9 |wcom or2aN| 16
wsv L ' 0.05u

o 10 | sieepr  or20uUT| 15 3900p
2 ; > 18k @
10

T 11 | posp 1reome | 14 % 4.7k

12 | soND LPR20UT| 13
é 18k
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* MIC Pre-Amp Application circuit

+5V = +12V

20k

+5V ~+12v  100pF~~820pF

4.7k < PS. >

a. IC: 4558

b. Change the value of the R and C
| to adjust the cutoff frequency of
} ——100uF the high pass filter as you like .

S4.7k c. The output is connected to the
input point of the echo application
circuit .
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Output THD vs. Input voltage

AUDIO PRECISION THD+N(%) v AMPL(Vrms)
10.000 .

P20 - /

N iy
0.0

10m 0.1 1 2

Output voltage vs. frequency

AUDIO PRECISION AMPL(V) vs FREQ(Hz)
100.0m

Ap

20 100 % 10k 20k
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DIP 24 PINS OUTLINE DIMENSION

Bymbed| Damension in inch Dimension in mm
_ A | 0210 MAX 5334 MAX
D Al 0010 MIN 0.25 MIN
L0009 o oy oy oy A1 | 0.155+/- 0.008 3.937+/- 0.127
B | o018 ::“'“ 0457 _“;“”
. Bi | 0.060 %5 1.524 *0%2
) C | vom0 0% 0254 s
E > O ESSGOB lE O |..D_|1250TYP (1.260MAX) | 31.7S0TYP (32.004MAX)
. E | 0.600+-0.010 15.240 +/- 0.254
B | 0550+ 0.005 13.970 +/- 0.127
° e | 0.100+-0.010 2.540 4/- 0.254
L | 0.130+-0.010 3.302 +/- 0.25
"uuuuutruuuuu x| 0% 1s° 0'- 15°
& | 0.650 +/- 0.020 16.510 +/- 0.508
s | 0.085 MAX 2159 MAX

L M-—\A. 1 _I
T i —|!

L
N B & ’ [ —>

AR1
o o

o
R

SOP 24 PINS OUTLINE DIMENSION

Symbel| Dimension in inch Dimension in mm
A | 0.110MAX 2.794 MAX
HARAAARAARAR MR w12y
T e A1 | 0.091 +/- 0.005 2311 +-0.127
< b | 0016 *0% 0.406 *0102
E r —0002 —=008)
ESS 603 1 S C | 0.006 00 0.152 *0102
He " - 0.002 -0.08]
o D_| 0.606TYP (0.611MAX) | 15.392TYP (15.519MAX)
O — E | 0.295+/ 0.005 7.493 +/- 0.127
H H H H H H H H H H H H L [€ | 0.050 +/- 0.006 1.270 +/- 0.152
& [ 0.370 NOM 9.398 NOM
e Hs [ 0.406 +/-0.012 10.312 +- 0,305
Soasng phane b - ! L | 0036+-0.008 0.914 +/- 0.202
La | 0.055 +/- 0.008 1.397 +/- 0.203
Sr {” 5 | 0035 MAX 0.889 MAX
i_ ;.DIU;_U DHDUUUDHD\J]U = A fb_ —_—ma——— u 0.004 MAX 0.102 MAX
S B \ b ” E;" Le ® | o°~ 10° 0°- 10°
|
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