SONY. CXA1644P

Echo Effect Generator

Description
The CXA1644P is an echo effect generator IC
designed for use in a karaoke set.

16 pin DIP (Plastic)

Features

* All the functions required for producing echo
effects into a single chip.

¢ Delay time 100ms (typ.)

* Few external parts

sCombined with a 2-channel surround IC
(CXA1673), produces full-fledged surround effects.  Absolute Maximum Ratings (Ta=25°C)

e Variable effect volume ¢ Supply voltage Vce 7 Vv
* QOperating temperature  Topr -20to +75 °C
Applications * Storage temperature Tstg -65to+150 °C
Karaoke set, TV (surround), etc. ¢ Allowable power dissipation
PD a00 mwW
Structure
Bi-CMOS IC Operating Conditions
* Supply voltage vce 4010 6.0 vV
Block Diagram and Pin Configuration
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Sony reserves the tight lo change products and specifications without prior notice. This information does not convey any license by any
implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examplas illustrating 1he operation
of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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Pin Description

No. | Symbol Equivalent circuit voltage (V) Description
1 | DETC3 - . . 4.0 Connects smoothing capacitors of
2 | DETC 4 Avee 3.3 level detectors for D/A converter.
J AGND
3 1 AGND 0 GND for analog
4 | DGND 0 GND for digital
5 Dvce 5.0 Ve for digital
6 AVce 50 Ve for analog
7 VCT -4 rev 25 Center of power supply.
Connects a ripple eliminating
48k capacitor.
114
48k
| AGND
8 FADJ Vo 0.22 | Adjusts the oscillation frequency of
S6k clock oscillator
€)
20k 40K 40k
i AGND
9 | DETC2 — o Voo 33 Connects smoothing capacitors of
10 | DETC1 4.0 level detectors for A/D converter.
40K] 40k
500
-
100k
4| % LAGND
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No.| Symbol Equivalent circuit voltage {V) Description
11 IC — Pin 11...Connects the external
capacitor of A/fD converter.
A triangular wave is output
during no signal.
12 IN 25 Input pin of A/D converter.
13 ouT — 25 Pin 13..0utput pin of output
15 V2 " A Veo 25 amplifier.
Pin 15..0utput pin of D/A converter.
(3
. NP
| LAGND
14| AMPIN - Ve 25 Pin 14...Input pin of cutput
6| V1 i 25 amplifier
Pin 16...Connects the external
: element of D/A converter.
S
— AGND
-3~
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Electrical Characteristics

(Ta=25°C, Vcc=5.0V)

Test o Test , .
No. Item Symbol Conditions SW1 | Sw2 Paint Min. | Typ. | Max. | Unit
1 | Supply current Icc | No signal OFF | ON | Vce 48 | 7.3 mA
2 | Gain Ga | O00Hz250mVims oyl A | 3| 0 | 3 | dB
input (Note 1)
Total harmonic 500Hz 250mvirms
istorti THD 3|15 %
3 distortion input (Note 2) OFF | ON A 03
, . f=500Hz
Maximum input level | Vimax FF | ON A 250 | 360 mvrms
4 | Meximum inp MAX | THD+N=5% (Note 2) | ©
Noi it V No signal OFF | ON A 76 67 | dB
se voltage n - — v
5 | Moisevolag IHF-A weighted
6 | Delay time Td ;%Ou'?z 250mvims 1 oee | on [ A | 60 | 100 | 130 | ms
SW1: ECHO SW
SW2: FADJ SW

(Note 1) The frequency characteristics of gain produce ripples as shown below because of the system
configuration of the CXA1644P. Here the maximum value of gain at around the signal frequency
of 500Hz is defined as the gain.

GainA

Max.

Min.

b

-
Signal frequency

(Note 2) The signal frequency should be that the gain becomes the maximum at around the signal
frequency of 500Hz.
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Description of Operation
The CXA1644P is a digital echo IC using a 1-bit oversampling A/D converter.
The input signal is input to Pin 12 for A/D conversion. The input sensitivity of the A/D converter is
determined by R2+R3+R4. The A/D converter extends the dynamic range by joint use of a signal level
detector for adaptive control of the maximum signal level.
The output data of the A/D converter is 8192 clock delayed by FIFO memory (8 kbits). The output data of
FIFO memory is converted to analog signal by the D/A converter. The D/A converler jointly uses a signal
level detector of the same construction used by the A/D converter,
The output current of the D/A converter is I-V converted by the inversion amplifier between Pins 16 and 15.
At the same time, the |-V converter constitutes the 1st-order LPF determined by the time constant of C12
(R1+VR3). The VR3 is used to adjust the gain irregularities of the A/D and DJA converters. The output
signal (Pin 15) of D/A converter is led to the 2nd-order LPF composed of R6, R9, R10, C13 and Ci4 to
eliminate high frequency noise components before it is input to Pin 14. The inversion amplifier between
Pins 14 and 13 is used as an adder. Non-delayed input signal is input through C17, R12 and R13 to Pin 14
for addition of the input signal with the high-frequency component emphasized by the circuit, The added
signal is led through C15 and VR11 to attenuate the unwanted high-frequency component by their time
constants and is output as voltage from Pin 13.
The output signal of the D/A converter is fed back through C18, VR1 and R14 to Pin 12. This feedback and
the delay caused by the FIFO memory generate echo effects. The depth of the echo effects is variable by
changing the resistance value of VR1.
The FIFO memory of the CXA1644P has a fixed capacity. The delay time is adjusted by changing the cycie
of sampling clock. The clock eycle is adjustable by VR2.

Notes on Operation

1. Setting delay time
The delay time in the Electrical Characteristics denotes the range where the delay time varies when
measured by an electrical characteristic measurerment circuit. For how the delay time varies when VR2 is
adjusted, refer to Graphs 1 and 2. Graph 1 shows the variation of the defay time in a standard {C, but the
control characteristics vary within the range shown in Graph 2 due to IC irregularities. The delay time may
be adjusted by applying control voltage from outside as shown below instead of using VR2 in the
Application Circuit. Graph 3 shows the variation of the delay time caused by changing the control voltage
over a range from 0 to 5 V when Vec=5 V. When this control voltage is replaced by the output voltage of
DA converter controlled by microcomputer, the delay time can be controlled by microcomputer.

CXA1644P

V CONT
{Control voltage)
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For adjusting the delay time, use the following methods.

(1) Input one-shot tone burst and observe the envelope of the output signal with an oscilloscope.

(2) Observe the clock cycle with an oscilloscope and calculate the delay time on the basis of the clock
cycle.

Method (1)

IN e OUT
Application circuit Oscilloscope

ND
SG?I GND oND Ve G
Vee

Make connections as shown above, and input one-shot tone burst from SG. At the time, a waveform
such as shown below is output to QUT. The "Td" of the envelope is the delay time.

OUT—WW\/\/\JWVVV\ \/\N\j\]\ \VAVAVAVAVAY seies

>|( Td Td

Ta

Method (2)
This method is used not to directly observe the output waveform but to observe the clock cycle and
calculate the delay time on the basis of the value of the clock cycle.
The delay time *Td" can be obtained from the clock cycle TCLK as stated in the following formuia.

Td [ms] = 16.3 » TCLK [us] + 0.7

To set the delay time of 100ms for example, set the TCLK to 6.09us.

Observe the clock cycle as described below.

Pulses synchronized with the clock cycle can be observed at the input virtual ground point (Pin 16) of
the I-V conversicn amplifier of the D/A converter. The waveform at Pin 16 is as follows.

t | Pulse amplitude>10mvp-p

- -
ittt e e, T

The pulse amplitude is not constant, but the interval tis constant. Substitute this t into the foregoing
formula as TcLk. Then the delay time can be obtained.
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2. Input sensitivity
The input sensitivity of the CXA1644P is determined by R2+R3+R4 in the Application Circuit. The constant
in the Application Circuit is set so that no clipping occurs until 250mvrms input. To change the input
sensitivity, proceed as described below.
[Ex.] To set the input sensitivity at 1/2, or to set it so that no ¢lipping occurs until 500 mvrms input,
{1) Double R2+R3+R4 as much value as Application Circuit.
Rz 10k -> 22kQ2
R3 10k -> 22k
R4 33k -> B8kQ
{2) Halve C2 and C3 shown in the Application Circuit
This is aimed at maintaining the time constant of LPF in the input section equal. In this example, since
R2 and R3 have values 2.2 times, C2 and C3 are reduced to 1/2.2.
Cc2 3300pF -> 1500pF
C3 3300pF -> 1500pF
(3) Double R1+VR3 as much value as Application Circuit.
This is aimed at maintaining the gain from the input pin to the output pin equal. In this example,
R2+R3+R4 have values approximately 2.1 times the values shown in the Application Circuit, Therefore,
R1+VR3 are obtained as 2.1 times as large.
R1 27k -> 56kQ
VR3  50kQ -> 100kQ
(4) Halve C12 in the Application Circuit,
This is aimed at maintaining the frequency characteristic of I-V conversion amplifier of the D/A
converter equal.
C12  2200pF -> 1200pF
(5) Double R14+VR1 as much value as Application Circuit.
This is aimed at maintaining each gain product of the A/D converter, D/A converter and feedback circuit
equal to produce the same echo effects as in the Application Circuit.
R14  68kQ -> 130kQ
VR3 100k -> 200k (220k<2)
3. Characteristics of C16
Determine the polarity of C16 on the basis of the DC operating point of the load (OUT pin). The DC
operating point of Pin 13 is the center of Ve (Vee/2).
* Fig. 1 shows the polarity of C16 when the DC operating point of the OUT pin is higher than Vcc/2 of the

CXA1644P
* Fig. 2 shows the polarity of C16 when the DC operating point of the QUT pin is lower than Vce/2 of the
CXA1644P
* When the DC operating point of the CUT pin is equal to Vee/2 of the CXA1644P, either of Figs. 1 and 2
will do.
C16 C16
oUT »— ouT -
1 1
CXA1644P CXA1844P
Fig.1 Fig.2
—~-9_
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Graph 1. Delay time vs. VR2 position (Standard IC})
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Graph 2. Delay time vs. VR2 position (Variations dus to IC irregularities)
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Package Outline  Unit: mm

16pin DIP
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