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( DISCRIPTION .

The R2A15906SP is a CMOS IC that has a microphone peripheral circuit and
an echo generation circuit for karaoke use, on a single chip.

( FEATURES b

High-performance digital echo circuit using 44-Kbit RAM
A mic amplifier with an ALC makes it possible to handle
overload input, and the ALC operating voltage can be
externally set to the desired value.

Built-in mic volume, echo volume, and feedback volume Outline  28Pin SOP
Internal mic mixing amplifier 1.27mm pitch
The clock has an internal current control-type oscillation
circuit, and the generation of unnecessary oscillation can
be prevented because the clock does not affect anything external to the unit.
Internal Auto Reset circuit that functions when the power supply is turned on.
MIC Volume, Echo Volume, and Feedback VVolume are controlled

by 12C Bus or DC control. (Delay Time is only 12C Bus )

5 V single power supply

( RECOMMENDED OPERATING CONDITION '

Supply voltage ...... VCC =5.0V (typ)

(_ SYSTEM CONFIGURATION '

Lch
Input

| Lch
Output

KEY —| MIX

Reh CONTROL

Rch
Input o—| MIX Output

MIC MIX MIC VOL —* MIX _[>_ Delay
ECHO (> Output

VOL
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BLOCK DIAGRAM AND PIN CONFIGURATION

[

VREF |1 el MIX OUT
vce |2 MIX NFIN
ALC_TC |3 26| ECHO VOL IN

i
<
ALC_LC |4 I 25| LPF2 OUT
MICIN |5 x & 124] LPF2IN
e i :
238
MIC NFIN | 6 B — 23| op2ouT
|+e
MIC OUT |7 < 22| oP2IN
MIC
MICVOL IN [ g f—ai—s"om 3} —21| cc2
g
S
MIX OUT |9 i «—— 20| cc1
*‘ >P< [1
! =
LPFLIN |10 2 < H19] or1ouT
g
LPF1OUT |11 — 18 oP1IN
NC / FEEDBACK VOL |12 17| GND
BUS/DC |13 =_H1s| scLecHo voL
s |8z
N
s<{9°
MCLK |14 mcLk S = 15| SDA/MIC VOL
- J
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( ABSOLUTE MAXIMUM RATINGS b
Symbol Parameter Condition Ratings Unit
VCC Power supply 6.0 \%
Pd Power dissipation Ta 25 1.0 w
. Ta 25
K Thermal deratlng (Circuit board installation) 10 mw/
Topr Operating temperature -20to +75
Tstg Storage temperature -40 to +125
THERMAL DERATINGS
(MAXIMUM RATING)
1.25
S
S 1.0
o
Z
o
075
o
n
<L)
a
% 05 o
=
o
(a1 *
0.25 ™
0‘-
25 50 75 100 125
AMBIENT TEMPERATURE Ta( )
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( RECOMMENDED OPERATING CONDITION )

(Ta=25°C,unless otherwise noted)

- Limits .
Parameter Symbol | condition Unit
y MIN TYP MAX
Supply voltage VCC 3.5 5 55 \
Clock Frequency fck VCC=5V 6.8 8 9.2 MHz
Limits
Symbol Parameter condition " unit
min | typ | max
12C BUS Interface
Vi Low Level Input Voltage VCC=5V 0 — 0.9 Vv
Viu High Level Input Voltage VCC=5V 2.3 — 5 v
Too Maximum Clock Frequency 100 KHz
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(__APPLICATION EXAMPLE 1)) 12C BUS control
<13pin(BUS/DC)=H>
(o )
10uF
N REF L MIXOUT
1uF
30kQ
vces=sv O— 2
30kQ  0.1uF
4.7y
Sl § 3 26
3
E1kQ 0.01 <[]
% 4 25
24kQ2
IWF |, r I 15kQ)
MIC IN1 ©—R
+ 5 X~ '5.1: — 24 l——E
MIC IN2 luF gt - 3300pF
| | 4.7kQ 5 8>\ @ Mpr 15K
0.15uF —_
100pF 0.1uF
7 < He22 T
1uF |_ MIC
Volume
8 —w—» o 121 _E
3 0.1uF
1uF -
9 | H2o+H
15kQ *‘ SM<

[ ] 0.1uF
, s A
33— 10 & < 19
3300pF 680DF é § == 0.1uF
15kQ 1'
11 —118
OPEN |12 Ha7[+

13pin(BUS/DC) o—J13 = _H16
Hi: 12C BUS control = § < 12C
g | o5 BUS

Omw—14H mcLk S |~ H15

12kQ
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( APPLICATION EXAMPLE 2 ) DC control
<13pin(BUS/DC)=L>
(s )
10uF
N REF * MIXOUT
1uF
30kQ
vee=sv O— 2
30k 0.1uF
4.7liF
S E 26
9
E1KO) 0.01 <[]
% 4 25
24kQ
IWF |, e I 15kQ
MIC IN1 ©—N
MIC IN2 @R > S| [ i —
1UF gg 3300pF
| | 4.7kQ s 8>\ @ M= 15kQ
0.15uF —_
100pF 0.1uF
7 < ool
1uF |_ MIC
Volume
8 —w—» o 121 _E
o 0.1uF
1uF |
9 «—] H20 ——h
15kQ §‘ >P<

[ ] 0.1uF
| > a
33— 10 & < 19
3300pF 680DF 4 § — 0.1uF
15kQ 1'
11 — 18
0.1uF
FEEDBACK VOL 34—9—|12 H17[H
o
. w 0.1uF
13pin(BUS/DC) 413 = 16—+ %»3 ECHOVOL
Lo: DC control @ ?K L
s |25
Se<q0° 0.1uF
Omw—14H mcLk ©c 1= 15 __.I__pu % MIC VOL
12k e
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( 12C BUS FORMAT )
MSB LSB MSB LSB MSB LSB
S Slave Address A Sub Address A Data A P
1 bit 8 bit 1 bit 8 bit 1 bit 8 bit 1bit 1bit

S: Starting Term
A: Acknowledge Bit
P: Stop Term

If more than one Data Byte is transmitted, then the significant SUB ADDRESS bits are auto incremented.
00H->01H->00H

1. Slave Address
MSB LSB
1 1 0 0 1 0 0 R/Wg

R/Wg=0 : Write mode for register setting
R/Wg=1: Not available

2. Sub Address Table

Sub BIT

Address D7 D6 D5 D4 D3 D2 D1 DO
00H <1>MIC Volume <2>Echo Volume 0
01H <3>Feedback Volume <4>Delay time 0 0
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3. Data Table
<1> MIC Volume (Sub Address : 00H) <2> Echo Volume (Sub Address : 00H)
Gai 12C BUS control DC control(V) ) 12C BUS control DC control(V)
ain Gain
D7 D6 D5 D4 D3 D2 D1
5.0 5.0
0dB 1 1 1 1 0dB 1 1 1
4.25 4.0
-2dB 1 1 1 0 -3dB 1 1 0
4.0 35
-4dB 1 1 0 1 -6dB 1 0 1
3.75 3.0
-6dB 1 1 0 0 -9dB 1 0 0
35 25
-8dB 1 0 1 1 -12dB 0 1 1
3.25 2.0
-10dB 1 0 1 0 -15dB 0 1 0
3.0 1.6
-12dB 1 0 0 1 -18dB 0 0 1
14dB 1 o | o 0 20 L2
25 e oo 0 0 0 00
-16dB 0 1 1 1
2.25
-18dB 0 1 1 0
2.0
-20dB 0 1 0 1
1.8
-22dB 0 1 0 0
1.6
-24dB 0 0 1 1
14
-26dB 0 0 1 0
1.2
-28dB 0 0 0 1
1.0
L ) oo 0 0 0 0 0.0

<3> Feedback Volume (Sub Address : 01H)

<4> Delay time (Sub Address : 01H)

12C BUS control 12C BUS control
Gain DC control(V) Time
D7 | D6 | D5 D4 | D3 | D2
5.0
-2dB 1 1 1 111ms 1 0 1
4.0
-3dB 1 1 0 134ms 1 0 0
35
-4dB 1 0 1 156ms 0 1 1
3.0
-5dB 1 0 0 178ms 0 1 0
25
-6dB 0 1 1 200ms 0 0 1
2.0
-7dB 0 )1 ]0 P e 223ms olo]o
-8dB 0| o 1 :
1.2
e oo 0 0 0 0.0
13pin(BUS/DC)
e |[t’s initial setting when VCC turn on. Lo: DC control
Hi: 12C BUS control
No guarantee except for these code.
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(ELECTRICAL CHARACTERISTICS )

(Vce=5V, f=500Hz ,Vi=100mVrms, MICVOL=0dB, ECHOVOL=0dB, FEEDBACKVOL =00, fck=2MHz(fs=250kHz),
Ta=25 , Unless otherwise noted)

§ . Limits .
S | symbol Parameter Test Condition - Unit
o Min Typ Max
:*é icc |Circuit current No signal input - - - mA
THD1 |Total harmonic distortion Vo=-17dBV, with ALC not operated - 0.1 0.5 %
THD2 |Total harmonic distortion Vi=-27dBV, with ALC operated - 3.0 6.0 %
2 VOALC ALC operating voltage Measurement: -10 to +3 dBV -3 0 +3 dB
£ measurement error
% TALCAT | ALC attack time C=4.7TF 25 40 55 | msec
2
TALCRE | ALC recovery time C=4.7TpF 1.0 1.5 2.0 Sec
VoMAX |Maximum output voltage THD=10% -1 2 - dBV
No |Qutput noise voltage Gv=37dB, BW=100 to 5kHz - -78 -67 | dBV
Zi Input impedance 50 100 200 | kQ
Gv  [Voltage gain f=1kHz -3.0 0 +3.0 | dB
2
8| THD |Total harmonic distortion |  f=1kHz - 0.5 12 1 %
[
8 voMAx |Maximum output voltage THD=10% f=1KkHz 3 0 i dBY
No | Output noise voltage DIN AUDIO - -92 -80 | dBV
Gv Voltage gain MICVOLIN - MIXOUT, f=1kHz -3 0 +3 dB
THD [|Total harmonic distortion MICVOLIN - MIXOUT, f=1kHz - 0.02 0.1 %
= | VOMAX]| Maximum output voltage |MICVOLIN- MIXOUT, THD=10%, f=1kH{ 1 4 - dBv
S
No [ Output noise voltage MICVOLIN - MIXOUT, JIS-A - -97 -88 | dBV
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( FUNCTION DESCRIPTION )

1. ALC level diagram

Vo(dBV)
A
10 ALC OPERATING VOLTAGE SETTING RANGE
+3 _____________________ } ___________________
0 |—

10— - - - -+ —-—-—-—-—-—-—-{ ------------------

-20 MICROPHNE AMPLIFIER GAIN SETTING=37dB
30—
| | | | | >
-60 -50 -40 -30 -20 -10
Vi(dBV)
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2. ALC operating voltage setting

ALC operating voltage can be set at a desired value between-10 and +3dBV by varying the DC voltage
applied to pin  (ALC operating voltage setting terminal).

(Setting method)

m /\ /\ 2.5V(%Vcc)
U )@j U INTERNAL DC BIAS
ONE SIDE

PEAK BOLTAGE,Vpo T VOLTAGE APPLIED TO  PIN,ALC_LC

ov

VALCZ;_ VCC-Vpo

To set ALC operating voltage at -5dB (Vcc=5V)

-5dBV=0.56Vrms=1.59Vp-p=0.8Vp-0
VALC=25-0.8=1.7V

Since the input impedance at pin  is high at 1 MQ or more, it is possible to provide ALC operating
voltage by dividing resistance.

— Vce

é 51k

R 1
1’ 0.01uF
When Vce=5V
ALC operating Voltage (dBV)| Voltage applied to pin Resistance R (Q)
ALC_LC (V)
+3 0.50 5.6k
0 1.09 15k
-2 1.38 20k
-4 1.61 24k
-6 1.79 27k
-8 1.94 33k
-10 2.05 36k
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3. Muting

AUTOMATIC MUTE

(a)UPON CHANGING DELAY TIME

DELAY SIGNAL BEFORE CHANGE MODE DELAY SIGNAL AFTER CHANGE MODE

(T

MUTE TIME=524ms (TYP)

MUTE TIME

(a)UPON POWER-ON

l( 120ms L
> MUTE TIME >

POWER-ON

DELAY SIGNAL

\

MUTE TIME=524ms (TYP)
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4. Delay time Td

The delay time can be calculated by the equation :
Td=N / fs ( N=the number of memory bits : 44544 )

When fck=8MHz ( fs=250kHz), Td can be setat 178ms. (at Td=178ms setting)
Reference

For clock frequency ( fck )=8MHz, the sampling frequency (fs) is :

Td fs
111ms 400kHz
134ms 333kHz
156ms 286kHz
178ms 250kHz
200ms 222kHz
223ms 200kHz

5. Clock oscillator circuit

The R2A15906SP incorporates a current control type clock

. o e . . Vce
oscillator circuit in it, thus providing circuit configuration just by
connecting a resistor for current control to pin 14 (MCLK)
CLOCK.
Fully internal clock supply prevents occurrence of undesired
radiation without affecting any external circuit. RC Clock
14 1 oscillator
The oscillator frequency is: circuit
fck = 8 MHz. (Rc=12kQ) l
Clock
frequency : fck
2006/05/15
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( PACKAGE ’

BITTOM E—FIM INOENT #0.120 MNOTE A

HHHHH}KHHHHHHHH—'

El

PM 1 IMOENT:

E!l] Lo S
view A
DINENGEORE N MLLIWETERS DINERSKIRS N INCHES
STVBOLS My oM WAX Wi NOM WA
A 7% | 249 758 || 053 | oW | 0.0M
A an | — 0.3 || o | — | 401z
Y] — T — — | o | —
b 03 | oA 051 || «m3 | apie | ageen
£ 023 | 035 0.3 || ot | aoio | 8012
D 1770 | 1751 | 1811 || ©g87 | o705 | @Aa |
E 091 | 031 | 10 || 6504 | 0406 | 48 |
£l 730 | 4 780 || o201 | oms | oz@ |
5 — .27 — — [ amn | — |
L D3 | oA 1% || ¢ms | oose | aosa |
¥ — — oo | — | — | oms |
B T — B T — | &
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