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.

DIGITAL CONTROLLED STEREO AUDIO PROCESSOR " |-74-0S -O |

Technology: Bipolar

Features:
@ Single supply operation @ Four independent output controls
@ Four stereo input source selection @ Programmable via serial bus
® Mono input ® Low noise figure
® Treble, bass, volume and balance control @ Very low noise and distortion
: ® Noise free switching
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Circuit description

The integrated circuit U 4260B is a volume, tone  The AC signal setting is obtained by resistor
(bass and treble) and fader (front/rear) processor networks and analog switches combined with
for high quality audio applications in car radio and operational amplifiers.

Hi-Fi systems. Control is accomplished by serial The results are: low noise, low distortion and high
bus microprocessor interface. dynamic range.

Absolute maximum ratings
Reference point pin 3, 256, T,,,, = 25 °C, unless otherwise specified

Supply voltage Pin 1 Vs 18

v
Power dissipation Py, 2 w i
Ambient temperature range Tamb -40...+ 85 °C
Storage temperature range Tetg -565...+1860 ) °C
Junction temperature T 150 °Cc
Maximum thermal resistarnce
. . 3
Junction ambient Riua 65 K/w !
Electrical characteristics Min. Typ. Max. )
Reference point pin 3, 7, = 25 °C,
R =10kQ, R;=600 Q, f=1kHz,
Vg1y=12Vor Vg, =85V,
unless otherwise specified i
Supply . :
Supply voitages ¥ Pin 1 Vi 10 12 16 v
Pin 2 Vs 6 8.5 10 \'
Supply current Pin1,2 Is 20 30 40 mA
Reference voltage Pin7 VRet 3.5 4.3 5 )
Supply voltage rejection ratio
f=300 Hz...10 kHz Pin 1 SVR 80 100 dB
Pin 2 SVR 46 60 dB
Inputs Pin 8...16 ' ’
Input resistance R, 30 45 kQ
Input signal, max.
d=0.3%, Gy=0dB 4 1.5 22 v
Channel separation
f= 1kHz Chsep. _ 90 100 dB
f=10kHz Ch sep. 70 80 dB
DC voltage levet v 3.5 4.3 5 \
Volume controls Pin8...16 :
Control range 3 78 dB ]
Max. gain G 10 dB -~
Max, attenuation 64 68 dB
Step resolution f
Gy=-50...+10dB : 2 3 dB
Attenuation set error . i
G,=-560...+10dB . 2 dB
Tracking error 2 dB
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Min. Typ. Max. ‘
Output attenuators Pin 21...24 T ’ )
Control range 36 38 41 dB
Step resolution : ] 2 - 3 dB
Attenuator set error 2 dB
Tracking error 2 dB
Bass and treble control 2 Pin 4, 5,17...20
Control range : +16 dB
*  Step resolution 2.5 3.5 dB
Audio output Pin21...24
" Output voltage
d=0.3% Vo 15 22 v
Output load resistance R 2- - kQ
Output load capacitance C. 1 ) nE
Output resistance .70 150 Q
DC voltage level Vo 3.6 3.8 4.5 \
Output noise voltage )
G,=0dB, B=22Hz...22 kHz Vo 6 n'
G, =0 dB, A weighted Vio 4 wv
Signal to noise ratio .
G=0dB,B=22HZ.22 kHZ, (S+N)
Vo=1V N 106 dB
Distortion .
f=1kHz,V,=1V,G,=0 d 0.01 0.1 %
Frequency response {(—1 dB) High f T 20 kHz
Low f 30 Hz
Channel separation )
f= 1kHz . Ch sep. 90 100 dB
f=10kHz Ch sep. 70 80 ds
Bus inputs
SDA Pin 26
SEN Pin 27
SCL Pin 28
DIG.GND Pin 256
Input low voltage v; 0.8 \'
Input high voltage v 2 \"
Output voltage
(SDA acknowledge) .
I=1.6 mA V, 0.4 \Y -

The circuit can be supplied either at Vs, or at V, without the use of the internal voltage regulator. The circuit also
operates at a supply voltage V4 lower than 10 V. In this case the rippla rejection of V,is valid, because the voltage
regulator saturates to about 0.8 V.,

2

Bass and treble response see attached diagram. The center frequency and quality of the resonance behaviour can
be choosen by the external circuitry. A standard first order bass response ¢an be realized by a standard feedback
network.
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APPLICATION INFORMATION
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SERIAL BUS INTERFACE - .
S-BUS Interface and I°CBUS compatibility
Data transmission from microprocessor to the In this case the yP can be programmed to generate

U 4260B and viceversa takes place through the the two different transmission systems: the S-BUS
3-wire 8-BUS interface, consisting of the three  using the three lines of the serial bus, and the
lines SDA, SCL, SEN. If SDA and SEN inputs are  I2CBUS using the SCL and SDA lines anly.
short-cicuited together, thenthe U 4260B appears

as a standard I1°’CBUS slave.
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Interface Protocol i T—-?Z}—Q"S—OI
The interface protoco! comprises: of the Byte: "0" means "write”, that is from the
—~ A start condition (S) masterto the slave, while “1”means “read”). The

U 42608 must always acknowledge at the end

— A chip address byte, containing the U 42608 of each transmitted byte.

address and the direction of the transmission on
the BUS (this information is given in the 8th bit — A sequence of data {(N-bytes + acknowledge)

— A stop condition (P)

SCL SCL
SDA SDA] S_BUS
uP Slave
SEN SEN
i
¢
!
i
ScLY12C BUS t
Slave '
SDA !
906362 i
U 46208B Adress
[MsB  firstbyte LSB|  MSB LSB  MSB LS8 :
Talalals TAalnal T A TATl T ' VT gata T
lS|1l0[0|0|110l01R/\/\:1ACK| I ! I:.)A.T.AI | IACK| | . | [).AT;AI | lACK}P—l
ACK = Acknowledge 1 =READ Data Transferred
S =Start 0 =WRITE (N-bytes + Acknowledge)
P =Stop
!
i
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SOFTWARE SPECIFICATION
Chip address {U 4260B address)
1 o o0 o 1 O 0 o

mss LsSB
DATA BYTES
MSB LSB ) Function
0 o B2 B1 8O A2 A1 AO Volume control ;
1 1 0 B1 BO A2 A1 A0 Speaker ATT LR i
1 1 1 B1 BO A2 Al A0 Speaker ATT RR
1 (o] 0] B1 BO A2 A1l AO " Speaker ATT LF
1 0 1 B1 BO A2 A1 A0 Speaker ATT RF
0 1 [0} X X S2 S1 SO Audio switch
o] 1 1 [o] C3 c2 Cc1 co Bass control
0 1 1 1 C3 c2 co Treble control
X =don't care Bx =10 dB steps !
Ax=2 dB steps Cx=2.5 dB steps ) - {
Status after power-on DATA BYTES (detailed description) {
reset Volume [
Volume “68ap MsB LSB | Function
Speaker -38d8B 0O 0 |B2 Bi BO|A2 At AO |Volume 2 dB steps '
Audio switch Mono ) :
Bass +2.5 dB S 9 7.9
Treble +2.5dB o 1 0 _a )
o] 1 1 -6
1 0 o -8
1 o) 1 Not allowed
1 1 o Not allowed
1 1 1 Not allowed
[¢] (o] B2 B1 BO [ A2 A1 AQ | Volume 10 dB steps
(o} 0 0 +10
0 (¢ 1 0
0 1 o -10
0] 1 1 —20
1 0 o] -30 .
1 0 1 —40 i
1 1 0 —-50 i
1 1 1 —-60 !
For example if you want setting the volume at —32 dB the 8 bit string § -

is: 00100001
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SPEAKER ATTENUATORS : e e . .
MsB LSB| Function
1 0 0 B1 BO | A2 A1 AO | SpeakerlF
1 0 1 BT BO | A2 A1 AO | SpeakerRF
1 1 0 B1 BO | A2 A1 AO | SpeakerlLR
1 1 1 Bt BO [ A2 A1 AO | Speaker RR
o 0 0 0
(o] (o} 1 -2
0 1 0o {-4
0 1 1 -6
1 ] 0o -8
1 [o) 1 Not allowed
1 1 0 | Not allowed
1 1 1 Not allowed
0 0 .0
o] 1 -10
1 [o] . —20
1 1 -30

For example attenuation of 24 dB on speaker RF is given by:
1 011 0 0 1 O :

Audio input switches

MSB LSB | Function
(o] 1 0 X X 82 S1 S0 | Audio Switch

X X 0 0 o Stereo 1
X X o 0 1 Stereo 2
X X O 1 0 Stereo 3 ’
X X o 1 1 Sterea 4
X X 1 (o) o] Mono
X X 1 o] 1 Not allowed
X X 1 1 o] Not aillowed
X X 1 1 1 Not allowed

X=don't care
For example to set the stereo 2 channel the 8 bit string may be:
01 0 0 0 0 0 1
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Bass and treble—Contro! range of 15 dB (boost and cut) steps of 2.5 dB o
MSB LSB | Function
(] 1 1 ] C3 C2 C1 CO |Bass
(] 1 1 1 C3 C2 C1 CO |Treble
(o] 0] (o] 0 |-15
o] 0 o] 1 -15
4] o] 1 0 [-1256
(o] (o] 1 1 -10
(] 1 [o] 0 |-756
(o] 1 [o] 1 -5
0 1 1 0 }|-28
o] 1 1 1 -0
1 1 1 1 +0
1 1 1 0 }+25
1 1 (o] 1 +56
1 1 o] 0 |+75 :
1 0 1 1 +10 E
1 (V] 1 Q {+125 f
1 (o] o] 1 +15 1
1 0O 0 o0 |+15 f
C3 = Sign
For example Bass at —12.5 dB is obtained by the following 8 bit string:
01 1 o0 0 t o
i
205

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



YYE D ::iaaéhbqa"Uuiuéi#uswaaALag
U4260B

' TELEFUNKEN ELECTRONIC
Dimensions in mm » ' : _ T"‘7:4}”05'—01 .

: i 1544
374 max 1504 m
" 371 max - 139 =
l 13.7
e e e e et 4.7max J
| H G H G HGHHGHTH T H T s | WO
35 gagmex
e
058 i H
184 048 754)~— Gk B2enn
. el | @
28 27 28 25 24 23 22 21 20 19 18 17 186 15
7 [ 2 2K oe Mo il
trecioacal dramingy
St Casa
f - se
TF LV Ly OO0 LY O3 03 LY 03 L3 L% L% L &3 face
1 2 3 4 5 L] 7 8 9 10 1n 12 13 14

DIP 28

206

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



