SIEMENS

Audioprocessor TDA 4390-2X

1 Overview
1.1 Features

Stereo Sound Processing

» Four stereo AF inputs
+ Input/Output interface for external equalizer
+ Max. gain switchable between 0 dB and 6 dB P-DS0-28-3
+ Bass and treble control ———‘—‘—J
« Four independent attenuators for volume balance

and fader control

Control Part

« [2C Bus interface compatible for standard and fast mode
+ Control of sound processing

Type TOrdeTng Code mckage
TDA 4390-2X Q67000-A5183 JP_—Dso-ze-s

1.2 Application

The TDA 4390-2X is a single-chip audio sound system. The circuit can be partitioned
into two functional blocks: stereo sound processing and control part.
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SIEMENS TDA 4390-2X

1.3 Pin Configuration
(top view)
P-DSO-28-3

i |o [T 28
2 127
30 [T 26
4 1325
5 [ 1124
6 1 23
7 22
8 7] 21
9 120
10 1119
11 0 1118
12 1117
13 116

‘ 14 1115

: UEP0B378 ;

\

Figure 1
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TDA 4390-2X

14 Pin Definitions and Functions

Pin No. | Function -

1 AF input 1 left -
2 AF input 2 left -
3 AF input 3 left -
4 i AF input 3 left -

5  AF output switch left

6 | AF input tone contro! volume left

7 Reset (all functions in power ON status) -
8 1°C Bus SCL -
9 1°C Bus SDA -

10 . Supply voltage

11 Corner frequency treble left o
12 Corner frequency treble right -
13 AF output right front -
14 AF output right rear -
15 AF output left rear

16 'AF output left front - -
17 Corner frequency bass right output o
18 Corner frequency bass right input o
19 Corner frequency bass left output o
20 Corner frequency bass left input

21 |Ground - o
22 \ Bching AF operating point

23 | AF input tone controlmnxght““ﬁ
24 AF output switch right o
25 -~ |AF input 4 right o
26 AF input 3 right

27 k:A‘A*F inpuf 2 right :
28 AF input 1 right
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TDA 4390-2X

1.4.1 Pin Description

10 4A

PIN 22
UES08379

Figure 2
AF Inputs PIN 1/2/3/4/6/23/25/26/27/28

0 5/24
TmA

UES08380

Figure 3
AF Outputs PIN 5/24
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TDA 4390-2X

100 A

et | 7N
]

UES08381

Figure 4
Reset PIN 7, 12C Bus SCL PIN 8

J %mow\ émouA
w{ -

=

‘(I UES08382
Figure 5

1*C Bus SDAPIN9
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15.6 k(1 12.4k0 9.2k 8.4k  6.2k0 47k 18 k0

1/12

20 pA

UES08383

Figure 6
Corner Frequency Treble PIN 11/12

A
© 13/14/15/16

UES08384

Figure 7
AF Outputs PIN 13/14/15/16
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|
L

N max. 1mA
o—] / o
/s

18/20 17/19 UES08385

Figure 8
Corner Frequency Bass PIN 17/18/19/20

PIN 10

22

10k

UES08386

Figure 9
AF Operating Point PIN 22
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SIEMENS

Functional Block Diagram

1.5
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Block Diagram
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SIEMENS TDA 4390-2X

2

Circuit Description

21 Signal Processing

1. The selection of the AF inputs happens in the input switch. There are four stereo

inputs available. An input level switch circuitry behind the input switch realizes the
adaption of different signal source levels. A gain of 0 dB or 6 dB is possible. After this
section a stereo output/input is placed for connecting external circuits like an
equalizer.

. In the following signalpath there is tone control, consisting of bass and treble control.

Bass control offers a control range of + 18 dB to — 12 dB with a stepwidth of 2 dB.
Frequency characteristic, 1st order or 2nd order (resonance type) is fixed by external
components. Treble control offers a control range of £ 12 dB with a stepwidth of 2 dB.
The treble control corner frequency is fixed by an external capacitor. Last stage in
signalpath is volume control which can be adjusted independent for left, right, rear and
front. 57 steps with an increment of 1.25 dB give a setting range of 70 dB, the 57th
step activates muting.

2.2 Controlpart

All functions are controlled via an I2C Bus interface. All data is stored into a latch circuit.
The telegram structure is built as follows:

Startcondition — chipaddress — any number of databytes — stopcondition.
For the databytes the following conditions must be fulfilled:

Before transmitting a databyte a subaddress byte must first be placed in the data
telegram.
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2.21 Chipaddress
MSB LSB

1 0 0 0 0 0 1 0

22,2 Subaddress Bytes

MSB LSB
Volume front left X X I X X X 0 0 0
Volume front right X X X X X 0] 0 1
Volume rear left X X X X X 0 1 0
Volume rear right x X x X X 0 1 1
Bass/treble X X X X X 1 0 1
Switchbyte \ X ‘ X X X | X 1 1 1

2.2.3 Controlbytes
a) Volume left, right, front, rear

MSB LSB
Max. volume X X 1 1 1 1 1 1
Max-1 X X 1 1 1 1 1 0
Max-16 X X 1 1 0 0 0] 0
Max-55 X X 0 0 1 0 0 0
MUTE X X 0 0 0 1 1 1
MUTE X | X 0 0 0 0 0 0
MUTE x | x|o oo x| x| x|
Power ON 0 0 0 0 | 0 0 0 1
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b) Treble/Bass

MSB LSB
Linear 1 lololol1]o] o] 1
Max. treble, lin. bass 0 0 | 1 0 1 0 0 1
Max. treble, lin. bass 0 0 | 0 x 1 0 0 1
Min. treble, lin. bass 1 1 1 0 1 o | o0 1
Min. treble, lin. bass 1 1 1 X 1 0 0 x 1
Lin. treble,max.bass | 1 | 0 | 0 | 0 ] 0o | 0 | 0 o0
Lin. treble, min. bass 1 0 0 0 1 1 1 1
Max. treble, max. bass | 0 0 0 X 0 0 0 0
Min. treble, min. bass 1 1 1 X 1 1 1 1
Power ON ho‘wo‘o o‘wo‘olol1‘

MSB LSB MSB LSB

treble treble bass bass
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TDA 4380-2X

¢) Switchbyte

MSB LSB
WUTE INt | IN2 | IN3 | IN4 | Gain x
MUTE=0 MUTE OFF; power ON

MUTE=1 MUTE ON

IN1 =0 Input1 OFF; power ON

INT =1 Input1t ON

IN2=0 Inputt OFF; power ON

IN2 =1 Input1 ON

IN3=0 Input1 OFF; power ON

IN3 =1 input1 ON

IN4 =0 Input1 OFF; power ON

IN4 =1 Input1 ON

Gain=0 Gain 0 dB; power ON

Gain = 1 Gain 6 dB

If no signal is activated, this is interpreted as muting.
There is no mutual lockout of the inputs for multiple selections.
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3 Electrical Characteristics
3.1 Absolute Maximum Ratings
T,=-40°Cto85°C
Parameter Symbol Limit Values Unit | Remarks
min max.
Supply voltage Vi 0 14 ! \
Max. DC voltage | 0 Fio '
Max. DC voltage v, 0 Vio Vv
Max. DC voltage Vs 0 Vi \'
Max. DC voltage Vs 0 o \
Max. DC voltage Ve 0 Vi v
Max. DC voltage £ 0 Flo \
Max. DC voltage | g 0 6 Vv
Wx. DC voltage Vg 0 Vi Vv
Max. DC voltage Vis 0 Fio \
Max. DC voltage Vis 0 Vi Vv
Max. DC voltage Voo 0 Vio v
Max. DC voltage Vs 0 Vio Vv
Max. DC voltage Vo 0 Vi \
Max. DC voltage Vs 0 Vo Vv
Max. DC voltage Fag 0 Vie \Y
Max. DC voltage ‘ Vs; 0 Vi Vv
Max. DC voltage ? Vg 0 Fio \
Max. DC current i 1s 0 2 mA
Max. DC current 1y 0 2 mA
Max. DC current L 0 2 mA
Max. DC current ' 0 2 mA
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31 Absolute Maximum Ratings (cont'd)

Ty=—40°Cto85°C

Parameter Symbol Limit Values Unit | Remarks
min. max.

Max. DC current Iis 0 2 mA

Max. DC current L 0 2 mA

Max. DC current I 0 2 mA

Max. DC current Lo 0 2 mA

Max. DC current Ly 0 2 mA

Junction temperature T, 150 °C

Storage temperature Ty —-40 125 °C

Thermal resistance Rinsa 76 K/w

Note: Maximum ratings are absolute ratings, exceeding only one of these values may
cause irreversible damage to the integrated circuit.

3.2 Operating Range

Parameter Symbol Limit Values Unit
 min. max.

Supply voltage Vs 7.5 13.2 \Y

Ambient temperature range Ta —40 85 °C

Input frequency range fi 0.01 20 kHz

Note: In the operating range the functions given in the circuit description are fulfilled.
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3.3 AC/DC Characteristics
Vs=10V, Th=—-40°Cto85°C

Parameter Symbol Limit Values |Unit |Test Condition ‘Test
min. |typ.  max. | Circuit

AF reference level 0 dB = 150 mV, f = 1 kHz, if not stated otherwise.

I2C Bus preset: Start — 82 — 00, 3F — 01, 3F — 02, 3F - 03, 3F — 05. 89 - 07, 40 — Stop

Chipaddr. — Vol 63 - Vol 63 — Vol 63 — Vol 63 — tone lin — IN1

The basic setting for each pointin the specification is always preset; only settings which are deviate
from this, are given in the test conditions. Details in italics only provide expianation of the
hexadecimal code and which switch bits on the setbytes are stated.

Current I 39 ’ 55 “ mA \ “ 1
consumption |
A. Signal Section
Gain" o -1 10 |1 |dB 1
Gain" Viezs -1 |0 1 dB 1
Gain® Foq 5 6 7 dB 07, 44; gain = 6 dB |1
in’ v, 44; gain =
(jaln ' 2428 5 6 7 dB 07, 44; gain =6 dB 1
Max. gain Vise -2 o 2 dB 1
Max. gain Flies -2 0 2 dB 1
Max. gain a3 -2 |0 2 dB 1
Max. gain V@423 -2 (0 |2 |aB 1
Min. gain Fiss -70 |-60 |dB 00, 08-02, 08; VoI 8 1
Min. gain Vies -70 |-60 |dB 00, 08-02, 08; Vo/ 8 1
Min. gain Fia.03 -70 |-60 dB 01, 08-03, 08: Vo/ 8 1
Min. gain Fiaos —-70 -60 |dB 01, 08-03, 08; Vo/ 8
Tracking error AV i34 ‘ [+3 |dB 01,3Fto 01,24 1
! 03. 3F to 03, 24: Vol 63-36
Tracking error [ AF 516 +3 |dB 00, 3F to 00. 24 1
02, 3F to 02, 24; Vol 63-36
Tracking error AVia16 +3 |dB 00, 3F to 00, 24 1
01, 3F to 01, 24; Vol 63-36
Tracking error AFa4s +3 IdB 02, 3F to 02, 24 [}
| 03, 3F to 03, 24; Vol 63-36

' Same values apply for feedinginon pins 2 ... 4, and 25 ... 27.
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3.3 AC/DC Characteristics (cont'd)
V=10V, Ty =~40°C t0 85 °C

Parameter Symbol Limit Values |Unit |Test Condition Test
min. |typ. | max. Circuit
Step width Vol,, AF5 0 1.25 |25 |dB 01. X-01, (X 1) 1
Vol X-Vol (Xt 1)
Step width Vol,, AV, 0 125 |25 |dB 03, X-03, (Xt 1) 1
Vol X-Vol (Xt 1)
Step width Vol 5 Al 0 125 |25 |dB 02, X-02, (Xt 1) 1
Vol X-Vol (X + 1)
Step width Vol ; AFg 0 1.25 |25 |dB 02. X-02, (Xt 1) 1
Vol X-Vol (X+ 1)
Bass boost Vise 15 18 dB 05, 80; f{ =40 Hz 1
: bass max, treble lin
Bass boost | Fios 15 |18 dB 05, 80; f = 40 Hz 1
i bass max, treble lin
Bass boost Fis03 115 18 dB 05. 80; f; = 40 Hz 1
| | bass max. treble lin
Bass boost | Frazs 115 |18 dB 05. 80; f, = 40 Hz 1
i ' bass max, treble lin
Bass boost Viss . -12 dB 05. 8F; f, =40 Hz 1
| bass min, treble lin
Bass boost Vs —12 dB |05, 8F;f = 40 Hz 1
: bass min, treble lin
Bass boost V323 -12 dB 05. 8F; f, =40 Hz 1
bass min, treble lin
Bass boost Vis23 -12 dB 05.8F;f =40 Hz 1
‘ bass min, treble lin
Step width bass | Al 1 2 |3 |dB |05 8X-058(X+1) 1
bass X-bass (Xt 1)
Step width bass | AF,, 1 2 3 dB 05, 8X-05.8 (X + 1) 1
bass X-bass (Xt 1)
Step width bass AlFs 1 2 3 dB 05, 8X-05,8 (X £ 1) 1
bass X-bass (Xt 1)
Step width bass AFg 1 2 3 dB 05, 8X-05,8 (X + 1) 1
bass X-bass (Xt 1)
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33 AC/DC Characteristics (cont'd)
V=10V, Ty=—40°C1085°C

Parameter Symbol Limit Values |Unit |Test Condition Test
min. |typ. |max. Circuit
Treble boost Viss 9 12 dB 05, 09; /= 15 kHz 1
treble max, bass lin |
Treble boost Viss 9 12 dB 05, 09; /=15 kHz B
treble max, bass lin
Treble boost Via23 9 12 dB 05, 09; /= 15 kHz 1
I treble max, bass lin
Treble boost Vo2 9 l12 | dB |05 09 f=15kHz 1
treble max, bass lin
Treble boost Vise 9 12 dB 05, F9; f =15kHz 1
treble min, bass lin
Treble boost Fiss —-12 dB 05, F9; f, = 15kHz 1
\ \ treble min, bass lin
Treble boost Fles -12 dB 05, F9; f; = 15 kHz 1
treble min, bass lin
Treble boost Visoa -12 dB 05, F9; f, = 15 kHz 1
treble min, bass lin
Treble boost Vieas -12 |dB  05,F9;f=15kHz 1
treble min, bass lin
Step width treble | AV, 1 2 3 dB 05, X9-05, (X+1)9 1
treble X-treble (Xt 1)
Step width treble  |AV,, 1 2 3 dB 05, X9-05, (X+1)9 1
treble X-treble (X £ 1)
Step width treble | AFg 1.2 3 dB 05, X9-05, (X £ 1) 9 1
treble X-treble (X + 1)
Step width treble  'AF 1 2 3 dB 05, X9-05, (X+1)9 1
| treble X-treble (X £ 1)
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3.3 AC/DC Characteristics (cont'd)
Vs=10V, T, =— 40 °C 10 85 °C

Parameter Symbol Limit Values |Unit |Test Condition Test
min. [typ. | max. Circuit

Tone linearity Al +3 |dB 05,89; f=40Hz ... 15kHz | 1
treble, bass lin

Tone linearity AF 4 ‘3 |dB 05,89;/ =40Hz ... 15kHz| 1

\ treble, bass lin \

Tone linearity Als +3 |dB 05, 89; /=40 Hz ... 15kHz|1
treble, bass lin

Tone linearity AV 3 'dB 05,89;f=40Hz ... 16 kHz| 1
treble, bass lin

Channel separation| AF4.45 60 dB Vs or Fpy = 300 mVrms 1

Channel separation} AVys 44 60 dB I’ or F,3 = 300 mVrms 1

Crosstalk of the Qo unwantos: | 80 dB Flwamed = 0 1

SWitCh” output wanted | Vu unwanted = 300 mVrmS

Attenuation MUTE?| a, 5 “so dB 01, 00-03, 00; 1

| ¥, =300 mVrms; Vo/ 0

Attenuation MUTE? | &, 5 80 ! dB 07, CO; V, = 300 mVrms 1
MUTE active

Attenuation MUTE2 | a, 5 80 dB 07, 00; F, = 300 mVrms 1

‘ not select

Attenuation MUTE® | asg.04 80 dB 00, 00 to 03, 00; 1
V54 = 300 mVrms; Vol 0

Attenuation MUTE® | a,g.54 80 dB 07, 00; Vg = 300 mVrms 1
MUTE active

Attenuation MUTE?® | .04 80 dB 07,00; Ve =300 mVrms |1

‘ | not select

' Same values apply for feeding inon pins 1 ... 4 or 25 ... 28. and measurement on pins 5 or 24.
» Analogous values apply for feeding in on pins 2, 3, 4.
» Same values apply for feeding in on pins 25, 26, 27.
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33 AC/DC Characteristics (cont'd)
V=10V, T,=-40°Ct085°C
Parameter Symbol Limit Values Mt Test Condition Test
min. [typ. |max. Circuit
Max. input voltage™ 1.5 [ Vrms | kis.16 <1 %; 1
| | Ris. e = 2.2 kQ
Max. input voltage" | ¥, 0.75 ‘ Vrms “/;‘5 6<1%: 07. 44 1
‘ ) | Rus 15=22 kQ
Max. input voltage® ‘ 1.5 Vrms |/c,3 w<1%; 1
Riys1a=2.2kQ
Max. input voltage” 0.75 Vrms 1&g .4€1%: 07,44 1
Rus, 14 = 22 kQ
Max. input voltage . I 250 Vrms | ks 5 <1 %: 05, XX 1
| any sound
Max. input voltage 250 Vrms | kg4 < 1 %; 05. XX 1
| any sound |
Manx. output voltage 2.0 'Vrms kia<1% r
Max. output voltage| F", 2.0 [Vrms k<1 % 1
Max. output voltage ¥ 20 | ‘Vrms | kis<1% 1
Max. output volta% | 2.0 Vrms |k, <1 % 1
Distortion® 0.01 |01 |% T =150 mVrms 1
Distortion* 0.01 |01 |% I = 150 mVrms 1
Distortion® |k 16.01 01 % Fos = 150 mVrms 1
Distortion® | ‘ 0.01 |0.1 i % Fog = 1EEVrms 71 B
Distartion® 0.01 |01 |% I, =150 mVrms 1
Distortion® 0.01 |01 |% I, = 150 mVrms 1
Distortion® 0.01 101 |% g = 150 mVrms 1
L \ | |01, 2F: Vol 47 ‘
Distortion* '0.01 |01 |% | Fp =150 mVrms E
\ ; 03, 2F; Vol 47
Distortion® ks 0.01 (01 |% I, = 150 mVrms 1
‘ 02, 2F; Vol 47
Distortion® ks 001 |01 |% |, =150 mVrms 1
00, 2F: Vol 47
L il LA

' Same values apply f(ﬁedmg inon pins 2, 3, 4.
* Same values apply for feeding in on pins 25, 26, 27.
» Same values apply for feedinginonpns 2...40r 25 ... 27.
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3.3 AC/DC Characteristics (cont'd)
Ve=10V, T, =—40°C 1085 °C

Parameter Symbol Limit Values |Unit | Test Condition Test
min. typ. | max. Circuit
Distortion™ ki3 0.05 105 |% },5 = 150 mVrms 1
‘ 05, XX; any sound
Distortion™ Kig 0.05 05 (% Vo = 150 mVrms 1
. 05, XX; any sound
Distortion" ks 0.05 |05 |% ', = 150 mVrms 1
05, XX; any sound
Distortion’ ks 0.05 |05 |% I, = 150 mVrms 1
-05, XX; any sound
Signal/noise ratio” | as 80 |95 B Fiumszoreaomn 1
“Je=0.3Vmms ;
Signal/noise ratio” |dasyis 80 (95 dB Farms 20 Hz-20 Kz 1
V,e = 0.3 Vrms
Signal/noise ratio” | aguys 80 (95 dB8 F \ems 20 Hz-20 kb i
), =03 Vrms
Signal/noise ratio” | ag.ne 80 95 ;dB } Nems 20 Hz-20 kHz 1
F, =03 Vrms
Signal/noise ratio"” | asyis 60 |80 dB F s 20 Hz 20 kHiz 1
I = 0.3 Vrms
01, 27; Vol 39
Signal/noise ratio" | dgnis 60 80 dB F'Nems 20 H2-20 kHz 1
Ve =0.3Vrms
03, 27; Vol 39
Signal/noise ratio” | agys 60 80 dB b Nems 20 Hz-20 kHz 1
I, =0.3Vrms; 02, 27
Signal/noise ratio’ | asyis 60 {80 dB F Nems 20 Hz-20 kHz 1
},=0.3Vrms
00, 27; Vol 39

» Same values apply for feeding nonpins 2 ... 4 or 25 ... 27.
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3.3 AC/DC Characteristics (cont'd)
Vs=10V, T,=—40°C1085°C

Parameter Symbol Limit Values |Unit |Test Condition Test
min. |typ. |max. Circuit

Noise voltage Vs 2 10 | UVIMS | Viyme 20 Hz-20 kiz 1
01, 00-03, 00; Vol 0

Noise voltage Vaia 2 10 1 UVIMS | Fuims 20 Hz-20 ke B
00, 00-03, 00; Vo/ 0

Noise voitage Vs 2 10 | RVIMS | Flims 20 Hz-20 kHz 1
00, 00-02, 00; Vol 0

Noise voltage Vs 2 10 (1 VIMS | Viims 20 Hz-20 kHz 1
01, 00-02, 00; Voi 0

DC jump A 1 bit AV, +10 mv 01, X-01, (Xt 1) 1
Vol X-Vol (X £ 1)

DG jump A 1 bit AV, 10 |mV 03, X-03, (X £ 1) 1
Vol X-Vol (X£ 1)

DCjumpA1bit | AV ‘ £10 [mV |02, X-02, (X 1) 1
Vol X-Vol (X £ 1)

DCjump A1bit |AV £10 [mV |00, X-00, (X 1) 1
Vol X-Vol (X% 1)

DC jump A 1 bit AV +10 1mV 05, X-05, (X + 1) 1
tone X-tone (X 1)

DCjumpA1bit |AV,, +10 |mV |05, X-05, (X + 1) 1
tone X-tone (X+ 1)

DC jump A 1 bit AV +10 [mV 05, X-05, (X £ 1) 1
tone X-tone (X+ 1)

DC jump A 1 bit AV +10 'mV 05, X-05, (X £ 1) 1
tone X-tone (Xt 1)

PSRR Apsrriz 70 dB Vindesrea = 1 VImMs 1
funcesiea = 100 Hz ... 20 kHz

PSRR Apsrats 70 dB input termination with 220 Q| 1

PSRR Apsaris 70 dB measurement rms 1
according CCIR 651

PSRR Apsrrie 70 dB 1
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33 AC/DC Characteristics (cont'd)
Ve=10V, T, =—40°C to 85°C

Parameter Symbol Limit Values |Unit |Test Condition Test
min. | typ. lmax. Circuit

Design Hints

Input resistance R, 2 |27 kQ

Input resistance R, 22 |27 kQ

Input resistance R4 2 |27 kQ

Input resistance R, 22 27 kQ

Input resistance Re 24 |30 kQ

Input resistance Ry, 24 |30 kQ

Input resistance Ry 22 27 kQ

Input resistance R 22 27 kQ

Input resistance R, 22 |27 kQ

Input resistance Rag 22 |27 kQ

Output resistance | Rg 200 |Q

Output resistance | R, 200 |Q

Output resistance | Ry, 200 |Q

Output resistance |Ris 200 |Q

Output resistance | R, 200 |Q

Output resistance | Ry, 200 |Q

V=85V

Max. input voltage | ¥, 180 mvVrms | ks 16 < 5 %; 05, XX 1
any sound

Max. input voltage | F 180 mVrms |k 14 < 5 %; 05, XX 1
any sound

Bass boost Viss 10 |12 dB 05,83; f =40 Hz 1
bass step 6, treble lin

Bass boost Viss 10 |12 dB 05,83;f =40 Hz 1
bass step 6, treble lin

Bass boost Viaos 10 12 dB 05,83; f =40 Hz 1
bass step 6, treble lin

Bass boost Viazs 10 12 dB 05,83; /=40 Hz 1
bass step 6, treble lin
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3.3 AC/DC Characteristics (cont'd)
V=10V, T,=—40°Cto85°C
Parameter Symbol Limit Values |Unit |Test Condition Test

min. |typ. |max. Circuit
Vs=12V
Max. input voltage | ¥ (300 mvrms | k5 15 < 1 %; 05, XX ’ 1

any sound
Max. input voltage | ¥ 300 mVrms! ki3 14 < 1 %; 05, XX 1
any sound

B. IC Bus (SCL, SDA edges)
Rise time ] ta 300 I ns ] :
Fall time |1 300 |ns -
Shift Register Clock Pulse SCL
Frequency |fe O | 400 kWz | [
H-pulse width [ trign 0.6 us
L-pulse width tow 1.3 us
Start
Set-up time \tsum 106 | ] :E :
Hold time ’ tvpsTa ' 0.6 { us ! .
Stop
Set-up time tsusto 0.6 .‘ us :
Bus free time taur 1.3 | ‘J us -
Data Transfer
Set-up time supAT 100 | |ws
Hold time LrpoaT 0 09 lus |
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33 AC/DC Characteristics (cont'd)
Vo=10V, Ty =—40°C 10 85 °C

Parameter Symbol Limit Values |Unit |Test Condition Test
Circuit

min. | typ. | max.

Inputs SCL, SDA

Input voltage Van 3 55 |V
Voo 1.5 1V
Hysteresis Vavs 0.2 [ \
Spike suppression | tgp 50 ns
Input current Ian 50 |uA
Voo 100 |pA

Output SDA (open collector)

Output voltage Vo 5.4 \ R =25kQ
Vo 0.4 |V Iy =3 mA

Reset inactive V. 1.5 |V

Reset active Vu 3 55 |V

Note: The listed characteristics are ensured over the operating range of the integrated
circuit. Typical characteristics specify mean values expected over the production
spread. If not otherwise specified, typical characteristics apply at T, = 25°C and
the given supply voltage.
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34 AC/DC Characteristics
Fs=10V, T,=25°C
Parameter Symbol Limit Values |Unit |Test Condition

Test
Circuit

min. ‘ typ. I max.

AF reference level 0 dB = 150 mV, £ = 1 kHz, if not stated otherwise.

I2C Bus preset: Start — 82 — 00, 3F - 01, 3F — 02, 3F - 03, 3F - 05, 89 - 07, 40 — Stop

Chipaddr. — Vol 63 — Vol 63 — Vol 63 — Vol 63 — tone lin — IN1

The basic setting for each point in the specification is always preset; only settings which are deviate
from this, are given in the test conditions. Betails in jtalics only provide explanation of the
hexadecimal code and which switch bits on the setbytes are stated.

Current | g © o Jse |50 |ma | T
consumption | L | ‘
A. Signal Section
Gain® Ve, -4 o [1 |dB I
Gain” Vpazs -1 o |1 |aB Ik
Gain" Vi 5 |6 |7 [dB |07 44;gain=6dB 1
Gain" Foeos 5 |6 |7 |dB [07,44;0ain-6dB 1
Max. gain Viss -2 [0 |2 |dB '
Max. gain Vies -2 |0 2 dB |
Max. gain Visa -2 |0 2 dB 1
Max. gain Fiaoa -2 jo |2 |dB I
Min. gain Viss -70 |—-65 (dB 00, 08-02,0; 8 Vo/ 8 1
Min. gain Fies -70 |—-65 |dB 00, 08-02, 0; 8 VoI 8 1
Min. gain Visas -70 —65 |dB  |01,08-03,0;8 Vol 8 1
Min. gain Vians -70 |-65 |dB |01, 08-03, 08; VoI 8 1
Tracking error AViz1e +2 |dB 01,3Fto 01, 24 1

03, 3F to 03, 24; Vol 63-36
Tracking error AVis16 +2 |dB 00, 3F to 00, 24 1

02, 3F to 02, 24; Vol 63-36
Tracking error AVz46 t2 |dB 00, 3F to 00, 24 1

B 01, 3F to 01, 24; Vo! 63-36

Tracking error AVisss 1+ 2 |dB 02, 3F to 02, 24 1

03, 3F to 03, 24; Vol 63-36

» Same values apply for feedinginon pins 2 ... 4, and 25 ... 27.
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3.4 AC/DC Characteristics (cont'd)
Ve=10V, T, =25°C

Parameter Symbol Limit Values |Unit |Test Condition Test
min. |typ. |max. Circuit

Step width Vol 5 AV, 0 125 |25 |dB 01, X-01, (X £ 1) 1
Vol X-Vol (Xt 1)

Step width Vol,, AV, 0 125 |25 |dB 03, X-03, (X £ 1) 1
Vol X-Vol (X £ 1)

Step width Vol AV 5 0 125 |25 |dB 02, X-02, (X x 1) 1
Vol X-Vol (X+ 1)

Step width Vol AV 0 125 |25 |dB 00, X-00, (X £ 1) 1
Vol X-Vol (X £ 1)

Bass boost Viss 16 |18 dB 05, 80; f = 40 Hz 1
bass max, treble lin

Bass boost Vies 16 18 dB 05, 80; f = 40 Hz 1
bass max, treble lin

Bass boost Flazs 16 18 dB 05, 80; f = 40 Hz 1
bass max, treble lin

Bass boost V423 16 18 dB 05, 80; f = 40 Hz 1
bass max, treble lin

Bass boost Viss -12 dB 05, 8F; fi=40Hz 1
bass min, treble lin

Bass boost Vies -12 dB 05, 8F; f = 40 Hz 1
bass min, treble lin

Bass boost Vi -12 dB 05, 8F; f =40 Hz 1
bass min, treble lin

Bass boost Viszs -12 dB 05, 8F; f = 40 Hz 1
bass min, treble lin

Step width bass Al 1 2 3 dB 05, 8X-05,8 (X £ 1) 1
bass X-bass (Xt 1)

Step width bass AV, 1 2 3 dB 05, 8X-05,8 (Xt 1) 1
bass X-bass (Xt 1)

Step width bass AV 1 2 3 dB 05, 8X-05,8 (Xt 1) 1
bass X-bass (X 1)

Step width bass AV 1 2 3 dB 05, 8X-05,8 (Xt 1) 1
bass X-bass (X* 1)
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34 AC/DC Characteristics (cont'd)
Ve=10V, Tho=25°C
Parameter Symbol Limit Values |Unit |Test Condition Test
min, [typ. |max. Circuit
Treble boost Viss 10 |12 dB 05, 09; /= 15 kHz 1
treble max, bass lin
Treble boost Fios 10 12 dB 05, 09; f,= 15 kHz 1
treble max, bass lin
Treble boost Fiaos 10 |12 daB 05,09; /= 15 kHz 1
treble max, bass lin
Treble boost Vizs 10 (12 | dB 05, 09; f = 15 kHz 1
treble max, bass lin
Treble boost Fise 10 |12 dB 05, F9; /= 15 kHz 1
B treble min, bass lin
Treble boost | ¥ise ~-12 dB |05, F9; f = 15 kHz 1
| | ‘ treble min, bass lin
Treble boost Fiss -12 dB 05, F9; f/= 15 kHz 1
F ‘ | treble min, bass lin
Treble boost Flaes -12 ldB |05, F9; f = 15 kHz 1
‘ treble min, bass lin
Treble boost Vieos —12 | dB |05, F9;f = 15kHz 1
treble min, bass lin
Step width treble | AV, ‘ 1 2 3 dB 05, X9-05, (X£1)9 1
| treble X-treble (X £ 1)
Step width treble | A, h 2 |3 |dB |05,X9-05(X:1)9 1
‘ treble X-treble (X + 1)
Step width treble | AV 5 1 2 f 3 dB 05, X9-05, (X+1)9 1
! treble X-treble (X + 1)
Step width treble Al 1 2 3 dB 05, X8-05, (X+1)9 1
‘ | ] treble X-treble (X + 1)
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34 AC/DC Characteristics (cont'd)
Vs=10V, Ty =25°C

Parameter Symbol Limit Values |Unit |Test Condition Test
min. |typ. Kmax. Circuit

Tone linearity AV +2 |(dB 05, 89; fi=40Hz ... 15kHz|1
treble, bass lin

Tone linearity AF, +2 |dB 05, 89; f=40Hz ... 15 kHz |1
treble, bass lin

Tone linearity AV.s +2 |(dB 05,89;f=40Hz ... 15kHz |1
treble, bass lin

Tone linearity Al . +2 |dB 05,89;f=40Hz ... 15kHz|1
treble, bass lin

Channel separation| A}, 5 60 dB Ve or Vo = 300 mVrms 1

Channel separation| A}F,;.46 60 dB Vs or Vs = 300 mVrms 1

Crosstalk of the Gioput urwantea: | 80 dB V, wantes = 0 1

switch" ‘ output wanted Vn unwanted = 300 mVrms

Attenuation MUTE? a5 80 dB 01, 00-03, 00; 1

‘ : V, = 300 mVrms; Vol 0

Attenuation MUTE? | g, 5 80 dB 07, CO; J, = 300 mVrms 1
MUTE active

Attenuation MUTE? | q, 5 80 dB 07,00; }, =300 mVrms 1
not select :

Attenuation MUTE?® | @554 80 |dB 00, 00 to 03, 00; K
Vg = 300 mVrms; Vol 0

Attenuation MUTE> | a,5.54 80 dB 07, CO; Vg =300 mVrms |1
MUTE active

Attenuation MUTE> | a,g 5, 80 dB .07, 00; Vg = 300 mVrms 1

J \ | ' not select ‘

" Same values apply for feeding in on pins 1 ... 4 or 25 ... 28, and measurement on pins 5 or 24.
2 Analogous values apply for feeding in on pins 2. 3, 4.
s Same values apply for feeding in on pins 25, 26. 27.
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34 AC/DC Characteristics (cont'd)
Vs=10V, T,=25°C

Parameter Symbol Limit Values |Unit |Test Condition Test
min. typ. |max. Circuit
Max. input voltage™ | ¥, 2 Vrms (k5 5<1 %; 1
Riss,16=2.2kQ
Max. input voltage” | 1 Vrms | ks 6<1 %: 07, 44 1
Riy516=22kQ
Max. input voltage? | V4 2 Vrms ki1 <1 %; 1
Rius 10 = 2.2 KO
Max. input voltage? | ¥ 1 Vims kg 1,<1%; 07,44 1
RL13. 14=22kQ
Max. input voltage | Vs 280 Vrms ks 5 <1 %; 05, XX 1
any sound
Max. input voltage | Vs 280 Vims ki3 12 < 1 %; 05, XX 1
any sound
Max. output voltage| Vs 2.2 Vrms |kyu<1% 1
Max. output voltage| V., 2.2 virms |ka<1% 1
Max. output voltage| V5 2.2 Vims |ks<1% 1
Max. output voltage| V¢ 2.2 Vims |kig<1% 1
Distortion® ks 0.01 [0.05 | % F, = 150 mVrms 1
Distortion® koa 0.01 |0.05 [% Vog = 150 mVrms 1
Distortion® ki3 0.01 |0.05 |% Vs = 150 mVrms 1
Distortion® kg 0.01 ‘ 0.05 |% Vo = 150 mVrms 1
Distortion® kis 0.01 [0.05 |% F, =150 mVrms 1
Distortion? kig 0.01 |0.05 |% ¥, = 150 mVrms "
Distortion ki3 0.01 (01 |% Vog = 150 mVrms 1
| 01, 2F; Vol 47
Distortion® kis 0.01 |01 |% I = 150 mVrms 1
03, 2F; Vol 47
Distortion® kis 0.01 (01 |% ¥, = 150 mVrms 1
02, 2F; Vol 47
Distortion® ke 0.01 |01 % V, =150 mVrms 1
J L 00, 2F; Vol 47

» Same values apply for feeding in on pins 2, 3, 4.
= Same values apply for feeding in on pins 25, 26, 27.
= Same values apply for feedinginonpins2...40r25 ... 27.
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34 AC/DC Characteristics (cont’d)
s=10V, T,=25°C

Parameter Symbol Limit Values |Unit |Test Condition Test
min. |[typ. | max. Circuit

Distortion® ki3 0.05 02 % Vos = 150 mVrms 1
05, XX; any sound

Distortion" ks 0.05 0.2 |% Vo5 = 150 mVrms 1
05, XX; any sound

Distortion" ks 0.05 |02 |% V, =150 mVrms 1
05, XX; any sound

Distortion® kg 0.05 (02 |% }; = 150 mVrms 1
05, XX; any sound

Signal/noise ratio” | agnis 90 |95 dB FNrms 20 Hz-20 Kz 1
Vg = 0.3 Vrms

Signal/noise ratio” | agia 90 |95 dB F'Nems 20 Hz-20 kHz 1
g =0.3Vrms

Signal/noise ratio" | agnis 90 |95 dB V' Nrms 20 Hz-20 khz 1
Fy =0.3 Vrms

Signal/noise ratio"  asnis 90 |95 dB FNrms 20 Hz-20 kHz il
¥y =0.3Vrms

Signal/noise ratio” | agmn3 70 '80 dB F'Nrms 20 He-20 kHz 1
Ve =0.3Vrms
01, 27; Vol 39

Signal/noise ratio” | asniq 70 |80 dB V\ems 20 Hz-20 Ktz 1
Vo= 0.3 Vrms
03, 27; Vol 39

Signal/noise ratio” | aswis 70 |80 dB Vs 20 Hz-20 kHz 1
V,=0.3Vrms; 02, 27

Signal/noise ratio” | agnis 70 |80 dB Vs 20 Hz-20 kHz 1
V,=0.3Vmms
00, 27; Vol 39

" Same values apply for feedinginon pins 2 ... 4 or 25 ... 27.
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3.4 AC/DC Characteristics (cont'd)
Fs=10V, T,=25°C
Parameter Symbol Limit Values TUnit Test Condition Test
min. |typ. |max. Circuit
Noise voltage Vi 2 5 BVIMS | Vs 26 Hz 20 ki 1
01, 00-03, 00; Vol 0
Noise voltage Fria 2 5 HVIMS | Frimns 20 t2.20 itz 1
01, 00-03, 00; Vo/ 0
Noise voltage Vs T2 5 UVIMS | Vyims 20 Hz-20 kiz 1
00, 00-02, 00; Vol 0
Noise voltage Ve 2 5 MUVIMS | Flims 20 Hz-20 ke 1
00, 00-02, 00; Vol 0
DCjumpA1bit |AV, £10 [mV 01, X-01, (X £ 1) 1
Vol X-Vol (Xt 1)
DC jump A 1 bit AV 10 |mV 03, X-03, (X 1) 1
Vol X-Vol (Xt 1)
DC jump A 1 bit AV s +10 |mV 02, X-02, (Xt 1) 1
Vol X-Vol (X 1)
DC jump A 1 bit AV +10 |[mV 00, X-00, (X £ 1) 1
Vol X-Vol (Xt 1)
DC jump A 1 bit AV, +10 |mV 05, X-05, (X £ 1) 1
fone X-fone (X 1)
DC jump A 1 bit AV, +10 |mV 05, X-05, (X £ 1) 1
_ tone X-tone (Xt 1)
DCjump A 1bit |AV +10 |mV |05, X-05, (X + 1) iR
tone X-tone (Xt 1)
DC jump A 1 bit AV +10 |mV 05, X-05, (X £ 1) 1
tone X-tone (X £ 1)
PSRR Apsrriz 70 dB Vingesreg = 1 Vrms 1
Lﬁmdesirad =100 Hz ... 20 kHz
PSRR Arsarna 70 ~ |dB  |input termination 1
with 220 Q
PSRR Apsrris 70 dB measurement rms 1
according CCIR 651
PSRR Apgrats 70 dB 1
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34 AC/DC Characteristics (cont'd)
Ve=10V, T, =25°C

Parameter Symbol Limit Values [Unit |Test Condition Test
min. Ityp. ’ max. Circuit

Design Hints

Input resistance R, 23 |27 kQ

Input resistance R, 23 |27 kQ

Input resistance Ry 23 |27 kQ

Input resistance R, 23 |27 kQ

Input resistance Re 25.5 |30 kQ

Input resistance Ry 255 |30 kQ

Input resistance Rys 23 27 kQ

Input resistance Ry 23 |27 kQ

input resistance Ry 23 |27 kQ

Input resistance Ryg 23 |27 kQ

Qutput resistance |Rs 200 |Q

Output resistance | Ry3 200 |Q

Qutput resistance | R, 200 |Q

Output resistance | Ry 200 |Q

Output resistance | Ry 200 |Q

Output resistance | R, 200 |Q

Ve=85V

Max. input voltage | Vs 220 mVrms| ks 16 < 5 %; 05, XX 1
any sound

Max. input voltage | V5 220 mVrms | k3 14 <5 %; 05. XX 1
any sound

Bass boost Viss 11 12 dB 05,83; f =40 Hz 1
bass step 6, treble lin

Bass boost Fies 11 12 dB 05,83; f =40 Hz 1
bass step 6, treble lin

Bass boost Viaes 11 12 dB 05,83; f = 40 Hz 1
bass step 6, treble lin

Bass boost Viazs 11 12 dB 05,83; f = 40 Hz 1
bass step 6, treble lin
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34 AC/DC Characteristics (cont'd)
Ve=10V, T,=25°C

Parameter Symbol Limit Values |Unit |Test Condition Test
min. | typ. lmax. Circuit
Ve=12V
Max. input voltage | Vs 370 mVerk,sl 16 <1 %; 05, XX 1
B any sound
Max. input voltage |V 370 mVIms | k43 o < 1 %; 05, XX 1
0 L any sound
B. I°C Bus (SCL, SDA edges)
Rise time I s ’ r 300 |ns
. 1 — 1 T R e
Fall time j s J 300 |ns
Shift Register Clock Pulse SCL
Frequency JscL 0 J‘joo kHz
H-pulse width fen 06 | us
L-pulse width fLow 1.3 us
Start
Set-up time _[ IsusTa 0.6 us
Hold time tHpsTA 0.6 us
Stop
Set-up time tsusto 0.6 |ms
Bus free time teur 1.3 i ‘1 us 1
Data Transfer
Set-up time TSUDAT 100 N us
Hold time tHoDAT 0 09 |us I

Semiconductor Group 156



SIEMENS

TDA 4390-2X

34 AC/DC Characteristics (cont'd)
Vs=10V, T,=25°C
Parameter Symbol Limit Values |Unit |Test Condition Test
min. \typ. ‘ max. Circuit
Inputs SCL, SDA
Input voltage Fan 3 55 |V
Vo 15 |V
Hysteresis Vivs 0.2 \
Spike suppression |fg 50 ns
Input current Ton 50 |uA
Val 100 |pA
Output SDA (open collector)
Output voltage o~ 54 v R =25kQ
Vau 0.4 |V Iy =3mA
Reset inactive 9 1.5 |V
Reset active Fu 3 55 |V

Note: The listed characteristics are ensured over the operating range of the integrated
circuit. Typical characteristics specify mean values expected over the production
spread. If not otherwise specified, typical characteristics apply at T, = 25 °C and

the given supply voltage.
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SIEMENS
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TDA 4390-2X
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Start Clock Data Transfer Stop
f Su:sTA Set-up Time (Start)
! HD:STA Hold Time (Start)
! HiGH HIGH Pulse Width (Clock)
Low LOW Pulse Width (Clock)
? Su:DAT Set—up Time (Data Transfer)
! HD:DAT Hold Time (Data Transfer)
f su:sTO Set—up Time (Stop)
! Bur Bus Free Time
te Fall Time
fr Rise Time UET08330
Figure 14
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Semiconductor Group 161



SIEMENS TDA 4390-2X

4 Package Outlines

P-DS0O-28-3
(Plastic Dual Smali Qutline Package)

0.18 t0.08
(2.3
2.54 max,

z —
127 i »
0.41°28 =101

) Fl02540) 26x

28 1
AAAARAAAARAAAR

O
|UHUUBUUUIUEoUY
N 14

S 18355
Index Marking

1) Does not Include plastic or metal protrusion of 0.26 max. per side

2) Does not Include dambar protrusion %
z
]
Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Data Book "Package Information”.
SMD = Surface Mounted Device Dimensions in mm
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