ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



574

TDA7419

3 band car audio processor

Features

4 stereo inputs

Soft-step volume

Bass, middle, treble and loudness
Direct mute and soft-mute

Four independent speaker outputs
Sub woofer output

Soft-step speaker/subwoofer control
7 bands spectrum analyzer

Digital control:
— I2C bus interface

Description

The TDA7419 is a high performance signal
processor specifically designed for car radio
applications. The device includes a high

performance audioprocessor with fully integrated

The digital control allows programming in a wide
range of filter characteristics. By the use of
BICMOS-process and linear signal processing

low distortion and low noise are obtained.

audio filters.
Table 1. Device summary
Order code Package Packing
TDA7419 S0-28 Tube
TDA7419TR SO-28 Tape and reel
September 2013 Rev 7 1/40
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TDA7419 Pin description
2 Pin description
Figure 2. Pin connection (top view)
\J
ACOUTR/AC20UTR (T 1 28 [TJ MIX/OUTSW/OUTRR2
ACINR/FILOR (T 2 27 @D VREF
ACINL/FILOL (T} 3 26 [ saout
ACOUTL/AC20UTL (T 4 25 [IJ SAIN
SESL/ACINL (T{ 5 24 [TJ vDD
SE3R/ACINR (T 6 23 [TJ SDA
Sse2L (4 7 22 [TJ scL
SE2R (I] 8 21 [T MUTE
SE1L (T4 9 20 [T OUTLF
SE1R (I] 10 19 [TJ OUTLR
DIFFL I 11 18 [IJ OUTRR
DIFFG (T] 12 17 [IJ OUTRF
DIFFR (] 13 16 [1J OUTSW/OUTLR2
CREF (T} 14 15 [1J GND
D04AU1569
Table 2. Pin description
Pin . .
N Pin name Function /0
1 | ACOUTR/AC20UTR | AC coupling right output / HPF filter AC20UT right channel O
2 ACINR / FILOR AC coupling right input / HPF filter FILO right channel /0
3 ACINL / FILOL AC coupling left input / HPF filter FILO left channel IO
4 | ACOUTL /AC20UTL | AC coupling left output / HPF filter AC20UT left channel 0]
5 SE3L / ACINL Single-ended input 3 left channel / AC coupling left input |
6 SE3R/ ACINR Single-ended input 3 right channel / AC coupling right input |
7 SE2L Single-ended input 2 left channel |
8 SE2R Single-ended input 2 right channel |
9 SE1L Single-ended input 1 left channel |
10 SE1R Single-ended input 1 Right channel |
11 DIFFL Pseudo differential stereo input left |
12 DIFFG Pseudo differential stereo input common |
13 DIFFR Pseudo differential stereo input right |
14 CREF Reference capacitor O
15 GND Ground S
16 OUTSW /OUTLR2 Subwooferoutput/2nd rear left output 0]
17 OUTRF Front right output o
Ays 7/40




Pin description TDA7419

Table 2. Pin description (continued)
F;;: Pin name Function /0
18 OUTRR Rear right output o
19 OUTLR Rear left output O
20 OUTLF Front left output o
21 MUTE External mute pin |
22 SCL 12C bus clock |
23 SDA I12C bus data I/0
24 VDD Supply S
25 SAIN Spectrum analyzer clock input |
26 SAOUT Spectrum analyzer output 0]
27 VREF Vref output (0]
28 MI)E)/U(_)rlé;SZW/ Mix input / Additional subwoofer output / 2" rear right output I/0

8/40 Ky_l




TDA7419 Electrical specifications

3 Electrical specifications
3.1 Supply
Table 3. Supply
Symbol Parameter Test condition Min. Typ. Max. Unit
Vg Supply voltage 8.0 8.5 10 \
Is Supply current V=85V 30 35 40 mA
SVRR |Ripple rejection @ 1 kHz Audioprocessor (all Filters flat) 60 dB

3.2 Thermal data

Table 4. Thermal data

Symbol Parameter Value Unit
Rth j-pins | Thermal resistance junction to pinsmax 85 °C/W
3.3 Absolute maximum ratings
Table 5. Absolute maximum ratings
Symbol Parameter Value Unit
Vg Operating supply voltage 10.5 Vv
Tamb | Operating temperature range -40 to 85 °C
Tstg Storage temperature range -55 10 +150 °C
Human body model >+1750
Vesp | ESD withstand voltage Machine model >+150 \
Charged device model >+1500

Ky_l 9/40




Electrica

| specifications

TDA7419

3.4 Electrical characteristics
Table 6. Electrical characteristics
Vg =8.5V; Tymp = 25°C; R = 10kQ; all gains = 0 dB; f = 1 kHz; unless otherwise specified
Symbol Parameter Test condition Min. Typ. Max. Unit
Supply
Vg Supply voltage 8 8.5 10 \
Is Supply current 27 37 47 mA
Input selector
Rin Input resistance All single ended inputs 70 100 130 kQ
Vo | Glipping leve All Input 1.8 2 VRms
QD input 1.7 2 VRwms
Sin Input separation 80 100 dB
Ginmin | Min. input gain -1 0 1 dB
Ginmax | Max. input gain 13 15 17 dB
Ggstep | Step resolution 0.5 1 1.5 dB
Voo DC steps Adjacent gain steps -5 1 5 mV
Guin to Gyax -20 4 20 mV
Voitset | Remaining offset with AutoZero 0.5 mV
Differential stereo inputs
Rin Input resistance Differential 70 100 130 KQ
CMRR | Common mode rejection ratio Vo =1 VRMS @ 1 kiiz %0 7 P®
Vem =1 VRMS @ 10 kHz 46 60 dB
eNo Output noise @ speaker outputs gl(l) g;sg:g Iggz flat; 12 Ny
Mixing control
M_eveL | Mixing ratio Main / mix source -6/-6 dB
Gmax | Max gain 13 15 17 dB
Apax | Max attenuation -83 -79 -75 daB
AgTep | Step resolution 0.5 1 1.5 dB
Loudness control
Apax | Max attenuation -17 -15 -13 dB
Agtep | Step resolution 0.5 1 1.5 dB
fpq 360 400 440 Hz
freak | Peak frequency fpo 720 800 880 Hz
fp3 2200 | 2400 | 2600 Hz
10/40 Ky_’




TDA7419

Electrical specifications

Table 6. Electrical characteristics (continued)
Vg = 8.5V; Tomp = 25°C; R = 10kQ; all gains = 0 dB; f = 1 kHz; unless otherwise specified
Symbol Parameter Test condition Min. Typ. Max. Unit
Volume control
Gupax | Max gain 13 15 17 dB
Apax | Max attenuation -83 -79 -75 dB
Agtep | Step resolution 0.5 1 1.5 dB
E, Attenuation set erfor G =-20to +20 dB -0.75 0 +0.75 dB
G=-79t0-20dB -4 0 3 dB
Er Tracking error 2 dB
Vpe DC steps Adjacent attenuation steps -3 0.1 3 mV
From 0dB to Gy -5 0.5 5 mV
Soft-mute
ApuTe | Mute attenuation 80 100 dB
T 0.48 1 ms
Tp Delay time T2 0.96 2 ms
T3 70 123 170 ms
V1H Low | Low threshold for SM pin 1 \
VTHHigh | High threshold for SM pin 25 \
Rpy Internal pull-up resistor 32 45 58 kQ
Vpy Internal pull-up voltage 3.3 \
Bass control
fo1 54 60 66 Hz
Fc Center frequency fez 2 % % i
fca 90 100 110 Hz
fca 180 200 220 Hz
Qq 0.9 1 1.1
) Qo 1.1 1.25 1.4
Qpass | Quality factor o 13 e 7
Q4 1.8 2 2.2
Crange | Control range +14 +15 +16 dB
AgTep | Step resolution 0.5 1 1.5 dB
DC = off -1 0 +1 dB
DCgain |Bass-DC-gain DC = on (shelving filter, use for
cut only) 4.4 dB
‘y_l 11/40




Electrical specifications

TDA7419

Table 6. Electrical characteristics (continued)
Vg = 8.5V; Tomp = 25°C; R = 10kQ; all gains = 0 dB; f = 1 kHz; unless otherwise specified
Symbol Parameter Test condition Min. Typ. Max. Unit
Middle control
Crange | Control range +14 =15 +16 dB
AgTep | Step resolution 0.5 1 1.5 dB
fo1 400 500 600 Hz
fo Center frequency fez 08 1 12 Kz
fos 1.2 1.5 1.8 kHz
fca 2 25 3 kHz
Qq 0.45 0.5 0.55
_ Q, 065 | 075 | 0.85
Qpass | Quality factor o 0.9 ] »
Q4 1.1 1.25 1.4
Treble control
Crange | Clipping level +14 =15 =16 dB
Agtep | Step resolution 0.5 1 1.5 dB
fo1 8 10 12 kHz
fc Center frequency fez 10 125 15 Kz
fos 12 15 18 kHz
foa 14 17.5 21 kHz
Speaker attenuators
Guyax | Max gain 14 15 16 dB
Auax | Max attenuation -83 -79 -75 dB
Agtep | Step resolution 0.5 1 1.5 dB
ApuTe | Mute attenuation 80 90 dB
Ee Attenuation set error 2 dB
Vpe DC steps Adjacent attenuation steps -5 0.1 5 mV
AUdio outputs
VgL | Clipping level 1.8 2 VRrums
Rout | Outputimpedance 30 100 W
RL Output load resistance d=0.3% 2 kQ
CL Output load capacitor 10 nF
Vpc | DC voltage level 3.8 4.0 4.2 Vv
Subwoofer attenuator
Gmax | Max gain 14 15 16 dB
Apyax | Max attenuation -83 -79 -75 daB

12/40




TDA7419 Electrical specifications

Table 6. Electrical characteristics (continued)
Vg = 8.5V; Tomp = 25°C; R = 10kQ; all gains = 0 dB; f = 1 kHz; unless otherwise specified
Symbol Parameter Test condition Min. Typ. | Max. Unit
AgTep | Step resolution 0.5 1 1.5 dB
Apute | Mute attenuation 80 90 dB
Ee Attenuation set error 2 dB
Vpe DC steps Adjacent attenuation steps -5 1 5 mV
Subwoofer lowpass
fLp1 72 80 88 Hz
fLp Lowpass corner frequency fLpo 108 120 132 Hz
fLps 144 160 176 Hz
HPF effect
Gupax | Max gain 21 22 23 dB
Guin | Min gain 3 4 5 dB
Agtep | Step resolution 1.5 2 25 dB
Spectrum analyzer control
Vgpout | Output voltage range 0 3.3 \
fo1 Center frequency band 1 5.5 62 69 Hz
feo Center frequency band 2 141 157 173 Hz
fes Center frequency band 3 356 392 436 Hz
fea Center frequency band 4 0.9 1 1.1 kHz
fos Center frequency band 5 2.26 2.51 2.76 kHz
fce Center frequency band 6 5.70 6.34 6.98 kHz
for Center frequency band 7 14.4 16 17.6 kHz
Q Quality factor o 1.62 18 198
Q2 3.15 3.5 3.85
fsack | Clock frequency 3 100 kHz
tsagel | Analog output delay time 2 us
tepeat | SPectrum analyzer repeat time 50 ms
tnres | INternal reset time 4.5 ms
General
SI\IAgazir? i gééo i 12 20 hv
eno Outpuit nolse BW = 20 Hz to 20 kHz output
muted 6 15 mv
S/N | Signal to noise ratio all gain = 0 dB flat; V, = 2 Vgys 100 dB
D Distortion VN =1 VRus; all stages 0 dB 0.01 0.1 %
Sc Channel separation left/right 80 90 dB

‘y_l 13/40




Description of the audio processor TDA7419

4

4.1
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Description of the audio processor

Audio processor features

Input Multiplexer
— QD / SE: quasi-differential stereo inputs, with selectable single-ended mode
—  SE1: stereo single-ended input
—  SE2: stereo single-ended input
—  SE3/AC2IN: stereo single-ended input / HPF filter input
— In-Gain 0 to 15dB, 1dB steps
— internal offset-cancellation (AutoZero)
—  separate second source-selector
Mixing stage
— mixable to front speaker-outputs
Loudness
— 2" order frequency response
—  programmable center frequency (400Hz/800Hz/2400Hz)
— 15 dB with 1 dB steps
—  selectable low and high frequency boost
— selectable flat-mode (constant attenuation)
Volume
— +15dBto -79 dB with 1 dB step resolution
—  soft-step control with programmable blend times
Bass
- 2" order frequency response
—  center frequency programmable in 4 steps (60 Hz/80 Hz/100 Hz/200 Hz)
—  Qprogrammable 1.0/1.25/1.5/2.0
— DC gain programmable
— -1510 15 dB range with 1 dB resolution
Middle
- 2" order frequency response
—  center frequency programmable in 4 steps (500Hz/1KHz/1.5KHz/2.5KHZz)
—  Q programmable 0.5/0.75/1.0/1.25
— DC gain programmable
— -1510 15dB range with 1dB resolution
Treble
- 2" order frequency response
—  center frequency programmable in 4 steps (10KHz/12.5KHz/15KHz/17.5KHz)
— -1510 15dB range with 1dB resolution
Spectrum analyzer
—  seven bandpass filters
2"d order frequency response




TDA7419

Description of the audio processor

4.2

4.2.1

4.2.2

—  programmable Q factor for different visual appearance
— analog output
— controlled by external serial clock
® Speaker
— 4 independent soft-step speaker controls, +15dB to -79dB with 1dB steps

— Independent programmable mix input with 50% mixing ratio for front speakers

—  direct mute
® Subwoofer
—  2nd order low pass filter with programmable cut off frequency

—  single-ended mono output independent soft-step level control, +15dB to -79dB

with 1dB steps
® Mute functions
— direct mute

— digitally controlled Soft-mute with 3 programmable mute-
times(0.48ms/0.96ms/123ms)

e Effect
— gain effect, or high pass effect with fixed external components

Input stages

In the basic configuration, one stereo quasi-differential and three (two in case of HPS

applications) single ended stereo inputs are available.

Quasi-differential stereo input (QD)

The QD input is implemented as a buffered quasi-differential stereo stage with 100 kQ input-
impedance at each input. The attenuation is fixed to -3 dB in order to adapt the incoming

signal level.

Single-ended stereo input (SE1, SE2, SE3/AC2IN)

The input impedance at each input is 100 k2 and the attenuation is fixed to -3dB for

incoming signals. The input for SE3 is also configurable as part of the interface for external

filters in HPS applications (AC2IN)

15/40




Description of the audio processor TDA7419

4.3

4.3.1

4.4

4.41

16/40

Figure 3. Input stage
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AutoZero

The AutoZero allows a reduction of the number of pins as well as external components by
canceling any offset generated by or before the In-Gain-stage (Please notice that externally
generated offsets, e.g. generated through the leakage current of the coupling capacitors,
are not canceled).

The auto-zeroing is started every time the input source is changed and needs max. 0.3ms
for the alignment. To avoid audible clicks the Audio processor is muted before the loudness
stage during this time. The AutoZero feature is only present in the main signal-path.
AutoZero remain

In some cases, for example if the YP is executing a refresh cycle of the 12C bus
programming, it is not useful to start a new AutoZero action because no new source is
selected and an undesired mute would appear at the outputs. For such applications, it can
be switched in the AutoZero remain mode (bit 6 of the subaddress byte). If this bit is set to
high, the AutoZero will not be invoked and the old adjustment-value remains.

Loudness

There are four parameters programmable in the loudness stage:

Attenuation

Figure 4 shows the attenuation as a function of frequency at fp = 400 Hz




Description of the audio processor

TDA7419

Loudness attenuation @ fp = 400 Hz.

Figure 4.
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Peak frequency

4.4.2

Figure 5 shows the three possible peak frequencies 400 Hz, 800 Hz and 2.4 kHz.

Loudness center frequencies @ Attn. = 15 dB

Figure 5.
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Description of the audio processor TDA7419

4.4.3 Low and high frequency boost

Figure 6 shows the different loudness shapes in low and high frequency boost.

Figure 6. Loudness attenuation, fc = 2.4 kHz
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4.4.4 Flat mode

In flat mode the loudness stage works as a 0 dB to -15 dB attenuator.

4.5 Soft-mute

The digitally controlled soft-mute stage allows muting/demuting the signal with a I1°C bus
programmable slope. The mute process can either be activated by the soft-mute pin or by
the I°C bus. This slope is realized in a special S-shaped curve to mute slow in the critical
regions (see Figure 7).

For timing purposes the bit 0 of the I°C bus output register is set to 1 from the start of muting
until the end of demuting.

18/40 Ky_’




TDA7419 Description of the audio processor

Figure 7.  Soft-mute timing
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1. Please notice that a started mute-action is always terminated and could not be interrupted by a change of
the mute -signal

4.5.1 Soft-step volume

When the volume level is changed audible clicks could appear at the output. The root cause
of those clicks

could either be a DC-Offset before the volume-stage or the sudden change of the envelope
of the audiosignal. With the soft-step feature both kinds of clicks could be reduced to a
minimum and are no more audible. The blend-time from one step to the next is
programmable in four steps.

Figure 8. Soft-step timing
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I | — Time
SS Time
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1. For steps more than 0.5dB the Soft-step mode should be deactivated because it could generate a hard
1dB step during the blend-time.

4.6 Bass

There are four parameters programmable in the bass stage:

Ky_’ 19/40
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Description of the audio processor

Attenuation

4.6.1

Figure 9 shows the attenuation as a function of frequency at a center frequency of 80 Hz.

80Hz, Q=1

Bass control @ f.

Figure 9.
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Description of the audio processor

Figure 10 shows the four possible center frequencies 60, 80, 100 and 200 Hz.

Figure 10. Bass center frequencies @ gain=15dB, Q=1
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TDA7419

Description of the audio processor

DC mode

4.6.4

It is used for cut only for shelving filter. In this mode the DC gain is increased by 4.4 dB. In
addition the programmed center frequency and quality factor is decreased by 25 % which

can be used to reach alternative center frequencies or quality factors.

=80 Hz

Figure 12. Bass normal and DC mode @ gain = 14 dB, f¢
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The center frequency, Q and DC-mode can be set fully independently.

1.

Middle

There are three parameters programmable in the middle stage:

4.7

Attenuation

4.7.1

Figure 13 shows the attenuation as a function of frequency at a center frequency of 1 kHz.
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Figure 13. Middle control @ f;
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4.7.2

4.7.3

Center frequency

Figure 14 shows the four possible center frequencies 500 Hz, 1 kHz, 1.5 kHz and 2.5 kHz.

Figure 14. Middle center frequencies @ gain=14dB,Q =1
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Quality factors

Figure 15 shows the four possible quality factors 0.5, 0.75, 1 and 1.25.

Figure 15. Middle quality factors @ gain = 14 dB, fc = 1 kHz
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4.8

4.8.1

4.8.2
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Treble

There are two parameters programmable in the treble stage:

Attenuation

Figure 16 shows the attenuation as a function of frequency at a center frequency of 17.5 kHz.

Figure 16. Treble control @ fc = 17.5 kHz
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Center frequency

Figure 17 shows the four possible center frequencies 10k, 12.5k, 15k and 17.5 kHz.

Figure 17. Treble center frequencies @ gain = 15 dB
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4.9 Subwoofer filter
The subwoofer lowpass filter has butterworth characteristics with programmable cut-off
frequency (80/120/160 Hz)
Figure 18. Subwoofer control
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410 Spectrum analyzer

A fully integrated seven-band spectrum analyzer with programmable quality factor is
present. The spectrum analyzer consists of seven band pass filters with rectifier and sample
capacitor that stores the maximum peak signal level since the last read cycle. This peak
signal level can be read by a microprocessor at the SAout pin. To allow easy interfacing to
an analog port of the microprocessor, the output voltage at this pin is referred to device
ground.

The microprocessor starts a read cycle with the negative going clock edge at the SAclk
input. On the following positive clock edges, the peak signal level for the band pass filters is
subsequently switched to SAout. Each analog output data is valid after the time tgaqe- A
reset of the sample capacitors is induced whenever SAclk remains high for the time tes-
Note that a proper reset requires the clock signal SAclk to be held at high potential. Figure
20 shows the block diagram and figure 21 illustrates the read cycle timing of the spectrum
analyzer.

Figure 19. Spectrum analyzer block diagram
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