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TDA7415CB

Car-radio multimedia signal processor (CMSP)

Features

6-channel multimedia approach
Fully integrated tone control with notch filter
7-band spectrum analyzer

Inputs

Three independent signal paths

Eight single-ended inputs

Two quasi-differential inputs

Optional full-differential input

Level adjust gain-stages

Independent soft-mute and direct-mute

Outputs

Three independent signal paths

Six output channels with soft-step volume
Output level up to 4VRMS

Independent soft-mute and direct-mute
Flexible phone/navigation interrupts
High-pass and subwoofer low-pass filters

Digital control

LQFP64

Description

The TDA7415CB is the first 6-channel multimedia
approach in the car-radio signal processor (CSP)
family. It features full software programmability of
three independent sections. The signal processor
combines a three band audio tone control with an
additional notch filter, high/low pass filters for
subwoofer support and a spectrum-analyzer with
the absence of any external components for the
internal filters. Versatile input/output stages and an
extended signal routing scheme provide all the
flexibility that is needed to serve modern 6-channel
applications such as required by DVD technology.

m Selectable SPI- or [°C-bus interface

Table 1. Device summary
Order code Temp range, °C Package Packing
TDA7415CB -40 to 85 LQFP64 (10x10x1.4mm) Tray
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Block diagram TDA7415CB

1 Block diagram

Figure 1. Block diagram

muteA
muteB
muteC
SAres
SAclk

g

Input Section SAout

Tuner L 1
uner

—
C
o 2
o X
(V]

Main Saurce
Selector

Level —— : B MUXA L
Adjust SoftMute D
B MUXA R

—

level  ———| B MUXB L
Adiust SoftMute > i
18 B> MUXB R

coc

O
o}
oQo
o7 g
SubSource
Selector

AUX

XGX ST OO O
Input—Multiplexer

Vil

CHE On0Q = O

>
[
>>X¥p

—

Level B MUXC L
Af]]vuest SoftMute D Lﬁ
B MUXC R

AC3

Aux.5ource
Selectar

Phane  NAVI

— SDA
EF BEEEEEEE - Digital Cantral IC/SPI SEL

Main Signal Processing Path

i [— — | Aoom-EQ
VOLin L [" kgj\'/ues‘t Baas Mid Treble I ACout L
VOLin R B — — — Y ACout R

PRE

<
<

Output Section

PAout® L
Prane NavI Highpass ] D | SAoutd R
MAIN 2,
3= SaftStep
%E /7 SoftMute Volime ’ PAouUtl L
A I > PAout! R
o
S Highpass 4— l
[
AGING L o B | - LDoutd L
ACIng R =R - W — — L4
_ QR /7 SoftMute SoftStep > LDout? R
ACint L ar = |85 [— volume || ¢
ACin1 R L
3 *
ACin2 L S SW-Lawpass
ACInZ R £ P D R
L
R

—

P00 ;
1] iy
Selector?
-other-
!

Y

Supply & _ Winln
Ref.generation DOC-Dffset et
rr

bbb

Detectar

i

[Dout?l L
— LDout1
AGIn3 \ SoftMute SoftStep 'L LDout?
|1 LDout? R
Bx 4V-LINADRIVER
F

M NS —
OZ20 a2 © Lo S o
O Z > 555 Tz
= o c C

[Syo1e) [aed = =

ree gkEE = =

6/50 Doc ID 14100 Rev 4 [‘II




TDA7415CB Pin description

2 Pin description

2.1 ESD:
All pins are protected against ESD according to the MIL883 standard.

2.2 Thermal data

Table 2. Thermal data

Symbol Description Value Unit
Rih j-pins | Thermal resistance junction-to-pins 50 °C/W
2.3 Pin assignment
Figure 2. Pin connection (top view)
E - < m Q é‘ % ;;.v' % § %
T 4 4 2 ¢ 2 3 3 3 3 3 3 3 3
S § B 8 2 2 2 2 2 § &8 &8 &8 & 5 g
[64] [63] [s2| [61] [on] [s9] [o8] [57] [s6] [s8] [54] [53] [s2] [51] [so] [49]
cochL [ 48| PREF
o o g
COChCom [2] [47] PEND
COChR [3] [46] LDout1L
AUXL [4] [45] LDaut1R
AUXCom [ | [44] LDout2L
AUXR [&] [43] LDaut2R
MUXA L [7] [42] eND
MUXAR [&] 41] vee
MUxB L [ | 48] AcinaL
MUXB R [1g] [39] AcingR
Muxc L [11] [38] ACin1L
MUXC R [12] [37] ACinR
Winin [13] [36] AcinaL
WinTca [14] [35] Acin2R
WinTG1 [15] [34] AcinaL
OCErr [16] [33] Acin3R
7] [1e] [te] [e0] [2t] [22] [23] [24] [2s] [26] [27] [g] [20] [30] [31] [32]
g 5§ 8 % ¢ 5 £ 2 2 £ 2 3 % § 3 5
[ o = 2 2 o ] a ) 5 = 5 3 3
» o @ e § 2 g = = = 2 9
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Pin description

TDA7415CB

24 Pin function
Table 3. Pin description

PIN Dire(g:)tion Name Description

1 | CDCh L CD-changer input, pseudo differential, left channel

2 | CDCh Common | CD-changer input, pseudo differential common

3 | CDCh R CD-changer input, pseudo differential, right channel
4 | AUX L Aux./Navigation input, pseudo differential, left channel
5 | AUX Common | Aux./Navigation input, pseudo differential common

6 | AUX R Aux./Navigation input, pseudo differential, right channel
7 O MUXA L IN-Section, signal path A output (Main), left channel
8 o MUXA R IN-Section, signal path A output (Main), right channel
9 0] MUXB L IN-Section, signal path B output (Sub), left channel
10 0] MUXB R IN-Section, signal path B output (Sub), right channel
11 o MUXC L IN-Section, signal path C output (Aux.), left channel
12 O MUXC R IN-Section, signal path C output (Aux.), right channel
13 | WinIn Zero-window Sense input (from power-amp)

14 P WinTCO Zero-window comparator 0 time constant

15 P WinTCH Zero-window comparator 1 time constant

16 0] DCErr DC-detector Error output

17 | SEL Interface-select; SPI: receive enable

18 1/0C SDA I°C/SPI-bus serial data input/output

19 I SCL I°C/SPI-bus serial clock input

20 | SAclk Spectrum analyzer clock input

21 | SAres. Spectrum analyzer reset

22 @) SAout Spectrum analyzer analog voltage output

23 | SAin Spectrum analyzer external input

o4 P Ref5V5 Séi\géﬁfoerrence decoupling pin, connects to external
25 | Volin L Main signal path input, left channel

26 | Volin R Main signal path input, right channel

07 = Ref3V3 (C:::;)\;-;ﬁ;errence decoupling pin, connects to external
28 | Mute0 OUT-section, signal path 0 (front) direct mute

29 | Mute1 OUT-section, signal path 1 (rear) direct mute

30 | Mute2 OUT-section, signal path 2 (other) direct mute

31 0] ACout L Main signal path output, left channel

8/50
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TDA7415CB

Pin description

Table 3. Pin description (continued)

PIN Dire(::)t fon Name Description

32 o ACout R Main signal path output, right channel

33 | ACin3 R OUT-section, AC-coupled input 3, right channel

34 | ACin3 L OUT-section, AC-coupled input 3, left channel

35 | ACin2 R OUT-section, AC-coupled input 2, right channel

36 | ACin2 L OUT-section, AC-coupled input 2, left channel

37 | ACin1 R OUT-section, AC-coupled input 1, right channel

38 | ACin1 L OUT-section, AC-coupled input 1, left channel

39 | ACin0O R OUT-section, AC-coupled input 0, right channel

40 | ACinO L OUT-section, AC-coupled input 0, left channel

41 S VCC Device supply pin

42 S GND Device ground pin

43 0] LDout2 R Line-driver output, signal path 2 (other), right channel

44 o LDout2 L Line-driver output, signal path 2 (other), left channel

45 O LDout1 R Line-driver output, signal path 1 (rear), right channel

46 O LDout1 L Line-driver output, signal path 1 (rear), left channel

47 S PGND Device ground pin (dual supply), connects to system ground

48 = PREF I(;;npea-gi;ic\)/rer-reference decoupling pin, connects to external

49 0] LDoutO R Line-driver output, signal path 0 (front), right channel

50 0] LDoutO L Line-driver output, signal path 0 (front), left channel

51 S VP Device supply pin (dual supply), Output section

52 o PAout1 R Out-section rear output, right channel

53 (0] PAout1 L Out-section rear output, left channel

54 (0] PAoutO R Out-section front output, right channel

55 (0] PAoutO L Out-section front output, left channel

56 | Mute C IN-section, signal path 2 (Aux.) direct mute

57 | Mute B IN-section, signal path 1 (Sub) direct mute

58 | Mute A IN-section, signal path 0 (Main) direct mute

59 | Tuner L Tuner input, left channel

60 | Tuner R Tuner input, right channel

61 | CDL CD input, left channel

62 | CDR CD input, right channel

63 | MD L Minidisk (mono-differential Phone+) input, left channel

64 | MD R Minidisk (mono-differential Phone-) input, right channel
1. I=input, O= output, OC =open collector, P= passive external component, S= supply
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Deatailed features TDA7415CB

3
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Deatailed features

The TDA7415CB is composed of four major building blocks. - The IN-section, the spectrum-
analyzer, the main signal processing path and the OUT-section; Individually featuring:

IN section

® Three independent signal-paths (front, rear and auxiliary) with independent soft-mute.

® Six stereo inputs; 3 single ended; 1 single ended or full differential mono; 2 quasi-
differential.

e +15dB level-adjust with 1 dB steps.
® Pin-accessible and/or I°C/SPI-controlled soft-mute (direct mute) for each signal path.

Spectrum analyzer

® 7-band, fully integrated 2"%-order band-pass filters with programmable filter quality for
different visual behavior.

® Dedicated one or two-wire serial port for analog data-readout.

® Analog output voltage 3.3 V-uP compatible.

Main signal processing path

® +15dB level-adjust with 1dB steps.

@ Fully integrated bass-, middle- and treble-tone control. All filters offer 2"%_order
frequency response with programmabile filter quality and center frequency.

® Room-acoustics notch filter (Room-EQ) allows the suppression of primary car-body
resonance.

OUT section

Three independent signal-paths (front, rear and others) with individual soft-mute.
Four AC-coupled, single ended stereo inputs.

Pin-accessible soft-mute (direct mute), for each signal path.

I°C/SPI-controlled soft-mute, independent for all six (mono) channels

Main signal path monitor-select (pre/post tone control).

L/R-channel independent phone, navigation or phone/navigation-mix signal interrupts
for front signal path; L/R-channel independent phone or navigation interrupts for rear-
and others-path.

2" order frequency response high-pass filters for front- and rear-signal path.

2nd_order frequency response subwoofer low-pass filter for others-signal path.
Soft-step volume with 79 to 25 dB range for each signal path.

Four dedicated outputs for an internal (on-board) power amplifier.

Six 4VRpms line-driver outputs for an external (remote) power amplifier.

Offset voltage detection circuit for on-board power amplifier failure diagnosis.

Doc ID 14100 Rev 4 KYI




TDA7415CB Electrical specification
4 Electrical specification
4.1 Supply
Table 4. Supply
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vee Supply voltage - 7.5 8.5 9.5 \
Ve quply current (line i 75 12 13 v
driver)
liotal Total supply current Vec=8.5V; Vp=12V - 45 - mA
SVRR | Ripple rejection @ 1 kHz | Audio processor (all filters flat) - 60 - dB
4.2 Absolute maximum ratings
Table 5. Absolute maximum ratings
Symbol Parameter Value Unit
Vee Operating supply voltage 10 \'%
Vp Operating supply voltage 13 \"
Tamb Operating temperature range -40to 85 °C
Tstg Storage temperature range -55 to +150 °C
4.3 Electrical characteristcs
4.3.1 Input section
Vee=8.0V; Vp=12.0V; Ty, =25 °C; R =10 kQ2 ; all gains = 0 dB; f = 1 kHz; unless
otherwise specified.
Table 6. Input section
Symbol Parameter Test conditions / remark Min. | Typ. | Max. | Unit
Single-ended inputs 70 100 130 kQ
Rin Input Impedance Differential inputs 70 100 130 kQ
MD-input, differential mode 35 56 65 kQ
vV |nput C||pp|ng Level Slngle ended inputs 14 1.5 - VRMS
. |(THD<0.1%) Differential inputs; (! 20 | 22 - | Vaws
CMRR Common mode rejection ratio |Vom =1Veus @ 1 kHz 40 70 - dB
Differential inputs (CD, AUX.) Vem =1 Vaus @ 10 kHz 40 60 - dB
Ays Doc ID 14100 Rev 4 11/50




Electrical specification

TDA7415CB

Table 6. Input section (continued)
Symbol Parameter Test conditions / remark Min. | Typ. | Max. | Unit
CMRRyg Commo.n modtla r<lejection ratio |Vem=1VRus @ 1 kHz 40 66 - dB
Mono differential input (MD) Vem =1 Vaus @ 10 kHz 40 56 - dB

Sin Input separation - 80 100 - dB

Ginmin | Min. input gain -16 -15 -14 dB

input to output, ()

Ginmax | Max. input gain 14 15 16 dB

Gstep | Gain-adjust step resolution - 0.5 1 1.5 dB

Voo DC-offset steps Adjacent gain steps - 0.5 6 mV

G to Guax - 5 35 mV

ATTpute | Mute attenuation - 80 100 - dB

T1 0.1 0.24 0.4 ms

- Soft-mute completion time, T2 025 | 048 | 075 | ms

ramp-up or -down T3 7 | 102 | 13 | ms

T4 16 20.4 26 ms

Vo OQutput-noise, MUX-Outputs 20 Hz - 20 kHz; all flat, 0 dB - 8 15 "\
VouTmax | Maximum output level RLoap 22 kQ; THD <0.1 % 1.4 1.5 - VRMS

RL Output load resistance THD <0.1 % 1.0 - - kQ

CL Output load capacitance - - - 10 nF
Routr |Output impedance - - 24 100

Vbe DC voltage level - 3.1 3.3 3.5 Vv

Spectrum Analyzer (see figure 21)

Rin Input impedance - 70 100 130 kQ
Vsain Max. Input level, SAin-pin 3.3V full scale at SAout-pin - 1.0 - VRms
Vsaout | Output Voltage Range RLoap = TMQ; Vgain < 1VRMs 0 - 3.3 \

foq Center Frequency, band 1 @) |- 55 62 69 Hz

foo Center Frequency, band 2 @ |- 141 157 | 173 Hz
fca Center Frequency, band 3 @ |- 356 396 436 Hz
fea Center Frequency, band 4 @) |- 0.9 1 1.1 kHz
fos Center Frequency, band 5 @) |- 226 | 251 | 276 | kHz
fos Center Frequency, band 6 @ |- 570 | 6.34 | 6.98 | kHz
for Center Frequency, band 7 @) |- 144 | 16.0 | 17.6 | kHz

Qf Filter Quality Factor (?) @ 140 | 175 | 219 i

Q, 280 | 35 | 4.20 -
fsacik Read-out clock frequency - 1 - 100 kHz
tsadel Analog output delay time Cloag @t SAout-pin < 100 pF - 1 2 us

12/50 Doc ID 14100 Rev 4 KY_I




TDA7415CB Electrical specification
Table 6. Input section (continued)

Symbol Parameter Test conditions / remark Min. | Typ. | Max. | Unit
trepeat | Read-out cycle repeat time Recommended refresh rate 50 - - ms
tintres Internal reset time Auto-reset mode enabled 3 4 5 ms
tsares | Reset pulse width Auto-reset mode disabled 500 - - ns

1. All differential inputs or differential configurations have -3 dB input gain.
4.3.2 Main signal processing path
Table 7. Main signal processing path
Symbol Parameter Test conditions / remark Min. | Typ. | Max. | Unit
Rin Input impedance - 35 50 65 kQ
VoL Input clipping level THD <0.1 % 1.4 15 - VRems

Ginmin | Min. input gain input to output; all filters flat -16 -15 -14 dB

Ginmax | Max. input gain - 14 +15 16 dB
Gstep | Gain-adjust step resolution - - 1 - dB

Adjacent gain steps - 0.5 6 mV
Vpe DC-offset steps
Guin to Gyax - 5 30 mV
VouTmax | Maximum output level RLoap 22 k; THD <0.1 % 1.4 1.5 - VRems
RL Output load resistance THD <0.1 % 1.0 - - kQ
Cout | Output load capacitance - - - 10 nF
Rout |Output impedance - - 24 36 Q
Vbe DC voltage level - 3.1 3.3 3.5 \'
Bass Control

Grange | Gain control range - +13 +15 =17 daB

Agtep | Step resolution - 0.5 1 1.5 dB
fco 30 40 50 Hz

fo1 40 50 50 Hz

foo 50 60 70 Hz

fo Center frequency () fes 0 7 % 2

fca 60 80 100 Hz

fos 80 100 | 120 Hz

fos 100 | 120 | 140 Hz

fo7 120 150 170 Hz

‘7_1 Doc ID 14100 Rev 4 13/50




Electrical specification TDA7415CB
Table 7. Main signal processing path (continued)
Symbol Parameter Test conditions / remark Min. | Typ. | Max. | Unit
Qq 0.9 1 1.1 -
Q, 1.13 1.25 1.38 -
Qgass | Quality factor (V)
Q3 135 | 1.5 | 1.65 -
Qq 1.8 2 2.2 -
DC-mode= off -1 0 1 dB
DCgain | Bass DC-gain
DC-mode= on 35 4.4 5.5 dB
MID control
Grange | Gain control range - +13 =15 =17 dB
Agtep | Step resolution - 0.5 1 1.5 daB
fo1 450 500 550 Hz
fc 0.9 1 1.1 kHz
fc Center frequency ) 2
fos 135 | 15 | 1.65 | kHz
fea 1.8 2 22 | kHz
» Qq 0.5 1 1.1 -
Quip | Quality factor @
Q, 1.8 2 2.2 -
Treble Control
Gprange | Gain control range - +13 15 =17 dB
Agtep | Step resolution - 0.5 1 1.5 dB
fo1 6.4 10 13.6 kHz
f 8.0 12.5 17 kHz
fo Center frequency () c2
fca 9.6 15 20.4 kHz
foa 112 | 175 | 238 | kHz
ROOM-EQ (acoustics notch-filter)
Grange | Gain control range - -0...9 - dB
Agtep | Step resolution Non-uniform, see description 1 - 2 dB
N1 162 | 180 | 198 Hz
fn2 180 | 200 | 220 | kHz
fo Notch frequency (1)
fns 198 220 242 kHz
fna 216 240 264 kHz
Qq 0.9 1 1.1 -
Qeq | Quality factor("
Q. 1.8 2 2.2 -

1. Min and Max values are calculated according to simulation results; Functionality is guaranteed by measuring a directly

correlated

14/50
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TDA7415CB

Electrical specification

4.3.3 Output section

Voe=8.0V; Vp=12.0 V; Ty = 25 °C; R =10 kQ ; all gains = 0 dB; f = 1 kHz; unless

otherwise specified

Table 8. Output section

Symbol Parameter Test conditions Min. Typ. Max. Unit
Rin Input impedance ACO...3 inputs 35 50 65 kQ
Ve Input Clipping Level THD <0.1% 1.4 1.5 - Vewms

ATTpuTe | Mute Attenuation - 80 100 - dB

T1 0.21 0.24 0.26 ms
tec Soft-mute completion time, T2 0.43 0.48 0.52 ms
ramp-up or -down T3 1047 | 115 12.45 ms
T4 5.23 5.76 6.22 ms
Volume (Soft-step)
Guax | Max. gain - - 25 - dB
Apyax | Max. attenuation - -82 -79 -76 dB
Agtep | Step resolution - 0.5 1 1.5 dB
E Attenuation set error G=-20 to +20 dB -1.25 0 +1.25 dB
G=-20 to -60 dB -3 0 3 dB
Et Tracking error - - - 2 daB
Adjacent attenuation steps - 0.1 3 mV
Vpe DC steps
From 0dB to Gyn - 0.5 5 mV
High Pass
fco 34 40 46 Hz
o1 52 60 68 Hz
foo 72 80 88 Hz
fc  |Center frequency fes %0 100 1o iz
fca 108 120 132 Hz
fcs 135 150 165 Hz
fcs 162 180 198 Hz
fo7 198 220 242 Hz
Qup | Quality factor @ Butterworth characteristics 0.665 | 0.707 | 0.750 -
Subwoofer low pass
fco 44 50 56 Hz
fo1 54 60 66 Hz
fc Center Frequency foo 72 80 88 Hz
fca 90 100 110 Hz
fca 108 120 132 Hz
Qup Quality Factor ®) Butterworth characteristics 0.665 | 0.707 0.750 -
Audio outputs
VpA max ‘ Max. output level; PA-outputs | R pap =2 kQ; THD <0.1 % ‘ 1.88 ‘ 2 ‘ - ‘ VRms
‘7_1 Doc ID 14100 Rev 4 15/50




Electrical specification

TDA7415CB

Table 8. Output section (continued)
Symbol Parameter Test conditions Min. Typ. Max. Unit
as above; Voc=8.0V 2.20 2.75 VRms
Vibmax |Max. output level; LD-outputs

' as above; Vp=12V 3.75 4 VRMs

Rp Output load resistance THD < 0.1 %; all outputs 1.0 kQ

CL Output load capacitance All outputs 10 nF

Rout |Outputimpedance All outputs 24 100 Q

PA-outputs 3.8 4.0 4.2 Vv

Vbe DC voltage level LD-outputs _ ;/go/mgv Vp/2 +\2/g 0/ rﬁv y

1. All differential inputs or differential configurations have -3dB input gain.

2. Min and Max values are calculated according to simulation results; Functionality is guaranteed by measuring a directly
correlated parameter

4.3.4 General
Table 9. General
Symbol Parameter Test conditions / remark Min. Typ. Max. Unit
Vo Output noise S(\)Nk;'f o omu;g;t ] 0 10 H
unveighted all flat, 0 dB - 12 20 ny
all flat, 0 dB; Vo= 1.5 Vpus - 110 - dB
SIN Signal to noise ratio All tone filters +10 dB; ) 84 ) 4B
A-weighted; Vo= 1.5 Vgus
Vout= 1 VRus; all stages 0 dB - 0.01 0.1 %
d Distortion All tone filters +10 dB; ) 0.05 01 %
A-weighted; Vo= 1.5 Vgus
Sc Channel separation L/R |- 80 100 - daB
Er Total tracking error Av=010-20dB i 0 1 °
Ay =-20 to -60 dB - 0 2 dB
Vpor Internal POR Voltage - - - 3.4 Vv
16/50 Doc ID 14100 Rev 4 Kﬁ




TDA7415CB Electrical specification
4.3.5 Bus and control inputs
Table 10. Bus and control inputs
(I’C/SPI, spectrum analyzer, direct-mute, offset detector)
Symbol Parameter Test conditions / remark Min. Typ. Max. Unit
Vi Input low voltage SDA-, SCL-, SEL-, Winin-pin - 0.8 0.7 \'%
ViH Input high voltage - 25 24 - \
V1H Input threshold voltage SAres-, SAclk-, all Mute-pins - 1.5 - \
V1H Input threshold hysteresis | - - 100 - mV
N Input current Vin= 0.4V; SDA-, SCL-pin -5 - 5 pA
Vinsei \?OFI’tI;ggde threshold ) i ) 55 Vv
VoLack \?cl)Dl?-acknowledge output lo= 1.6mA i ) 0.4 v
RpycLup | Pull-up resistance Winin-pin 30 50 70 kQ
IpuLLup | Pull-up current Vn= 0V, all Mute-pins 50 100 150 pA
. SPI-mode - - 2000 | Kkbit/s
fsckmax | Maximum clock speed PComode - - 800 bt
1. pull-up is needed for I°C Mute
4.3.6 DC offset detector
Table 11. DC offset detector
Symbol Parameter Test conditions / remark Min. Typ. Max. Unit
V1 - 25 - mV
V2 - +50 - mV
Vin Zero comp. window size
V3 - +75 - mV
V4 - +100 - mV
1 - 7.5 - us
- :\él:;t hrejected spike 2 - 15 - us
3 - 225 - us
4 - 30 - us
lErrcharge | DCETrT charge current - 1 5 10 pA
|Er,discharge | DCETT discharge current | - 2.5 5 7.5 mA
VoutH DCErr high voltage - 25 3.3 - \'
VoutL DCErr low voltage - - 150 300 mV

Doc ID 14100 Rev 4
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Description of the audio processor

As can be seen from the block diagram in Figure 1, the Audio processor is composed of
three building blocks. - The INPUT-Section, the MAIN-SIGNAL-PROCESSING-path and the
OUTPUT-Section.

This chapter will give more insight into the different blocks and describe their function.

Input section

The Input-Section of the TDA7415CB incorporates three independent stereo signal paths,
where each can connect to a variety of inputs and the AC3 input from the Output-section for
monitoring purposes. For simplicity only the left inputs are shown.

After selection by the Main-, Sub-, and/or Auxiliary-source selector, the signal passes a
gain-adjust amplifier, a soft-mute stage and finally a buffer before it is output at the device
output-pins. The soft-mute circuit will be described later.

Figure 3. Signal-flow input-section (the following soft-mute and output buffer are
not shown)
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TDA7415CB Description of the audio processor

5.2

5.2.1

The CD-Changer- and Auxiliary/Navigation-inputs are quasi-differential inputs, where the
‘out-of-phase' or ground signals of both channels share one common input. The Minidisk-
input (MD) may be reconfigured for a true mono differential input as required by many phone
units. Please note that all differential inputs dampen the signal by 3dB.

Additionally, each differential input-pin features a 'fast charge'-switch (*) allowing quickly
charging external, large coupling capacitors upon power-on of the device. For normal
operation, these switches need to be released by programming the corresponding bit.

For programming of the Input-section, see the programming chapter

Main signal processing path

The main-signal-processing path incorporates a classical three-band tone control (bass, mid
and treble) that is preceded by a gain-adjust amplifier and completed by a dedicated room
acoustics notch-filter (Room-EQ, see figure 1) that allows defeating the main car-body
resonance.

Hereafter, the filters composing the tone control and room-EQ will be presented.

Bass filter

There are four parameters programmable in the bass-filter stage.

1. Control range: Figure 4 shows the control range in the frequency domain at 60Hz
center frequency.

Figure 4. Bass control range; fo= 60Hz, Q= 1.0
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TDA7415CB

1.0

Te+04
Hz

1e+03

Description of the audio processor

Center frequency: Figure 5 shows all the selectable center frequencies at a gain of

15dB

2.

15dB, Q

Bass center frequencies; gain

Figure 5.

dB
16

Quality factor: Figure 6 shows the four selectable filter quality factors at a gain of 15dB

3.

Bass filter quality factors; fo= 60Hz, gain= 15dB.

Figure 6.
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Description of the audio processor

TDA7415CB

DC-mode: Figure 7 shows the effect of the DC-mode at a filter gain of 15dB. In this

4.

mode the DC-gain is increased by 4.4dB. In addition the programmed center

frequencies and quality factors are decreased by 25%, which realizes alternative

frequency responses.

=1.5

15dB, Q

Bass DC-mode frequency responses; gain

Figure 7.
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Mid filter
There are three parameters programmable in the mid-filter stage.

5.2.2

Control Range: Figure 8 shows the control range in the frequency domain at 1kHz

center frequency.

1.

Mid control range; fo= 1kHz, Q= 1.0

Figure 8.
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TDA7415CB

1.0

Center frequency: Figure 9 shows the four selectable center frequencies at a gain of
Mid center frequencies; gain= 15dB, Q

15dB.

Figure 9.
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Quality Factor: Figure 10 shows the two selectable filter quality factors at a gain of

15dB.

Figure 10. Mid filter quality factors;

3.

Description of the audio processor

Doc ID 14100 Rev 4

22/50



Description of the audio processor

TDA7415CB

5.2.3 Treble filter

There are two parameters programmable in the treble-filter stage.

Control Range: Figure 11 shows the control range in the frequency domain at 12.5kHz

center frequency.

1.

1.0

Treble control range; fo= 12.5kHz, Q

Figure 11.

Center frequency: Figure 12 shows the four selectable center frequencies at a gain of

15dB

2.

Figure 12. Treble center frequencies; gain= 15dB, Q= 1.0

[y
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Description of the audio processor

Room EQ filter

524

There are three parameters programmable in the room-EQ stage.

Control range: Figure 13 shows the control range in the frequency domain at 200Hz

1.

center frequency. The filter has intentional non-uniform attenuation steps. These are

1dB, 2dB, 3dB, 4dB, 5.5dB, 7dB and 9dB.

1.0

Figure 13. Room-EQ control range; fo= 200Hz, Q

1e+02

™ Tewt

Notch frequency: Figure 14 shows the four selectable notch frequencies at a gain of

15dB

2.

1.0.

Figure 14. Room-EQ notch frequencies; attenuation= -7dB, Q
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Description of the audio processor

TDA7415CB

Quality factor: Figure 15 shows the two selectable filter quality factors at a gain of

15dB

3.

mm

1e+02

™ Tem
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