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TDA7705

Highly integrated tuner for AM/FM car radio

Features

Fully integrated VCO for world tuning

High performance PLL for fast RDS system
AM/FM mixers with high image rejection
Integrated AM-LNA and AM-PINDIODE

Automatic self alignment for preselection and
image rejection

m Digital IF signal processing, high performance
and drift-free

m Integrated IF-filters with high selectivity, high
dynamic range and adaptive bandwidth control

m RDS demodulation with group and block
synchronization

m High performance stereodecoder with
noiseblanker

I2C/SPI bus controlled
m Single 5V supply
m LQFP64 package

Description

The TDA7705 highly integrated tuner (HIT) is a
new generation of high performance tuners for
carradio applications.

LQFP64

It contains mixers and IF amplifiers for AM and
FM, fully integrated VCO and PLL synthesizer,
IF-processing including adaptive bandwidth
control, stereo decoder and RDS decoder on a
single chip.

The utilization of digital signal processing results
in numerous advantages against today's tuners:
very low number of external components, very
small space occupation and easy application,
very high selectivity due to digital filters, high
flexibility by software control and automatic
alignment.

Table 1. Device summary
Order code Package Packing
TDA7705 LQFP64 (10x10x1.4mm) Tray
TDA7705TR LQFP64 (10x10x1.4mm) Tape and reel
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Block diagram and pins description TDA7705

1 Block diagram and pins description
1.1 Block diagram
Figure 1. Functional block diagram
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TDA7705

Block diagram and pins description

1.2

Pin description

Figure 2. Pin connection (top view)
(o]
555888855 822588¢
4 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
LFI [: 1 O 48 :] GND-1V2
PLLTEST [: 2 47 :] VDD-1V2
DAC [: 3 46 :] TEST
TCAGCFM [: 4 45 :] RSTN
FMMIX1dec [| 5 44 [ MODE
FMMIX1in [| 6 43 [ GPIOO
FMMIX2in [: 7 42 :] GPIO1
GND-RF [: 8 41 :] GPIO2
FMPINDRV [: 9 40 :] GPIO3
VCC-RF [: 10 39 :] RDSINT
TCAM [] 11 38 [] vDD-1v2
AMPINDRV [] 12 37 [] SCL/ICLK
PINDdec [: 13 36 :] SDA/MOSI
PINDin [: 14 35 :] SPI_MISO
GND-LNA [: 15 34 :] SPI_CS
LNAin [: 16 33 :] GND-3V3
\1718192021 22 23 24 25 26 27 28 29 30 31 32/
8§ 3¢9QgPeEggLrB8gooyyyg
2<<g%5§§%5§‘?‘?87‘? ACo0418
5555255508858 58E
Table 2. Pin description
Pin # Pin name Function
1 LF1 PLL loopfilter output
2 PLLTEST PLL test output / GPO
3 DAC FM tuning DAC output
4 TCAGCFM FM AGC time constant
5 FMMIX1dec FM mixer decoupling
6 FMIX1in FM mixer input 1
7 FMIX2in FM mixer input 2
8 GND-RF RF Ground
9 FMPINDRV FM AGC PIN diode driver
10 VCC-RF 5V supply for RF section
11 TCAM AM AGC time constant
12 AMPINDRV AM AGC external PIN diode driver
13 PINDdec AM AGC internal PIN diode decoupling
14 PINDin AM AGC internal PIN diode input
15 GND-LNA AM LNA and internal PIN diode GND
16 LNAin AM LNA input

Doc ID 15938 Rev 9
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Block diagram and pins description TDA7705
Table 2. Pin description (continued)
Pin # Pin name Function
17 LNAdec AM LNA decoupling
18 LNAout AM LNA output first stage
19 |LNAin2 AM LNA input 2" stage
20 LNAout2 AM LNA output

21 LNAdec2

AM LNA decoupling 2"9 stage

22 AMMIXin2

AM mixer input 2

23 AMMIXin1

AM mixer input 1

24 AMMIXdec

AM mixer decoupling

25 GND-IF

IF and Vref GND

26 VREF165

1.65V reference voltage decoupling

27 VREFdec

3.3V reference voltage decoupling

28 GND-DIG

Digital GND

29 VCC-DIG 5V supply for digital logic
30 VCCreg1V2 VCC of 1.2V regulator
31 REG1V2 1.2V regulator output

32 VDD-3V3

3.3V VDD output / decoupling

33 GND-3V3

3.3V VDD GND

34 SPI_CS

SPI chip select

35 SPI_MISO

SPI Data output

36 SDA / SPI_MOSI

I2C bus data / SPI data input

37 SCL/SPIL_CLK

I2C bus Clock / SPI clock

38 VDD-1V2

1.2V DSP supply

39 RDSINT RDS interrupt

40 GPIO3 Reserved

41 GPIO2 Reserved

42 GPIO 1 Reserved

43 GPIO O Reserved

44 MODE For debug purpose only, connected to GND
45 RSTN Reset pin (active low)

46 TEST Test input

47 VDD-1V2

1.2V DSP supply

48 GND-1V2

Digital GND for 1.2V VDD

49 VCC-DAC

5V supply of audio DAC

50 OSCout

Xtal osc output

51 OSCin

Xtal osc input

8/42
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TDA7705

Block diagram and pins description

Table 2. Pin description (continued)
Pin # Pin name Function

52 GND-DAC Audio DAC GND
53 DACoutL Audio output left
54 DACoutR Audio output right
55 GND-IFADC IF ADC GND
56 LIFrefL IF ADC reference low
57 LIFrefH IF ADC reference high
58 VCC-IFADC 5V supply of IF ADC
59 VCC-PLL 5V supply of PLL
60 GND-PLL PLL GND
61 VCO-dec VCO decoupling
62 LFref Loopfilter reference
63 VCC-VCO 5V supply of VCO
64 GND-VCO VCO GND

Doc ID 15938 Rev 9
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2

2.1

2.2

2.3

2.4

2.5

10/42

Function description

FM - mixers

The image-rejection mixer has two FM inputs, selectable through software. These inputs
feed stages with different gains, noise figures, and IIP3. They are optimized for best
performance in case of a passive tuned prestage and for a passive fixed bandpass without
tuning for low-cost application respectively.

The second input offers also the possibility of an easy addition of a weather-band
preselection filter.

The input frequency is downconverted to low IF with high image rejection.

The tuned application is supported by an 8-bit tuning DAC. The alignment of the DAC is
performed automatically.

FM - AGC

The programmable RFAGC senses the mixer input whereas the IFAGC senses the IFADC
input to avoid overload.

The PIN diode driver is able to drive external PIN diodes with a current value as high as
15mA.

The time constant of the FM-AGC is defined by an external capacitor.

AM - LNA

The AM-LNA is integrated with low noise and high [IP2 and IIP3. The gain of the LNA is
controlled by the AGC. The maximum gain is set with an external resistor, typically 26 dB
with 1 kQ.

AM - AGC

The programmable AM-RF-AGC senses the mixer inputs and controls the internal PIN diode
and LNA gain.

First the LNA gain is reduced by about 10dB, then the PIN diodes are activated to attenuate
the signal.

The time constant of the AM-AGC is defined with an external capacitor and programmable
internal currents.

AM - mixers

The image-rejection mixer has two AM inputs selectable via software. It easily supports low-
cost applications for extended frequency bands like SW, DRM.

The input frequency is converted to low IF with high image rejection.

Doc ID 15938 Rev 9 KYI
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Function description

2.6

2.7

2.8

2.9

2.10

2.11

IF A/D converters

A high performance IQ-IFADC converts the IF-signal to digital IF for subsequent digital
signal processing.

Audio D/A converters

A stereo DAC provides the left / right audio signals after IF-processing and stereodecoding
by the DSP.

VCO

The VCO is fully integrated without any external tuning component. It covers all FM
frequency bands including EU, US , Japan, EastEU, Weatherband and AM-bands including
LW, MW, SW.

PLL

The high speed tuning PLL is able to settle within about 300 ps for fast RDS applications.
The frequency step can be as low as 5 kHz in FM and 500 Hz in AM.

Crystal oscillator

The device works with a 37.05 MHz fundamental tone crystal, and can be used also with a
3 overtone 37.05 MHz crystal.

DSP

The DSP and its hardware accelerators perform all the digital signal processing. The main
program is fixed in ROM. Control parameters are copied in RAM and are accessible and
modifiable there, thus allowing parametric performance optimization.

It performs:

e digital down-conversion of IF

® bandwidth selection with variable controlled bandwidth

e FM and AM noiseblanking
°

FM/AM demodulation with softmute, high-cut, weak signal processing and quality
detection

FM stereo decoding with stereo blend

RDS demodulation including error correction and block synchronization with generation
of an RDS interrupt for the main pP

® Autonomous control of RDS-AF tests
® Self alignment of preselection tuning

Doc ID 15938 Rev 9 11/42
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2.12

2.13

2.13.1

12/42

10 interface pins

The TDA7705 has the following IO pins:

PLLTEST pin 2 general purpose output
SPI_CS pin 34  serial communication with pP
SPI_MISO pin35 serial communication with yP
SDA/MOSI pin 36  serial communication with yP
SCL/CLK pin 37  serial communication with pP
RDSINT pin 39  serial communication with pP
RSTN pin 45  reset pin driven by yP

The pins labeled GPIOO, 1, 2 and 3 (pins 43 to 40) are reserved.

The pin PLLTEST output voltage can be freely programmed via software and be used to
drive switches if needed by the application.

All the inputs are voltage-tolerant up to 3.5 V . The outputs can drive currents up to 0.5 mA
from the internal 3.3 V supply line.

Serial interface

The device is controlled with a standard I12C bus or SPI interface.

Through the serial bus the processing parameters can be modifed and the signal quality
parameters and the RDS information can be read out.

The operation of the device is handled through high level commands sent by the main car-
radio PP through the serial interface, which allow to simplify the operations carried out in the
main pPP. The high level commands include among others:

e set frequency (which allows to avoid computing the PLL divider factors);

@ start seek (the seek operation can be carried out by the TDA7705 in a completely
autonomous fashion);

® RDS seek/search (jumps to AF and quality measurements are automatically
sequenced).

Serial interface choice / boot mode

The device can communicate with the main pP with two different standard serial protocols:
SPI and I°C. The configuration is chosen by setting the proper value (0V or 3.3V) at pins 35
and 39 and it is latched (e.g. made effective) when the RSTN line transitions from low to
high (when RSTN is low, the IC is in reset mode).

The voltage level forced to pins 35 and 39 must be released to start the system operation a
suitable time after the RSTN line has gone high.

The list of configurations is shown in the following table:
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Function description

Table 3. Boot mode pin configuration
Configuration: I2C (addr. 0 x C2) I2C (addr. 0 x C8) SPI
Pin at reset operation at reset operation at reset operation
39 RDSINT _O RDS interrupt .0 RDS interrupt _1 RDS interrupt
in out in out in out
2 2
37 sCL « I C.SCL N | C.SCL « SPI.CLK
n N n
2 2
36 SDA « | C SDA " | C SDA « SPI MOSI
in/out in/out in
1 1 P1 Ml
35 (SPI_MISO) .O - . - . S S0
in in in out
34 (SPI_CS) X - X - X SPiInSS
If 12C serial bus is chosen as means of communication with the controlling device, two chip
addresses are possible: 0xC2/C3 or 0xC8/C9, depending on the initial configuration of pins
35 and 39.
The status of pins 35 and 39 during the reset phase can be set to:
high, through external <10 kQ resistors tied to 3.3V (pin 32), or
low, by not forcing any voltage on them from outside, as 50 kohm internal pull-down
resistors are present on said pins.
To make sure the boot mode is correctly latched up at start-up, it is advisable to keep the
RSTN line low until the IC supply pins have reached their steady state, and then for an
additional time T,gqet (S€€ Section 3.4.8).
2.13.2  I?C bus protocol

I°C requires two signals: clock (SCL) and data (SDA - bidirectional). The protocol requires
an acknowledge after any 8-bit transmission.

A "write" communication example is shown in the figure below, for an unspecified number of
data bytes (see the relevant technical documentation for frame structure description):

Figure 3.  I2C "write" sequence

o T XX XY T T XX X T
| faod | |

data | 1 ACK 5 |STOP|

[start| | address
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2.13.3

14/42

The sequence consists of the following phases:

® START: SDA line transitioning from H to L with SCL fixed H. This signifies a new
transmission is starting;

® data latching: on the rising SCL edge. The SDA line can transition only when SCL is
low (otherwise its transitions are interpreted as either a START or a STOP transition);

® ACKnowledge: on the oth sCcL pulse the uP keeps the SDA line H, and the TDA7705
pulls it down if communication has been successful. Lack of the acknowledge pulse
generation from the TDA7705 means that the communication has failed;

® achip address byte must be sent at the beginning of the transmission. The value can
be C2 or C8 (according to the mode chosen at start-up during boot) for "write";

® as many data bytes as needed can follow the address before the communication is
terminated. See the next section for details on the frame format;

® STOP: SDA line transitioning from L to H with SCL H. This signifies the end of the
transmission.

Red lines represent transmissions from the TDA7705 to the pP.
A "read" communication example is shown in the figure below, for an unspecified number of
data bytes (see later on for frame structure decription):

Figure 4. I2C "read" sequence

o T XX XY T XXXy L™

SCL clk1 clk2 B clk8 clk9 clk1 clk2 - clk8 clk9

|sTart| | address | Facki | data | iacki  |stod|

The sequence is very similar to the "write" one and has the same constraints for start, stop,
data latching. The differences follow:

® achip address must always be sent by the pyP to the TDA7705; the address must be C3
(if C2 had been selected at boot) or C9 (if C8 had been selected at boot);

® a header is transmitted after the chip address (the same happens for "write") before
data are transferred from the TDA7705 to the pP. See the relevant technical
documentation for details on the frame format;

® when data are transmitted from the TDA7705 to the pP, the pP keeps the SDA line H;

e the ACKnowledge pulse is generated by the pP for those data bytes that are sent by the
TDA7705 to the pP. Failure of the pP to generate an ACK pulse on the oth CLK pulse
has the same effect on the TDA7705 as a STOP.

The max. clock speed is 500 kbit/s.

SPI bus protocol

SPI requires four signals: clock (CLK), master output/slave input (MOSI - for communication
from the pP to the TDA7705), master input/slave output (MISO - for communication from the
TDA7705 to the pP), chip select (CS). CLK is generated by the master device and is used
for synchronization. MOSI and MISO are the data lines. The CS line is unique for each
device in an SPI bus. The pP pulls low the TDA7705 CS line to select it for communication.
The protocol does not foresee any transmission acknowledgement.

The SPI protocol has four possible modes of operation as far as data latching is concerned:
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Figure 5. SPI modes

Clock Phase (CPHA)
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In the case of the TDA7705, the data are latched on the clock's rising edge, with CPOL = 1
and CPHA = 1 (mode 3 in the figure above). According to the specification of this mode, the
polarity of the CLK line when no communication is taking place is high.

A "write" communication example is shown in the figure below, for an unspecified number of
bits (see the relevant technical documentation for frame structure description):

Figure 6. SPI "write" sequence

wos T NEX XXX X X OXOXOXOOEY

The start condition is signaled by the CS line going low, and the stop condition by the CS
line going high. It is not allowed to toggle the CS line while the communication is going on.

A "read" communication example is shown in the figure below, for an unspecified number of
bits (see the relevant technical documentation for frame structure description ):

Figure 7. SPI "read" sequence
Cs | |—

The red line is controlled by the TDA7705, whereas the black lines are controlled by the pP.
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Electrical specifications TDA7705
3 Electrical specifications
3.1 Absolute maximum ratings
Table 4. Absolute maximum ratings
Symbol Parameter Test condition Min Typ Max Units
Vee Supply voltage - - - 5.5 \
Tstg Storage temperature - -55 - 150 °C
Human body model > +2000
Charged device model > +450
Vesp | ESD withstand voltage \
Charged device model, corner pins > +750
Machine model >+150
3.2 Thermal data
Table 5. Thermal data
Symbol Parameter Test condition Value Units
Thermal resistance o
Rth j-amb junction-to-ambient LQFP64 10x10, double-layer JEDEC PCB 55 C/w
3.3 General key parameters
Table 6. General key parameters
Symbol Parameter Test condition Min Typ Max Units
Vee 5V supply voltage - 4.7 5 5.25 \"
lcc Supply current @ 5V - - 220 295 mA
Tamb Ambient temperature range |- -40 - 85 °C
Vyvccreagiz | VCCREG12 supply voltage | see note(") 2 - - Vv
igi h li t I
Vive Digital core 1.2V supply when supg ied externally 1.08 19 132 v
voltage see note @
Vive = 1'?2? v - - 120 mA
see note
Digital core 1.2 V supply Viyo=12V i
va current see note @ 80 135 mA
Viva = 1‘?22) v - - 150 mA
see note

1. In the typical application supplied from 5V with a series resistor.

2. When the 1.2 V supply is applied externally, and not using the internal 1.2 V regulator.

16/42
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3.4 Electrical characteristics
Vee =4.7 V10 5.25 V; Ty, = -40 °C to +85 °C; unless otherwise specified.
3.4.1 FM - section
Table 7. FM - section
Symbol Parameter Test condition Min Typ Max Units
FM IMR mixer
Rin Input resistance - 90 130 170 kQ
Mi?< 1, Rsource = 1.5 kQ, i o5 31
noiseless
Vhoise Input noise voltage - nV/VHz
Mix 2, Rgource = 800 Q,
. - 2 25
noiseless
Mix 1
122 125 dBuVv
to V; =90 dBpV
IP3 3 order intercept point UMF:XC; in/tone H -
118 121 dBuVv
up t0 Vinjtone = 85 dBuV g
FM AGC
Mix 1, min setting - 87 -
RFAGC threshold, referred to [\1ix 1 max setting B 93 i
mixer input; i dBuv
RF level Mix 2, min setting - 85 -
RFAGC-Thr Mix 2, max setting - 91 -
Threshold steps - - 2 - dB
Threshold error @ Tymp =27 °C -1.5 1.5 dB
Threshold temperature drift - 0.016 - dB/K
Mix 1, min setti - 1 -
IFAGC threshold, referred to > 1, min seting 8
mixer input; at tuned Mix 1, max setting - 85 - dBuV
frequency Mix 2, min setting - 77 -
RF level
IFAGC-Thr | °'¢ Mix 2, max setting - 81 -
Threshold steps - - 2 - dB
Threshold error @ Tymp =27 °C -1.5 1.5 dB
Threshold temperature drift |- 0.016 - dB/K
- Pin diode source current @ Tymp = 27 °C; see note(!) 12 - - mA
- Pin diode sink current - 3 - 20 MA
i Pin diode source current in @ Ty = 27 °C; see note 04 i i mA
constant current mode

1. The current is generated by a PTAT (Proportional To Absolute Temperature) source, and has therefore a temperature
dependency described by: Al/lo = AT/To, with lo being the current at ambient temperature (25 °C) and To the ambient
temperature (25°C) expressed in Kelvin, that is 298 K.
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3.4.2 AM - section
Table 8. AM - section
Symbol Parameter Test condition Min Typ Max Units
AM IMR Mixer
Rin Input resistance - 20 30 45 kQ
Vout max | Max. output voltage without clipping - 126 - dBpV
Mi)_( 1, Rsource = 1 k&, i 85 12
_ noiseless
Vnin Input noise voltage . nV/JHz
' Mix 2, Rgource = 1 k2,
. - 8.5 12
noiseless
Mix 1,2
IIP3 3 order intercept point ’ 126 129 - dBuVv
PP up t0 Vinjtone = 90 dBuV g
Mix1 1,2
P2 2" order intercept point ' - 158 - dBuVv
PLP up 10 Vinstone = 90 dBuV i
N . N=2!31415v6 = 100 -
LO hsupp | LO harmonic suppression dB
N=7,9 - 85 -
AM LNA
. . Max Gain, Rgy; = 1 kQ 21 25 28
Gain Voltage gain - - dB
Min Gain (AGC controlled) - 12 -
Rin Input resistance - - 1000 kQ
Cin Input capacitance - - 20 pF
Vnin Input noise voltage - - 1.0 1.4 | nVAHz
1IIP3 3 order intercept point @ maximum LNA gain - 125 - dBpVv
11P2 2" order intercept point @ maximum LNA gain - 143 - dBuv
AM PIN diode
nd . . Full attenuation, i i
1IP2 2" order intercept point Ceource = 80 PF, =1 MHz 140 dBpVv
Rmin Minimum resistance - - 50 80 Q
Cin Input capacitance High ohmic - 12 - pF
AM AGC
AGC-Thr Referred to mixer input M?x 1,2 min settihg - 87 - 4BV
RF level Mix 1,2 max setting - 93 -
Threshold steps - - 1 -
Thr-steps | Threshold error @ Tymp =27 °C -2.5 - 2.5 dB
Threshold temperature drift |- -3 - 3
- Pin diode source current @ Tymp =27 °C; see note(") 2 - 10 mA
- Pin diode sink current - 15 35 50 pA
- Pin diode source current in @ Tymp =27 °C; see note(!) 15 2.5 3.5 mA
constant current mode

1. The current is generated by a PTAT (Proportional To Absolute Temperature) source, and has therefore a temperature
dependency described by: Al/lo = AT/To, with lo being the current at ambient temperature (25 °C) and To the ambient
temperature (25 °C) expressed in Kelvin, that is 298 K.
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3.4.3 vCO
Table 9. VCO
Symbol Parameter Test condition Min Typ Max Units
Fvco Frequency range VCO - 1100 1550 MHz
Locked VCO;
values referred @ 100MHz
PN Phase noise of LO @ 100 Hz - -100 - dBc/Hz
@ 1kHz -115
@ 10 kHz -115
. FM reception, deemphasis i )
dev Deviation error (rms) 50, fyqo = 20 Hz...20 kHz 5 Hz
3.4.4 Phase locked loop
Table 10. Phase locked loop
Symbol Parameter Test condition Min Typ Max Units
Tsettle Settling time FM Af <10 kHz - 300 - ps
FM step |FM frequency step - - 5 - kHz
AM step | AM frequency step - - 500 - Hz
3.4.5 Tuning DAC
Table 11. Tuning DAC
Symbol Parameter Test condition Min Typ Max Units
Res Resolution 8 bit 18 - mV
Voutmin Min output voltage - 0.6 0.7 \'%
Voutmax | Max ouput voltage - VCC-0.2 | VCC-0.1 - \%
Rout Output impdedance - 25 3.5 kQ
DNL Diff. Non linearity - - 0.5 LSB
Teonv Conversion time - 20 - ps
3.4.6 IF ADC
Table 12. IF ADC
Symbol Parameter Test condition Min Typ Max Units
DRgm Dynamic range in FM BW = +200 kHz - 90 - dB
. L mixer 1 11 1.9
VNn,inEm | Input noise referred to mixer input mixer 2 - 07 12 nV/\Hz
DRam Dynamic range in AM BW = +4 kHz - 103 - dB
Vninam | Input noise referred to mixer input | - - 6.9 12 nV/Hz
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3.4.7 Audio DAC
Table 13. Audio DAC
Symbol Parameter Test condition Min Typ Max Units
Vout Max. output voltage Full scale - 1 - Vrms
BW Bandwidth 1dB attenuation - 15 - KHz
Rout Output resistance - 600 750 900 Q
VN, out Output noise - - 60 95 pvrms
THD Distortion -6 dBFS - 0.03 0.04 %
3.4.8 10 interface pins
Table 14. 10 interface pins
Symbol Parameter Test condition Min Typ Max Units
i High level output voltage (all _ i
I0s except GPO pin 2) lout = 500 pA 29 3.2 v
GPIOs source current (all 10s | Total sourced current by all
- ) : - - 1.25 mA
in source mode except pin 2) | GPIOs
i Low level output voltage (all . i
I0Os except GPO pin 2) lout = -1 mA 0.1 0.3 v
- Input voltage range - 0 - 3.5 \Y
- High level input voltage - 2.0 - -
- Low level input voltage - - - 0.8 \"
Minimum time during which
Treset Reset time pin RSTN must be low so as 10 - - ps
to reset the device
Minimum time during which
) . the voltage applied at pins 25
Tiatch Er?]c: mode configuration latch and 39 must be kept in order 10 - - ys
to latch the correct boot mode
(serial bus configuration)
GPO PLLTEST (pin 2) max
- - - 1 mA
source current
GPO PLLTEST (pin 2) max
- . -1 - mA
sink current
GPO PLLTEST (pin 2)
- minimum high level output lout=1mA 2.8 3.1 - \Y
voltage
GPO PLLTEST (pin 2)
maximum high level output lout=1mA - 0.1 0.3 \
voltage
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3.4.9

I2C interface

The following parameters apply to the serial bus communication when 1°C protocol has
been selected at start-up. For the other electrical characteristics of the pins, Section 3.4.8
applies. The parameters of the following table are defined as in Figure 8.

Table 15.  12C interface
Symbol Parameter Min Max Units
fscL SCL Clock frequency - 500 kHz
taa SCL low to SDA data valid 0.3 - us
time the bus must be kept free before a new
touf . 1.3 - Us
transmisison
tup.sta | START condition hold time 0.6 - ps
tLow Clock low period 1.3 - ps
tHIGH Clock high period 0.6 - ps
tsu.spa | START condition setup time 0.1 - us
thD-DAT Data input hold time 0 0.9 us
tsu-pDaT Data input setup time 0.1 - ps
tr SDA & SCL rise time - 0.3 ps
e SDA & SCL fall time - 0.3 ps
tsu.stop | Stop condition setup time 0.6 - ps
toH Data out time - 0.3 Us
Figure 8. I2C bus timing diagram
tHIGH R tLow tF
<—>| —>—|<— -
SCL
tSU-STA—"] tHD-DAT—> | tSU-STOP
—» | tSyU-DAT -  u
<—> tHD-SDA
SDA IN / {
— — -¢ -
tAA tDH tbuf
( C
) )
SDA OUT o
)7 D95AU378A
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3.4.10 SPI interface

The following parameters apply to the serial bus communication when SPI protocol has
been selected at start-up. For the other electrical characteristics of the pins, Section 3.4.8
applies.

Table 16. SPI interface

Symbol Parameter Min Max Unit
fsck Clock frequency - 4.0 MHz
tsy Data setup time 25 - ns
tH Data hold time 25 - ns
twH SCK high time 50 - ns
twi SCK low time 50 - ns
tRi Input rise time - 2 us
tr Input fall time - 2 ps
ty Output valid from clock low - 50 ns
tho Output hold time 25 - ns
tpis Output disable time 25 ns
tcs CS high time 25 - ns
tcss CS setup time 25 - ns
tosH CS hold time 25 - ns

Figure 9. SPI bus timing diagram

SPI_SS
tcss tcsH

(UFIREEELEEEE N —_— s\ | e
SPI_CLK N tyH WL ,

Vi b

tsu tH

7
SPLMOSI VALIDIN \\\ \\\\\ \\ \

ViL .

tFI

‘—" tv tHo 4—" < tois
V
spimiso o —HZ \ | wz

VoL

3.4.11 Warning

When the TDA7705 is not powered on, the internal ESD protection diodes pull-down keep
the I2C/SPI lines connected to ground. This implies that the 1°C/SPI bus connected to the
TDA7705 may not be used to drive other devices when the TDA7705 is powered off.
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3.5

3.5.1

Overall system performance

All measurements obtained with application of Figure 16 (FM tuned application / SPI

control) unless otherwise specified.

FM overall system performance

Antenna level equivalence: 0 dBpV = 1 pV s (Antenna terminal voltage with 50 Q source).

Figure 10. FM input set-up

Vit + 6dBT

v, T 500

Vit + 6dBT

50Q

PCB
UNDER
TEST

<

Input level referred to signal generator loaded with 50 Q (V,4, node 'A’); no antenna dummy;
AM input not connected. F; = 98.1 MHz, V4 = 60 dBpV, mono modulation, fye, = 40 kHz,

faudio = 1 kHz. De-emphasis = 50 ps. Unless otherwise specified

Table 17. FM overall system performance
Parameter Test condition Min Typ Max Units

(can be modified by the user)

Tuning range FM Eu (automatic FE alignment 87.5 - 108 MHz
available)

Tuning step FM Eu (can be modified by the user) - 100 - kHz
(can be modified by the user)

Tuning range FM US (automatic FE alignment 87.5 - 107.9 MHz
available)

Tuning step FM US (can be modified by the user) - 200 - kHz
(can be modified by the user)

Tuning range FM Jp (automatic FE alignment 76 - 90 MHz
available)

Tuning step FM Jp (can be modified by the user) - 100 - kHz
(can be modified by the user)

Tuning range FM EEu (automatic FE alignment not 65 - 74 MHz
available)

Tuning step FM EEu (can be modified by the user) - 100 - kHz

Sensitivity S/N =26dB - -7 -4 dBuVv
@ 10 dBpV, no highcut, DISS

S/N BW = #3 - 55 - dB
@ 60 dBpV, mono 72 75 - dB

. @ 60 dBpV,

Uttimate S/N Deviation = 75 kHz, mono 8 81 i dB

@ 60 dBpV, stereo 70 73 - dB
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Table 17.

FM overall system performance (continued)

Parameter

Test condition

Min

Typ

Max

Units

Distortion

Deviation= 75 kHz

0.05

%

Max deviation

THD=3%

140

kHz

Adjacent channel selectivity

AF=100kHz, SINAD=30dB
desired 40 dBuV, dev=40kHz,
400Hz

undesired. dev=40kHz, 1KHz

25

dB

Alternate channel selectivity

AF=200 kHz, SINAD=30 dB
desired 40 dB pV,
dev=40kHz, 400 Hz
undesired. dev=40kHz, 1kHz

63

daB

Max. strong signal interferer

Desired = 10 dBpV
SINAD =30 dB
Undesired AF = 5 MHz
dev =40 kHz, 1 kHz

94

dBpVv

Max. strong signal interferer

no preselection (“wide-band”)
application

Desired = 10 dBpV
SINAD =30 dB
Undesired AF = 5 MHz
dev =40 kHz, 1 kHz

88

dBuVv

3 signal performance!(")

Desired = 40 dBpV,

dev = 40 kHz, 400 Hz,
SINAD =30 dB

Undesired1 = +400 kHz,
dev =40 kHz, 1 kHz
Undesired2 = +800 kHz, no
mod

103

dBpvV

Desired = 40 dBpV,

dev = 40 kHz, 400 Hz,
SINAD =30 dB

Undesired1 = +1 MHz,
dev=40kHz, 1 kHz
Undesired2=+2MHz, no mod

106

dBuVv

3 signal performance!(")

no preselection (“wide-band”)
application

Desired = 40 dBpV,

dev = 40 kHz, 400 Hz,
SINAD =30 dB

Undesired1 = +400 kHz,
dev =40 kHz, 1 kHz
Undesired2 = +800 kHz, no
mod

103

dBuv

Desired = 40 dBpV,
dev=40kHz, 400 Hz,
SINAD=30 dB

Undesired1 =+1 MHz,
dev=40kHz, 1 kHz
Undesired2=+2MHz, no mod

104

dBuVv

AM suppression

m =30 %

70

dB
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Table 17. FM overall system performance (continued)
Parameter Test condition Min Typ Max Units
Image rejection - - 80 - dB
-0.33 -0.27
Logarithmic field strength @40 dBpvV (equiv. 03 | (equiv. 3
indicator read “FM_Smeter_log” to 37 ’ to 43
dBuV) dBuV)
1. Signal levels referred to combiner output.
3.5.2 AM MW overall system performance
Antenna level equivalence: 0 dBpV =1 pV, .
Figure 11. AM MW input set up
500 A 15PF 300 PCB
I—ETO— UNDER
TEST
50Q

Vrf+6dBT

ol T o L

Level referred to SG output before antenna dummy (V4, node 'A'); capacitive dummy
15pF+68pF, FM input not connected. F,; = 999 kHz (1000 kHz for US), Vs =74 dBpV,
mod = 30%, f,,qic =400 Hz, unless otherwise specified.

Table 18. AM MW overall system performance
Parameter Test condition Min Typ Max Units
Tuning range MW Eu/Jp (can be modified by the user) | 531 - 1629 kHz
Tuning step MW Eu/Jp (can be modified by the user) - 9 - kHz
Tuning range MW US (can be modified by the user) | 530 - 1710 kHz
Tuning step MW US (can be modified by the user) - 10 - kHz
Sensitivity S/N =20dB - 27 30 daBupVv
Ultimate S/N @ 80 dBpV 63 66 - dB
Ref.=74 dBuV
AGC F.O.M. 50 62 65 dB
-10dB drop point
Distortion m =80 % - 0.1 - %
. L AF=9 kHz, SINAD = 26 dB
Adjacent channel selectivity undesired. m=30%, 1 kHz - 42 - dB
. AF=18 kHz, SINAD=26 dB
Alternate channel selectivity undesired. m=30%, 1kHz - 50 - daB
Ays Doc ID 15938 Rev 9 25/42
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