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TDA7541B

AM/FM car radio tuner IC with stereo decoder

and intelligent selectivity system

Features

m FM part
— AGC generation by RF and IF detection
— 1/Q mixer for 15t IF 10.7 MHz with image
rejection
— Mixer for 2"9 IF 450 kHz

— Internal 450 kHz band pass filter with
bandwidth control by ISS

— Fully integrated FM demodulator with noise
cancellation
m AM part
— Wide and narrow AGC generation

— Mixer for 18 IF 10.7 MHz, AM up
conversion

— Mixer for 2" IF 450 kHz
— Integrated AM-demodulator
— AM IF noise blanking

m Stereo decoder

— PLL with adjustment free, fully integrated
VCO

— Automatic pilot dependent
MONO/STEREO switching

— Programmable ROLL-OFF compensation

— High cut and stereo blend-characteristics
programmable

— Dedicated RDS mute
— Audio noise blanker
m Additional features
— VCO for world tuning range

LQFP64

— High performance fast PLL for RDS-
System

— IF counter for FM and AM with search stop
signal

— Quality detector for level, deviation,
adjacent channel and multipath

— 1SS (Intelligent selectivity system) for
cancellation of adjacent channel and noise
influences

— Adjacent channel mute

— Fully electronic alignment

— Independent weather band input

— Al functions I2C bus controlled

Description

The TDA7541B is a high performance tuner
circuit with stereo decoder for AM/FM car radio. It
contains a mixer, IF amplifier, demodulator for AM
and FM, stereo decoder, quality detection, ISS
filter and PLL synthesizer with IF counter on a
single chip. Use of BICMOS technology allows the
implementation of several tuning functions and a
minimum of external components.

Table 1. Device summary
Order code Package Packing
TDA7541B LQFP64 (10 x 10 x 1.4 mm) Tray
TDA7541BTR LQFP64 (10 x 10 x 1.4 mm) Tape and reel
TDA7541BW LQFP64 (14 x 14 x 1.4 mm) Tray
TDA7541BWTR LQFP64 (14 x 14 x 1.4 mm) Tape and reel
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Figure 1.
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TDA7541B Pin connection and pin description

2 Pin connection and pin description
2.1 Pin connection
Figure 2. Pin connection (top view)
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Pin description

Table 2. Pin description

Pin No. Pin name Function
1 VCCMIX1 Mixer1 Supply
2 DEVTC Deviation Detector Time Constant
3 AMMIX1IN AM Mixer1 Input
4 AMRFAGCOUT AM RF AGC Voltage Output
5 WB Weather Band Input
6 AMMIX1REF AM Mixer1 Reference
7 AMPINDR AM Pin Diode Driver Output
8 FMMIX1INA1 FM Mixer1 Input1
9 GNDRF RF Ground
10 FMMIX1IN2 FM Mixer1 Input2
11 TV Tuning Voltage Preselection
12 FMPINDR FM Pin Diode Driver Output
13 FMAGCTC FM AGC Time Constant
14 VCOB VCO Input Base
15 VCOE VCO Output Emitter
16 VCCVCO VCO Supply
17 GNDVCO VCO Ground
18 LPOUT OpAmp Output to PLL Loop Filter
19 VREF2 Voltage Reference for PLL OpAmp
20 LPF OpAmp Input to PLL Loop Filter
21 LPHC High Current PLL Loop Filter Input
22 SW Free Programmable Switch Output
23 MUX Multiplexer Output
24 SSTOP Search Stop Output
25 SDA I°C Bus Data
26 SCL I2C Bus Clock
27 FSU Unweighted Field Strength Output
28 FSTC S-meter Filtering Capacitor
29 XTALG Xtal Oscillator to MOS Gate
30 ISSTC1 ISS Filter Time Constant1 (slow)
31 ISSTC2 ISS Filter Time Constant2 (fast)
32 XTALD Xtal Oscillator to MOS Drain
33 GNDVCC1 Digital Ground

Doc ID 16048 Rev 2
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Pin connection and pin description

Table 2. Pin description (continued)
Pin No. Pin name Function
34 L Stereo Decoder Output Left
35 R Stereo Decoder Output Right
36 VCCA1 Digital Supply
37 FSWO Weighted Field Strength Output
38 GNDSTD Stereo Decoder Ground
39 MPTC Multipath Detector Time Constant
40 AMREFDEMC AM Demodulator Reference
41 MPXIN Stereo Decoder Input
42 MUTETC Weak Signal Mute Time Constant
43 MPXOUT AM Audio / MPX Output
44 AMIF2REF AM IF2 Amplifier Reference Voltage
45 FMREFDEMC FM Demodulator Reference
46 GNDDEM FM Demodulator Ground
47 AMIF2IN AM IF2 Amplifier Input
48 VREF1 5V Reference
49 GNDVCC2 Analog Ground
50 MIX2AMPOUT MIXER2 Amplifier Output
51 VCC2 Analog Supply
52 MIX2REF Mixer2 Reference
53 MIX20UT Mixer2 Output
54 AMRFAGCTC AM RF AGC Time Constant
55 MIX2INREF Mixer2 Input Reference
56 MIX2IN Mixer2 Input
57 AMAGC2TC AM AGC2 Time Constant
58 IF1REF IF1 Amplifier Reference
59 IF1AMPOUT IF1 Amplifier Output
60 VCCIF1 IF1 Supply
61 IF1AMPIN IF1 Amplifier Input
62 GNDIF1 IF1 Ground
63 MIX1REF Mixer1 Reference
64 MIX10UT Mixer1 Output
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TDA7541B

3 Electrical specifications and characteristics
3.1 Thermal data
Table 3. Thermal data
Symbol Parameter Value Unit
RTH(-amb) | Thermal resistance junction-to-ambient Max. 70 °C/W
3.2 Absolute maximum ratings
Table 4. Absolute maximum ratings
Symbol Parameter Conditions Value Unit
Vg Supply voltage - 9.5 \
Tamb Ambient temperature - -40 to 85 °C
Tstg Storage temperature - -55 to +150 °C
Human Body Model 2 kV
VEsp ESD withstand voltage Machine Model 100 \
Charged Device Model 300
3.3 Electrical characteristics
3.3.1 Globals
Tamb =25 °C, Vet = Veez = Veemixt = Vecveo = Veeir =85V, fxia = 10.25 MHz,
in application circuit, unless otherwise specified.
Table 5. Globals
ltem Symbol Parameter Test conditions Min. Typ. Max. Unit
1. Supply
1.1 Veed Digital supply voltage - 7.7 8.5 9 \
1.2 Veeo Analog supply voltage - 7.7 8.5 9 \Y
1.3 Veevco | VCO supply voltage - 7.7 8.5 9 \
1.4 Veomixi | Mixer1 supply voltage - 7.7 8.5 9 \
1.5 Veolr IF1 Supply Voltage - 7.7 8.5 9 \
1.6 lcci Supply current FM ON - 19 23 mA
1.7 lccq Supply current AM ON - 21 25 mA
1.8 lcco Supply current FM ON - 48 58 mA
1.9 lcco Supply current AM ON - 37 44 mA
10/77 Doc ID 16048 Rev 2 171




TDA7541B Electrical specifications and characteristics
Table 5. Globals (continued)

Item Symbol Parameter Test conditions Min. Typ. Max. Unit
1.10 lccvco | Supply current - - 12 15 mA
1.11 lccmixi | Supply current FM ON - 32 40 mA
1.12 lccmixs | Supply current AM ON - 20 24 mA
1.13 lcciF Supply current - - 4 5 mA
2. Reference voltages
2.1 VREF1 Internal reference voltage IrRep1 = OMA 4.8 5 5.2 \
2.2 VREF2 Internal reference voltage IREF2 = OMA 2.4 2.5 2.6 \
3. 12C bus interface
3.1 fscL Clock frequency - - - 400 kHz
3.2 Vi Input low voltage - - - 1 \"
3.3 ViH Input high voltage - 2 - - V
3.4 N Input current - -5 - 5 pA
3.5 Vo Output acknowledge voltage lo=1.6mA - - 0.4 \'%

3.3.2 FM section

Tamb =25 °C, Vce1 = Veez = Veemixt = Veeveo = Veelr = 8.5V, fxia = 10.25 MHz,

frrp = 98 MHz, dev = 40 kHz, fyioq = 1 kHz, in application circuit, unless otherwise specified.
Table 6. FM section

Item | Symbol Parameter Test conditions Min. | Typ. Max. | Unit

4. Wide band RF AGC
4.1 Vg.10 | Lower threshold start Vi3 =25V, RFK“0” - 79 - dBuVv
4.2 Vg.10 | Upper threshold start Vi3 =25V, RFK’0” - 93 - dBuVv
KAGC”000”, RFAGC”00”,
4.3 AVg_19 |Control range RF KAGC Vs, = 3.0....3.7 V, RFK"1” 5 8 11 -
5. Narrow band IF and keying AGC
5.1 Ve1 Lower threshold start KAGC = off, Vg.10 = 0 mVgus - 82 - dBuVv
5.2 Ve1 Upper threshold start KAGC = off, Vg.10 = 0 mVgus - 94 - dBuVv
Max. IFAGC threshold KAGC”000”,IFAGC”00”,
53 Vet | with KAGC Vg =3.0V 97 dBuv
5.4 V37 Start point KAGC KAGC”000",IFAGC”00”, 3.2 3.4 3.6 \
KAGC”000”,IFAGC”00”,
5.5 A Vgq | Control range IF KAGC Var =3.2...39V 12 15 18 dB
6. AGC time constant output
6.1 Vi3 |Max. AGC output voltage |Vg.10= 0 mVgus - - \J/rF\‘/EH %
BE
1574 Doc ID 16048 Rev 2 11/77




Electrical specifications and characteristics TDA7541B
Table 6. FM section (continued)
ltem | Symbol Parameter Test conditions Min Typ. Max. | Unit
6.2 Vi3 Min. AGC output voltage | Vg.1g = 100 mVgys - - 0.5 \%
6.3 l13 Min. AGC charge current | Vg 10=0mVgyg,Vi3=2.5V -33 -25 -17.5 pA
6.4 lia E’L"’;’r‘e :tGC discharge Vg.10=100 mMVpysVi3=25V | 17 | 25 | 33 | mA
7. AGC PIN diode driver output
7.1 l1o AGC OUT, current min. Vg.10 = 0 mVpgpys, V1o = 2.5V 15 25 35 pA
7.2 l4o AGC OUT, current max. Vg.10 =50 mVgpys, Vio =25V - - -16 mA
8. FM I/Q Mixer1 (10.7 MHz)
8.1 Rin Input resistance Differential 8 10 12 kQ
8.2 Cin Input capacitance Differential - 4 - pF
8.3 Routr |Output resistance - 530 660 790 Q
8.4 Vg 11 Input DC bias - 22 25 2.8 Vv
8.5 G Gain Unloaded 20 22 24 dB
8.6 G Gain With 330 Q load 14 16 18 dB
8.7 INOISE | Equivalent input noise - - 3 - nV/\/Hz
8.8 CPy4g | 1dB compression point Referred to diff. mixer input - 100 - dBpVv
8.9 IIP3 39 order intermodulation | - - 119 - dBupVv
8.10 IQP 1/Q phase adjust PH -7 - +8 DEG
8.11 IRR Image rejection ratio Ratio wanted/image 30 40 - dB
8.12 IRR Image rejection ratio With phase adjust 40 46 - dB
9. WB I/Q Mixer1 (10.7 MHz)
9.1 Rin Input resistance Single ended 1.7 25 3.3 kQ
9.2 Cin Input capacitance Single ended - 3 - kQ
9.3 Rout | Output resistance - 530 660 790 Q
9.4 ' Input dc bias - 2 2.3 2.6 \
9.5 G Gain unloaded 24 26 28 dB
9.6 INOISE | Equivalent Input noise Source impedance 400 Q - 2.3 - nV/\/Hz
9.7 IIP3 39 order intermodulation | - - 113 - dBuVv
10. IF1 amplifier (10.7 MHz)
10.1 Rin Input resistance - 265 330 396 Q
10.2 Cin Input capacitance - - 25 - pF
10.3 V61 DC input voltage - - |Veeari/B|] - \
10.4 Rout |Output resistance - 265 330 396
10.5 Cout |Output capacitance - - 25 - pF
12/77 Doc ID 16048 Rev 2 Ky_l
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Electrical specifications and characteristics

Table 6. FM section (continued)
ltem | Symbol Parameter Test conditions Min. | Typ. Max. | Unit
10.6 Vsg DC output voltage - - | Veeiri/2 - \
10.7 Gmin | Min. gain IFG - 9 - dB
10.8 Gmax | Max. gain IFG - 21 - dB
109 | INOISE ng;‘éae'em input noise Sgl‘:g cig;::::gt?r"jj;:’jo Sl R P - vz
10.10 | CP4gg |1 dB compression point | referred to 330 Q input, Gy ax - 99 - dBpVv
10.11 1IP3 3" order Intermodulation | referred to 330 Q input, Gpax - 130 - dBpVv
11. Mixer2 (450kHz)
11.1 Rin Input resistance Differential 240 300 360 Q
11.2 Cin Input capacitance - - 25 - pF
11.3 | Vsss56 |DC input voltage - 3.7 4 4.3 \'%
11.4 Rout | Output resistance - 100 - - kQ
11.5 Cout | Output capacitance - - 25 - pF
11.6 V5253 | DC output voltage - 3.7 4 4.3 \
1.7 Im tcr’;:;’f;iig;‘ctance WB Mode; referred to MIX20UT | - 126 - | pav
11.8 G Gain FM Mode, referred to MIX20UT - 16 - dB
11.9 Cstep | Min. cap. Step IF2A - 2.2 - pF
11.10 Crax | Max. cap. IF2A - 33 - pF
including buffer mixer2 noise of Rgen not included
11.12| CP4gg | 1dB compression point referred to 330 Q input,IF2Q"10” - 116 - dBuVv
11.13 11P3 3" order Intermodulation | referred to 330 Q input,IF2Q"10” - 132 - dBpV
12. Demodulator, audio output
121 | THD |Total harmonic distortion :DFez\g" 17153, kHz, V=100 BV, - | 01 | 03| %
V6 =100 dBy, Af = 40 KHz,
12.2 aam AM suppression fmoa =1 kHz, 40 60 - dB
fmog =1 kHz@ AM, m =0.3 %
12.3 Vpmpx | MPX output signal Dev.= 75 kHz 440 500 560 | mMVgus
124 Rout |Output impedance - 20 40 60 Q
12,5 RLoap |Load resistance - 10 - - kQ
ﬂ Doc ID 16048 Rev 2 13/77
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TDA7541B

Table 6. FM section (continued)
Item | Symbol Parameter Test conditions Min. | Typ. Max. | Unit
Af = 40 kHz, f0q =1 kHz,
_ _ | Vs=100 dBpV,
12.6 | (S+N)/N iﬁg?tpl\lﬂu;;gj_er-to-nmse De-emphasis = 50 ps, 70 - . dB
B =200 Hz to 15 kHz
ISSENA =0
Signal plus noise-to-noise 6f =_?1>.(')50k(lj-|Bz, {l’“"d =1kHz,
12.7 | (S+N)N | ratio 56 =1V GBHY, 40 - - dB
In weatherband mode De-emphasis = 75 pis,
setting see Table 10
13. Quality detection
Unweighted field strength (FSU) and weighted field strength
Vs = 20 dBuV, FMON=1, ) )
13.1 Va7 DC output voltage FSWO = OFF 25 \
Vs = 50 dBuV, FMON=1, ] ]
13.2 V37 DC output voltage FSWO = OFF 3 \'%
Vs = 70 dBuV, FMON=1, ) )
13.3 Va7 DC output voltage FSWO = OFF 3.5 \
Vsg > 120 dBuV, FMON=1, ) )
13.4 Va7 DC output voltage FSWO = OFF 4.6 \
13.5 AV37 | Slope - - 25 - mV/dB
13.6 AV37; | DC offset - -200 - 0 mV
13.7 Rout |Output impedance FSWO 17 23.5 30 kQ
138 | V,; |DC output voltage Vsg = 20 dBuV, FMON=1, - 0.1 0.4 Vv
SL="101
Vsg = 50 dBpV, FMON=1,
13.9 V,; | DC output voltage SLe"101” - 1 - v
13.10 Vo DC output voltage V56_,,= 70,,dB“V' FMON=1, - 2 . v
SL="101
13.11 Vo7 | DC output voltage Ve > 120 dBLV, FMON=1, 4 - - v
SL="101
13.12 AVy7 | Slope - - 50 - mV/dB
13.13| Royt |Outputimpedance FSU 320 400 480 Q
13.14 Rioag | Load resistor FSU - 20 - kQ
1315| V, |DCoutputvoltage AM | V47 5 20 dBuV, FMON =0, - 0.1 0.3 v
SL="010
1316| V,y |DC output voltage AM Va7 = 40 dBuV, FMON =0, - 1.25 - Vv
SL="010
13.17| V,; |DC output voltage AM V47_=,, 60 dByV, FMON =0, - 3.0 - %
SL="010
13.18 | V,; |DC output voltage AM V47j 100 dByV, FMON =0, 4.5 - - %
SL="010
14/77 Doc ID 16048 Rev 2 1S7]
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Table 6. FM section (continued)
ltem | Symbol Parameter Test conditions Min. | Typ. Max. | Unit
13.19| AV,; |Slope AM FMON=0 - 90 - mV/dB
1320 | fp fNTB frequency low pass | £\ n-o - 40 - kHz
Adjacent channel gain
1321| Gpc | Gain - - 2 | - | aB
Adjacent channel filter
13.22 fup -3 dB frequency highpass | ACF=0 - 100 - kHz
13.23 | foogg | Attenuation 20dB - - 70 - kHz
13.24 fap Centre frequency ACF=1 - 100 - kHz
Multipath channel gain
1325| Gyp |Gain - - 12 ‘ - ‘ dB
Multipath bandpass filter
13.26 fc Centre frequency - - 19 - kHz
13.27 Q Quality factor - 5 8 10 -
14.ISS (intelligent selectivity system) filter 450kHz
14.1 feentre | Centre frequency fREF _intern = 450kHz 450 kHz
14.2 | BW 3dB |Bandwidth, -3 dB ISSBW = 1 70 80 90 kHz
14.3 | BW 20dB | Bandwidth, -20 dB ISSBW =1 132 150 168 kHz
14.4 | BW 3dB |Bandwidth, -3 dB ISSBW =0 106 120 135 kHz
14.5 | BW 20dB | Bandwidth, -20 dB ISSBW =0 220 250 280 kHz
14.6 | BW 3dB |Bandwidth weather band | WBON = 1 18 22 26 kHz
14.7 | BW 20dB |-20dB weather band WBON = 1 - 70 - kHz
Adjacent channel ISS filter threshold
14.8 Vtuac | Internal low threshold ACTH - 2.75 -
14.9 Vtuac | Internal high threshold ACTH - 3.05 - \
Multipath threshold
14.10 | Vypmp |Internal low threshold MPTH - 0.50 - Vv
14.11| Vygmp |Internal high threshold MPTH - 1.25 - \'%
ISS filter time constant
14.12| 3931 |Charge current low mid TISS, BWDEF =1 -89 -74 -59 pA
14.13 | 3931 |Charge current high mid | TISS, BWDEF = 1 -72 -60 -48 HA
14.14 Isp,31 | Charge current low narrow | TISS, BWDEF = 1 -148 | -124 -99 pA
1415 | 81 S:ﬁ;%ve current high TISS, BWDEF = 1 132 -110 | -88 | pA
14.16 30,31 Discharge current low TISS, BWDEF =0 0.5 1 1.5 pA
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Table 6. FM section (continued)
ltem | Symbol Parameter Test conditions Min. | Typ. Max. | Unit
14.17 30,31 Discharge current high TISS, BWDEF =0 11 15 19 pA
14.18 | Vgzp31 |Low voltage BWDEF =0 - 0.1 0.2
1419 | Vgzp3¢ |High voltage BWDEF =1 4.6 4.9 -
ISS filter switch threshold
1420 | Vgzp31 |Threshold ISS on BWDEF =0 - 3 - Vv
14.21| Vgzp31 | Threshold ISS off BWDEF =0 - 1 - \
14.22 | Vgzp31 |Threshold ISS narrow on | BWDEF =0 - 4 - Vv
1423 | Vgzp31 |Threshold ISS narrow off |BWDEF =0 - 2 - \'%
Deviation detection
14.24 I3 Charge current low TDEV -40 -32 -20 HA
14.25 I3 Charge current high TDEV -48 -39 -30 A
14.26 I3 Discharge current low TDEV 0.5 1 1.5 HA
14.27 I3 Discharge current high TDEV 5.5 8 10.5 pA
14.28 | DEVyty |Internal low threshold DWTH, I3 =1 pA - 20 - kHz
14.29 | DEVyry | Internal high threshold DWTH, I3 =1 pA - 50 - kHz
14.30 | RATIO, | Referred to threshold DTH - 1 -
14.31 | RATIO,ax | Referred to threshold DTH - 1.5 -
15. Weak signal mute
15.1 V37 | Upper start point XV;VI;I’I—ISZS WMD =7, Vin=Vss, - 2.9 - v
15.2 Vs; | Lower start point XV;\AI'_;Z; WMD =7, Vin=Vse: | 27 - %
15.3 awmp | Min. mute depth WMD =0, WMTH =7, V55 =OFF | 10 14 - dB
15.4 awmp | Max. mute depth WMD =7, WMTH =7, V55=OFF | 22 26 - dB
155 | auTHISS | arer e roe b oy | WMD, WMTH, Vi=Vs : 1 - | o8
15.6 | Vacurh {Etree;’;f)'lgc mute ACMTH 40 - | 260 | mv
15.7 | aacmp |AC mute depth ACMD 3 - 8 dB
15.8 l40 Charge current - -65 -47.5 -30 pA
15.9 l4o Discharge current - 1.5 25 4 pA
16. Multiplexer output
16.1 Vo3 Output voltage low - - 0.1 0.2
16.2 Vo3 Output voltage high - 4.6 4.9 - \
16.3 Rout |Output resistance - 200 250 300 Q
16.4 | Rogjpag |Load resistor - 20 - - kQ
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3.3.3 AM section
Tamb =25 °C, Vce1 = Veez = Veemixt = Veeveo = Veelr = 8.5V, fxia = 10.25 MHz,
frp =1 MHz, m = 30%, f,,oq = 1 kHz, in application circuit, unless otherwise specified.

Table 7. AM section

Item | Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
17. Global

17.1 | Vant us |Usable sensitivity (! (S+N)/N = 26 dB - 19 | 25 | dBpv

17.2 | (S+N)/N |Signal to Noise Ratio Ref.: V5 = 80 dBuV 50 55 - dB

17.3 aF IF1 rejection S/N=26dB, m=30 %, f,og=1kHz| 70 80 - dB

17.4 V3 Min. RF AGC threshold - 92 - dBpV

RFAGC
17.5 V3 Max. RF AGC threshold - 104 - dBpV
17.6 Vg1 Min. IF AGC threshold - 78 - dBpV
IFAGC

17.7 " Max. IF AGC threshold - 102 - dBpVv

17.8 Vsg Min. DAGC threshold - 86 - dBuVv

17.9 Vsg Max. DAGC threshold PAGE - 98 - dBpVv
18. AGC voltage driver output

18.1 V4 Max. AGC output voltage |- 33 | 35 - \"

18.2 V4 Min. AGC output voltage - - - 0.5

18.3 [1g, AGC current V4=0V, Vg4 =3.5V, LNA’00” - 340 - pA
19. AGC PIN diode driver output

19.1 ‘ I ‘ AGC driver current - - - -15 mA
20. AM Mixer1 (10.7 MHz)

20.1 Rin Input resistance differential 45 - - kQ

20.2 CiN Input capacitance differential - 2.5 - pF

20.3 Rout | Output impedance - 530 | 660 | 790 Q

20.4 | CPygg |1dB compression point referred to diff. mixer input - 112 - dBuV

20.5 Vig Input DC bias - 0.3 | 04 | 055 \

20.6 IIP3 3 order intermodulation |- - 132 - dBuVv

20.7 | INOISE | Equivalent input noise - - 5.5 - nV/\/Hz

20.8 G Gain With 330 Q filter 3 55 7 dB
21. AM mixer2

211 Rin Input resistance - 240 | 300 | 360 Q

21.2 CiN Input capacitance - - 25 - pF

21.3 Vss56 | DC input voltage - 3.8 4 4.2 \

214 Rout | Output resistance - 100 - - kQ
ﬂ Doc ID 16048 Rev 2 17/77




Electrical specifications and characteristics TDA7541B
Table 7. AM section (continued)
ltem | Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
215 Cout | Output capacitance - - 25 - pF
21.6 | Vsp53 |DC output voltage - 37 | 40 | 43 \
21.7 Im t?;’:;’fgiigsctance MIX20UT - 440 | - | pAv
218 | Gra, |Max gain oo oMhzouT | || - | e
21.9 AG Gain control range - - 20 - dB
21.10| Cgep |Min. cap. Step IF2A - 2.2 - pF
21.11 Cmax | Max. cap. IF2A - 33 - pF
21.12| INOISE Eﬁﬁééaele e nlmse ?Pﬁx’ R%%rﬁn?;?t?dga& =2kQnoise | | 4y | ”V/Z VH
including buffer mixer2 gen
21.13| CP4qg | 1dB compression point Anax referred to 330 Q input - 114 - dBuV
21.14 IIP3 3 order Intermodulation | Aax. referred to 330 Q input - 132 - dBuV
22. Buffer AM mixer2
22.1 Rout | Output resistance - 1.6 2 24 kQ
22.2 Cout |Output capacitance - - 2.5 - pF
22.3 V5o DC output voltage - 37 | 40 | 43 \
22.4 G gain R =2kQ -8 -6 -4 dB
23. AM IF2 amplifier
23.1 Rin Input resistance - 1.6 2 24 kQ
23.2 Cin Input capacitance - - 2.5 - pF
23.3 V4a,47 |DC input voltage - 41 | 43 | 45 Vv
23.4 Gmax | Max. gain - 49 52 55 dB
235 AG Gain control range - 36 | 38 | 40 dB
236 | INOISE Ec?lf;‘;ge”t input noise Sg:; 29;;; i;?aclu tod - s | - |nvAkz
23.7 | CP4gg |1 dB compression point Gmayx- referred to 2 kQ input - 74 - dBuV
23.8 IIP3 3 order Intermodulation | Gy, referred to 2 kQ input - 100 - dBuV
23.9 Vos IF2 output voltage Vs = 90 dBV, m = off 140 | 190 | 240 | mVRus
24. AMAGC2
24.1 | Vagcstart) | AGC start voltage (PIN47) | Input carrier voltage - 62 - dBuVv
Between start of AGC2
242 | AAGC |AGC2range and the intervention point 50 55 - dB
of prestage AGC
24.3 gacec | Control slope Seek mode - 50 - pAN
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Table 7. AM section (continued)
ltem | Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
24.4 gacec | Control slope normal mode - 5 - pAN
24.5 571 Max. AGC charge current | Seek mode - 125 - pA
24.6 571 Max. AGC charge current | normal mode - 5 - pA
24.7 V57 Max. AGC output voltage | V47 = 100 dBp 46 | 4.8 - \
24.8 V57 Min. AGC output voltage | V47 =20 dBp - 02 | 05

25. AM audio output
25.1 V,3 | Audio output voltage ;{nffdii?(dHE;“’ m =30 %, 170 | 200 | 230 m\gRM
25.2 ?ﬁf:diiok‘ii”’ m = 30 %, - | 03|05

THD Total harmonic distortion - o %

25.3 ;f:djokﬁ“’ m = 80%, - | 05|09
254 Routr | Output impedance - 20 25 30 Q
26. IF noise blanking
26.1 th Min. blanking time - - 8 - us
26.2 th Max. blanking time - - 17 - us
26.3 Vin Min internal threshold - - 50 - mV
26.4 Vin Max. internal threshold - - |1875| - mV
26.5 Vinstep | Threshold step - - 12.5 - mV

1. Can be reached in application circuit, not measured.

3.34 Stereo decoder section
Tamb =25 °C, Vet = Veea = Veemixt = Veoveo = Vel = 8.5 V, fxig = 10.25 MHz,
Vupx = 500 mV,,s mono, f = 1 kHz, de-emphasis t = 50 ps, in application circuit, unless
otherwise specified.
Table 8. Stereo decoder section
Item | Symbol Parameter Test conditions Min. | Typ. [Max.| Unit
27. Stereo decoder
27.1 v VP iout level - - 05 |0.93 v
i input leve
272 " WBON = 1 - | 005 |006|
27.3 Rin Input resistance - 80 100 | 120 kQ
27.4 Ggstp | Stereo decoder gain - 2 25 3 dB
275 | Ggtpwe | Stereo decoder gain Weather band mode 23 26 27 dB
276 | SvRR |Supply voltage ripple Viipoe = 100 mV, f = 1 kHz - | 60 | - | B
rejection PP
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Table 8. Stereo decoder section (continued)

Item | Symbol Parameter Test conditions Min. | Typ. |Max. Unit

. Vmpex = 500 mV, ¢ stereo, only i

27.7 A channel separation L/R, ROC adjusted 35 40 dB

27.8 THD Total harmonic distortion |- - 0.02 | 0.3 %

27.9 | (S+N)N rsa:ggal plus noise to noise | 5\ oiahted, 19 kHz notch - 85 - dB
28. Mono/stereo switch

28.1 | Vprustt | Pilot threshold voltage for Stereo, PTH =1 5 8 12 | mVipg

28.2 | VprusTo | Pilot threshold voltage for Stereo, PTH =0 7 11 16 | MVipg

28.3 | Vptumo1 | Pilot threshold voltage for Mono, PTH = 1 3.5 6 10 | mViys

28.4 | VptHmoo | Pilot threshold voltage for Mono, PTH =0 6 9 14 | mVips
29. 19kHz PLL

291 flock Capture range Pilot magnitude 20 mV,,s =4 % 18.9 - 19.1 kHz

29.2 DP Pilot deviation range foilot = 19 kHz 4 - 30 %
30. De-emphasis and high cut

De-emphasis time P
30.1 tHeso | constant DEEMP=0, High Cut OFF 45 50 55 us
De-emphasis time _ .
30.2 tHe7s constant DEEMP = 1, High Cut OFF 67 75 83 us
30.3 | thcso | High cut ime constant \E/’EEMP =0, High Cut ON, 135 | 150 | 165 | ps
2g=0.1V
304 | tuoss |High cuttime constant | DEEMP=1, High CutON, 200 | 225 | 250 | s
Vog=0.1V
. L Voutmax/Vout@ f = 3.5 kHz,
30.5 | Aammin | Min. Attenuation in AM DEEMP = 0, AMCF “111” - 3.6 - dB
L Voutmax/Vout@ f = 3.5 kHz,

30.6 | Apmmax | Max. Attenuation in AM DEEMP= 0, AMCF “000” - 8 - dB
31. Stereo blend and high cut control

31.1 LGmin | Min. level gain LG -0.3 0 0.3 dB

31.2 | LGpax |Max. level gain LG 7.75| 8.25 |8.75 dB

31.3 | LGgep |Level gain step Resolution |- 0.25| 0.55 |0.85 dB

31.4 | VSBLp,, | Min. voltage for mono SBC 24 29 34 | %VRery

31.5 | VSBL,,a« | Max. voltage for mono SBC 53 58 63 | %VREF]

31.6 | VSBLgiep | Step resolution SBC 3.5 4.2 5 | %VReFt

31.7 | VHCH i Z'J't“ voltage forno high | oy 7 37 | 42 | 47 | %Vper

31.8 | VHCH s ('\)’l'ft‘x"’°'tage fornohigh | oy 61 | 66 | 71 | %Vaer
20/77 Doc ID 16048 Rev 2 171




TDA7541B Electrical specifications and characteristics
Table 8. Stereo decoder section (continued)

Item | Symbol Parameter Test conditions Min. | Typ. [Max.| Unit

31.9 | VHCHgye, | Step resolution HCHT 7 8 9 | %VReF
31.10 | VHCL,,;,, | Min. voltage for full high cut | HCLT 6 11 16 | %VHCH
31.11| VHCL,, 5« | Max. voltage for full high cut | HCLT 28 33 38 | %VHCH
31.12| VHCLgep, | Step resolution HCLT 6.5 7.3 8.1 | %VHCH
32. Carrier and harmonic suppression at the output

32.1 al9 Pilot signal f = 19 kHz - 45 50 - dB

32.2 a38 Subcarrier f = 38 kHz - - 75 - dB

32.3 ab57 Subcarrier f = 57 kHz - - 62 - dB

32.4 a76 Subcarrier f = 76 kHz - - 90 - dB
33. Intermodulation ()

33.1 a2 |fmoq= 10 kHz, fgpy =1 kHz |- - 65 - dB

33.2 a8  |fmoq= 13 kHz, fgpyr =1 kHz |- - 75 - dB
34. Traffic radio ®

34.1 ‘ a57 ’ Signal f = 57 kHz ‘ - ] 65 ‘ 70 | - dB
35.SCA @)

35.1 ‘ a67 ‘ Signal f = 67 kHz ‘ - ‘ - ‘ 75 | - dB
36. ACI - adjacent channel interference @

36.1 ali4 Signal f = 114 kHz - - 95 - dB

36.2 al90 Signal f = 190 kHz - - 84 - dB
37. FM noise blanker

37.1 | Vigwin | Min. trigger threshold ®) | Vpgak=0.8 V, NBLT “111” - 147 - | mVgp

37.2 | Vtrmax |Max. trigger threshold ®) Vpeak=0.8 V, NBLT “000” - 280 - mVop

37.3 | VianoisE mg‘é:rossfegﬂgféo”ed Vpeak = 1.5V, NBCT “11” - | 450 | - | mVgp

37.4 | Vrpnose | ax hoise controlled 1y, _ 1 5 v, NBCT “00” - | 1200 | - | mVop

trigger threshold

37.5 Vpeak | Peak voltage NBRR “00”, Vyypx = 0 mV - 0.8 - \

37.6 | Vpgax |Peak voltage ][\'ETSRO‘ESZ' Vupx =50 mV, - 19 | - v

37.7 | Vpgak | Peak voltage ;\'E?Eo“ggnz' Vupx =200 mV, - 35 - %

e e [T IBRE

37.9 | VpeakpEy ;'\aﬂea;(k Sg‘l‘t’gf” dependent |, 500 mV, NBDC= 00 - | 20 | - Vv
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Table 8. Stereo decoder section (continued)
Item | Symbol Parameter Test conditions Min. | Typ. [Max.| Unit
3710| v Min. fieldstrength Vumpx=0mV, V| gyeL<< VgBL i 08 i Vv
' PEAKFS | controlled peak voltage | (fully mono), NBFC = 11 (“OFF”) '
3711| v Max. fieldstrength Vumpx=0mV, V| gyeL<< VsBL i 20 i Vv
' PEAKFS | controlled peak voltage | (fully mono), NBFC = 00 '
. N Signal HOLDN in testmode,
37.12 Ts Min. blanking time NBT = 00 - 38 - us
37.13| Ts |Max. blanking time Signal HOLDN in testmode, S22 | - us
NBT = 11
. - Signal PEAK in testmode,
37.14| SRpgeak | Noise rectifier charge NBPC =0 5 mV/us
37.15| SRpgak | Noise rectifier charge Signal PEAK in testmode, - 12 - mV/us
NBPC=1
Noise rectifier discharge | Signal PEAK in testmode,
37.16 | VRECTADY | agjustment NBRR=00 S| 08 | - | Vims
Noise rectifier discharge | Signal PEAK in testmode,
87171 VRECTADY | aqjustment NBRR=01 18 Vims
Noise rectifier discharge | Signal PEAK in testmode,
3718 VRecTapy adjustment NBRR=10 i 28 i Vims
Noise rectifier discharge | Signal PEAK in testmode,
37-19| VReCTADY | qjustment NBRR=11 4 V/ms
Noise rectifier adjustment Signal PEAK in testmode,
37.20 VADJMP bv multioath ! VMPTC=1V! NBSMP=O, NBMP=1, - 3 - V/ms
y mufip NBRR=01
Noise rectifier adjustment | Signal PEAK in testmode,
37.21| Vapymp | by strong multipath Vupte =1V, NBSMP =1, - 4 - V/ms
influence NBMP = 0, NBRR = 01
Noise rectifier adjustment | Signal PEAK in testmode,
37.22| Vapymp | by multipath and strong Vupte=1V, MBSMP=1, - 5.2 - Vims
multipath influence NBMP=1, NBRR=01
38. Multipath detector
38.1 Gup Min. multipath gain MPG = 00 5 6 7 daB
38.2 Gup Max. multipath gain MPG = 11 11 12 13 dB
38.3 | Gregctmp | Min. rectifier gain MPRG = 01 -1 0 1 dB
38.4 | GrecTmp | Max. rectifier gain MPRG = 11 5 7.6 9 dB
38.5 Icump | Rectifier charge current MPCC =0 0.5 0.8 1.1 pA
38.6 lchvp | Rectifier charge current MPCC =1 0.2 0.4 0.7 pA
38.7 | Ipismp |Rectifier discharge current 0.5 1 - mA
39. Quality detector
39.1 a | Min. quality detector Qpc 05| 06 | 07| -
coefficient
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Table 8. Stereo decoder section (continued)
Item | Symbol Parameter Test conditions Min. | Typ. [Max.| Unit
39.2 a gﬂozﬁﬁgiﬁ't”y detector QDC 09| 105 | 12| -
39.3 b Min. quality noise gain QNG 5 6 7 dB
39.4 b Max. quality noise gain QNG 13 15 17 dB

1. Intermodulation suppression

V,(signal,@1 kHz)

a2= -
V,(spurious,@1 kHz)

:fs= ((2x10 kHz) - 19 kHz)

V,(signal,@1 kHz)

a3= -
V,(spurious,@1 kHz)

fs= ((3x13 kHz) - 38 kHz)

measured with: 91 % stereo signal; 9 % pilot signal; fm = 10 kHz or 13 kHz.

2. Traffic radio (V.F.) suppression

V,(signal,@1 kHz)

as7(V,W.F)= V,(spurious,@1 kHz)+ 23 kHz

measured with: 91% stereo signal; 9% pilot signal; fm=1 kHz; 5% sub carrier (f=57 kHz, fm=23 Hz AM, m=60 %)

3. SCA (subsidiary communications authorization)

V,(signal,@1 kHz)

a67= -
V,(spurious,@9 kHz)

;fs= ((2x38 kHz)-67 kHz)

measured with: 81 % mono signal; 9 % pilot signal; fm=1 kHz; 10 % SCA - sub carrier (fg = 67 kHz, unmodulated)

4. ACI (adjacent channel interference)

V,(signal,@1 kHz)

all4= -
V,(spurious,@4 kHz)

ifs= (110 kHz - (2 x 38 kHz))

V,(signal,@1 kHz)
V,(spurious,@4 kHz)’

a190= Fs= (186 kHz — (5 x 38 kHz))

measured with: 90 % mono signal; 9 % pilot signal; fm=1 kHz; 1% spurious signal (fg = 110 kHz or 186 kHz, unmodulated)

5. Allthresholds are measured in test mode at the quality output. The thresholds are calculated by VygTH - VpeEak- VPEAK €@N
be adjusted by applying a 150 kHz sinewave at MPXIN.
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3.3.5 PLL section
Tamb =25 °C, Veer = Veez = Veemixi = Vecveo = Vecir = 8.5 V, fxtal = 10.25 MHz,
Vmpx = 500 mV,,,g mono, f = 1 kHz, de-emphasis t = 50 ps, in application circuit, unless
otherwise specified.
Table 9. PLL section
Item | Symbol Parameter Test conditions Min. Typ. | Max. Unit
40. Voltage controlled oscillator (VCO)
40.1 | fycomin | Min. VCO frequency - 160 - - MHz
40.2 | fycomax | Max. VCO frequency - - - 260 MHz
40.3| C/N |Carrier-to-noise-ratio E/C;O: jg,Oth/L:':;dA:fgg kHz, - 80 - | dBe/VHz
41. Crystal oscillator
411 futal Crystal frequency - - 10.25 - MHz
41.2 C/N | Carrier-to-noise-ratio fyal =10.25 MHz, Af=10 kHz 110 - - dBc/VHz
413 Vog Oscillator output voltage - - 400 - MVims
41.4| Cyg.3o |Input capacitance - - 25 - pF
41.5| Cgep |Min. cap. Step XTAL - 0.75 - pF
416 | Cpax |Max. cap. XTAL - 23.25 - pF
41.7 Af/f Deviation versus Vg AVee=1V - 1.5 - ppm/V
41.8 Af/f Deviation versus T -40 °C<T<+85 °C - 0.2 - ppm/K
42. Charge pump current
421 -log Source current - 50 - pA
42.2 Ioo Sink current Voo =25V - 50 - pA
42.3 -log | Source current - 550 - pA
42.4 ) Sink current OF Voo =25V - 500 - pA
42.5 -log Source current - 1 - mA
42.6 %) Sink current - 1 - mA
42.7 -log Source current IOF Voo =25V - 1.9 - mA
42.8 Ioo Sink current - 1.9 - mA
43. Loop filter input/output
43.1 -hn Input leakage current Vin = GND: PDgyt = Tristate -0.1 - 0.1 pA
43.2 N Input leakage current VN = VREF1 PDgyt = Tristate | -0.1 - 0.1 pA
43.3 VoL | Output voltage Low loyut =-0.2 mA - 0.05 0.5 \"
43.4| Voy |Output voltage High louT = 0.2 MA ch}’go' V%%%O' - %
43.5 lour |Output current, sink Voutr=1VtoVeeoveco-1V - - 10 mA
43.6 loutr | Output current, source Vour=1VtoVeeveo1V -10 - - mA
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Table 9. PLL section (continued)
Item | Symbol Parameter Test conditions Min. Typ. | Max. Unit
44. Output of tuning voltage (TV)
441 | Vour |Output voltage - 0.5 - V\é_CSO' %
44.2 | IVgepl |Min. voltage step TVO - 25 - mV
44.3 | IVhaxl |Max. voltage offset TVO - 3175 - mV
44.4 AV Additional offset voltage TVM=1, TVO+ - 3.175 - \
445| Royr |Outputimpedance TVM=0 - 40 - kQ
446 | Rour |Outputimpedance TVM=1 - 20 - kQ
45. SSTOP output (open collector)
451 Vou Output voltage low lo4 =-200 pA - 0.2 0.5 Vv
45.2 Voy Output voltage high - - - 5 \"
45.3 -lo4 | Output leakage current Vou=5V -0.1 - 0.1 pA
45.4 Iog4 Output current, sink Voyu=05Vtob5V - 1 mA
Internal unfiltered field
45.5 | V3755TH | strength threshold for SSTH, FMON=1 2.6 - 4.1 \Y
SSTOP=HIGH
45.6 | VorssTh L?:Z:;;?mlt:r:i%fgrd giﬂjof:{',omo 12 - 4.8 Vv
SSTOP=HIGH
46. Switch output
46.1 VoL | Output Voltage low SWM”1",SW”0”, |54 = -5 pA - 0.35 0.5 \
46.2| Voy |Output Voltage high SWM”1”,SW”1” - Vee-1 - \'
46.3 -loo Output leakage current Voo=5V -0.5 - 0.5 pA
46.4 Ioo Output Current, sink - - - 7 mA
46.5 VoL | Output Voltage low SWM”0”,SW”0”, 155=0 pA - 0.1 0.3 \%
46.6 | Vo |Output Voltage high SWM”0",SW"1”, I5,0=1 mA - Vee-1 - \Y
46.7 loo Output Current, sink Voo=5V -7 - - mA
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