SIEMENS

One-Chip Car Radio TUA 4300P

1 Overview

1.1 Application

The TUA 4300P is a one-chip car radio system consist-
ing of AM/FM receiver, AM-up/down conversion, AGC
amplifier/demodulator, FM-IF limiter amplifier/demodu-
lator and stereo decoder/noiseblanker.

P-LCC-68-1

1.1.1  AM/FM Receiver

The TUA 4300P is an integrated combined AM-FM receiver with strictly
symmetrical RF parts for use in car radios.

1.1.1.1 Features

+ High flexibility with an external preamplifier stage for AM and FM
= Strictly symmetrical RF parts

+ Separate mixers for AM- and FM-mode

« Sym. or asym. mixer inputs

* Only one 2-pin oscillator for the 1st LO

(in AM mode the oscillator frequency is divided by 8 or 10)
1st LO with LC tank circuit

1st LO at 100 MHz range

1st LO decoupled counter output

1st LO decoupled divided counter output

Low-phase noise

FM/AM field strength output combined

Ordering Code Package

Type
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SIEMENS TUA 4300P

1.2 FM Mode

1.21 FM Receiver

In this mode, the receiverpart is comprised of a mixer, an oscillator, a prestage control
and an IF post amplification.

1.2.1.1 Features

* Integrated AGC generation for PIN diodes and MOSFETs
* High-level mixer input

* High-input/output 3. order interceptpoint

1.22 FM-IF Demodulator
The FM-IF-demodulator has been developed especially for car radio applications.

1.2.2.1 Features

7-stage limiter amplifier

Coincidence demodulator

Field strength output (combined with AM)
Fixed mute depth (with full muting typ. 80 dB)
Multipath detector with analog output

1.3 Stereo Decoder

This part provides the stereo decoder function and noise blanking for FM car radio
applications. .

1.3.1 Features

Internal reference voltage source

Adjustment free oscillator with ceramic resonator 456 kHz
Pilot dependent mono/stereo switching with hysteresis
Stereo indicator output

Analog mono/stereo blend conirol (stereo noise control, SNC)
Pilot canceller (19 kHz)

Adjacent channel noise suppression (114 kHz)

Mute facility

Analog deemphasis control (high-cut control, HCC)
Interference noise detector with integrated high-pass filter
(IF level signal or MPX input)

* MPX input low-pass filter

* Noise blanking at MPX demodulator outputs

* L-, R- audio is common to AM

o o o o ¢ o
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14 AM Mode

In this mode, the IC is comprised of a mixer, an oscillator with a divider by 8 or 10, a
prestage control, an IF post amplification, 2nd mixer with AGC to convert the 1st IF to
the 2nd IF, 2nd local oscillator (buffer for external source), automatic gain controlled
amplifier and quasisynchronous demodulator. The same oscillator is used in AM- and
FM-mode.

1.4.1 Features

2nd mixer with AGC

1st IF amp; use of CER filter or crystal filter possible
2nd LO with input for external source

Output for 2nd IF carrier (AM stereo)

Qutput for AM-IF counter

Wide range 2nd IF AGC amplifier

Quasi synchronous demodulator for AM mode

Fast AM search tuning stop feature

HCC for AM

B 8235L05 0088054 158 WA
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2 Circuit Description

2.1 AM/FM Receiver

The AM/FM receiver part includes a 2-pin varactor tuned oscillator. In the FM mode the
direct oscillator frequency is fed into the double balanced FM mixer, in the AM mode the
divided by 8 or 10 oscillator frequency is fed into the AM mixer.

The two separate symmetrical input stages of the IC, one optimized for FM-, the other
for AM mode allow symmetrical and unsymmetrical prestage configuration.

The AM- and FM- input frequencies are converted to a fix 1st IF in the 10.7 MHz range.
The separate output stages allow optimized output circuits for AM- and FM-mode. For
low-cost applications it is possible to connect both sym. outputs to one tank circuit. The
IF is post-amplified in separate IF amplifiers, one optimized for FM, the other for AM.
Using of a CER filter or crystal filter is possible.

The TUA 4300P has been designed to work with a PLL in the 100 MHz range in both
modes or in the AM mode with the divided frequency.

Depending on the input signal strength, the integrated AGC stage for prestage control
drives PIN diodes as well as MOSFETSs.

2.2 FM MODE

FM-IF Demodulator

The FM-IF amplifier includes a 7-stage capacitive coupled-limiter amplifier with
coincidence demodulator and AF output. The AF output signal can be continuously
attenuated to decrease the noise.

There is a field strength output (with typ 75 dB dynamic range, typ. + 1 dB nonlinearity
and typ. + 3 dB temperature drift) and a fixed muting (with full muting typ. 80 dB).

A multipath detector with analog output is available. Its input signal is fed from the high-
pass filter of the stereo-decoder/noiseblanker and a second 225 kHz 2-pole high-pass
filter.

2.3 Stereo Decoder

Power Supply, Reference Current

A temperature-stable, low-noise reference voltage generator is used for better ripple
rejection and to generate a reference current. This current is used as a time base for the
deemphasis, the gate time of the pulse former, and the pilot cancellation, avoiding
temperature and tolerance effects.

Bl 8235L05 0088055 094 HH
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MPX Input, MPX Filter
A 4-pole low-pass filter determines the bandwidth of the MPX signal.

Voltage Controlled Oscillator, Phase Detector

The 456 kHz oscillator and the frequency dividers are used as walsh function generators
(suppression of 3rd order harmonics) for:

— 38 kHz for the stereo decoder
— 19 kHz inphase for phase detector and pilot cancellation
— 19 kHz quadrature for the phase detector.

The phase detector locks the on-chip 19 kHz signal to the pilot tone in the MPX signal at
90° phase.

Pilot Detector, Pilot Indicator, Pilot Cancellation

The voltage at the pilot detector output is proportional to the pilot tone input level. If that
level is high enough, the pilot indicator output is activated and the pilot cancellation
turned on: a 19 kHz signal proportional to the voltage at the pilot detector output is added
to the MPX signal with inverse polarity, cancelling the 19 kHz pilot tone.

Interference Detector, Noise Detector, Pulse Former

The signal from the interference input (MPX or field strength signal) passes a 4-pole
high-pass to the noise blanking circuitry. The average noise level is stored on an external
capacitor. The interference detector compares the actual noise level with that stored on
the capacitor and triggers the pulse former if there is a significant difference. The puise
former generates a gate pulse for the HCC block. During that pulse time the outputs of
the deemphasis circuit are switched to hold mode.

2.4 AM Mode

In the AM mode the 1st IF is converted by the 2nd mixer into the 2nd IF in the 450 kHz
range. Therefore a 2nd LO, which is used as a buffer for external sources, is part of the
IC. An AGC in this mixer increases sensitivity. The 2nd IF signal passes an automatic
gain controlled IF amplifier and is then demodulated to the AF in a quasisynchronous
demodulator. Switching to seek mode, the AGC time constant is reduced by a factor of 5,
the 2nd mixer AGC is forced to high gain, the AM-IF counter output is switched on and
the AF is muted. For AM stereo demodulation an AM-IF output is available. The AGC
voltage is used as AM field strength and is fed to the combined field strength output.

Il 4235605 0088056 T20 WA
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S|EMENS TUA 4300P
25 Pin Configuration
(top view)
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Figure 1
2.6 Pin Definitions and Functions
Pin No. | Symbol Function
1 MPX signal output FM MPX signal and AM demodulator signal output
2 Mute FM Dynamic FM mute control blocking capacitor
3 Mute depth Mute depth control, default value overriding possible
4 Demodulator circuit FM | Demodulator circuit FM
5 Demodulator circuit FM | Demodulator circuit FM
6 + Vs Supply voltage IF and stereo decoder section
7 Fieldstrength output AM/FM fieldstrength combined output
8 Vaer FM Reference voltage FM-IF section (4.8 V)
9 Multipath det. input Auxiliary multipath detector input
(in parallel to internal connection)
10 Muitipath det. cap. Multipath detector rectifier capacitor
11 Multipath det. output

Analog multipath detector output

Semiconductor Group
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26 Pin Definitions and Functions (cont'd)

Pin No. | Symbol Function

12 AM seek mode switch | AM seek mode switch; AM-IF counter ‘ON’, 2nd
mixer gain ‘HIGH’, AM-AGG ‘FAST and AM-AF
‘MUTE’

13 AM-IF counter ‘OUT’ AM-IF counter output for search tuning

14 AM stereo ‘OUT’ GND | Analog AM-IF output for AM stereo

15 GNDe Ground IF and stereo decoder section

16 FM-IF input FM limiter input bias decoupling capacitor

17 FM-IF input FM limiter input

18 AM-IF bias AM-AGC amplifier bias decoupling capacitor

19 AM-IF input AM-AGC amplifier input

20 AM-IF bias AM-AGC amplifier bias decoupling capacitor

21 2nd mixer ‘OUT’ 2nd AM mixer outputs (open collector)

22 2nd mixer ‘OUT’ 2nd AM mixer outputs (open collector)

23 AM-IF AGC cap. AM-AGC amplifier time constant capacitor

24 2nd LO quartz Force frequency input for 2nd AM mixer

25 2nd mixer input 2nd AM mixer bias decoupling capacitor

26 2nd mixer input 2nd AM mixer input

27 IF amp. ‘OUT’ AM 10.7 MHz IF amplifier output AM (open collector)

28 IF amp. ‘'OUT’ FM 10.7 MHz IF amplifier output FM

29 Verestage AGC AM AM prestage AGC buffered voltage output
with fast attack, slow decay feature

30 Iprestage AGC FM FM prestage AGC current output for PIN diode

31 IF amp. input bias 10.7 MHz IF amplifier operation point

32 AM-IF amp. input 10.7 MHz IF amplifier input AM

33 FM-IF amp. input 10.7 MHz IF amplifier input FM

34 SEL 8/10 AM 1st local oscillator divider control for dividing by
10 for long wave and medium wave receiving or
dividing by 8 for short wave receiving

35 + VS RF Supply voltage RF section

36 GND Ground RF section

37 Veaee AM Reference voltage AM-IF section (4.8 V)

38 FM mixer output FM mixer outputs (open collector)

39 FM mixer output FM mixer outputs (open collector)

40 AM mixer output AM mixer outputs (open collector)

41 AM mixer output AM mixer outputs (open collector)

B 8235605 0088058 4T3 WA
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26 Pin Definitions and Functions (cont'd)

Pin No. | Symbol Function

42 Prestage AGC cap. AM | AM prestage AGC time constant capacitor

43 Prestage AGC cap. FM | FM prestage AGC time constant capacitor;
output for MOS FET Tetrode Gate 2

44 RF input AM AM 1st mixer symmetrical inputs

45 RF input AM AM 1st mixer symmetrical inputs

46 RF input FM FM 1st mixer symmetrical inputs

47 RF input FM FM 1st mixer symmetrical inputs

48 Veer RF Reference voltage RF section (4.8 V)

49 RF oscillator 1st local AM/FM oscillator circuit

50 RF oscillator 1st local AM/FM oscillator circuit

51 Divided counter ‘OUT’ | 1st local oscillator divided by 8/10 counter output
(disabled in FM mode)

52 Direct counter ‘OUT’ 1st local oscillator counter output

53 2nd mixer AGC cap. 2nd AM mixer AGC time constant capacitor

54 Noise gate Timing capacitor for noisedetector monoflop (gate

cap./AM-FM time) AM/FM mode control; low-voltage activates

AM section and disables stereo decoder VCO,
phase detector, pilot detector, SNC and FM section

55 Noise level cap. Hold capacitor for noise detector average level low
voltage applied mutes the stereo decoder outputs

56 Deemphasis right HCC timing/hold capacitor, deemphasis right

57 Deemphasis left HCC timing/hold capacitor, deemphasis left

58 AF output left AF output left

59 AF output right AF output right

60 Filtered fieldstrength Filtered AM/FM fieldstrength

61 Control voltage SNC Control voltage SNC (stereo noise control),
external decreasing of stereo separation possible

62 Pilot indicator output Pilot indicator output, active ‘HIGH' (open collector)

63 Pilot detector cap. Pilot detector capacitor,
low-voltage activates mono state

64 MPX signal input Stereo decoder MPX signal input

65 Stereo PLL Stereo decoder PLL phase detector, loop filter

66 Stereo oscillator VCO pin for ceramic resonator

67 Ingr Stereo Reference current pin, external reference resistor

68 Noise detector input Noise detector input

B 8235605 0088059 73T M
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Functional Block Diagrams
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3 Electrical Characteristics

3.1 Absolute Maximum Ratings

T,=-40°C to 85°C

Parameter Symbol Limit Values Unit | Remarks

min. max.

Junction temperature T —40 150 °C

Storage temperature Ts —-40 125 °C

Thermal resistance Ry sa 42 K/W

ESD voltage, HBM Vesp -4 4 kV | 100 pF,
1500 Q

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

3.2 Operating Range

Parameter Symbol Limit Values Unit
min. max.

Supply voltage Vs 8 11 \'

Ambient temperature T, - 40 85 °C

Note: In the operating range the functions given in the circuit description are fulfilled.

B 8235605 00830bL4 OT? HE
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3.3 AC/DC Characteristics
Vs=95V, T,=25°C

Parameter Symbol Limit Values Unit |Test Condition Test

min. [typ. |max. Circuit
Current Isem 80 100 120 mA FM mode 1
consumption Is am 76 95 114 mA AM mode

1. AM/FM Receiver

1stLO

Frequency range  |fis0 80 140 MHz 1
Frequency range  |fiqio0 50 150 MHz | Qiacior of con > 90 Lab
Counter output Vsz 100 130 mVrms| R, = 330 Q 1
Divided counter Vs 100 130 mVrms|R s, = 330 Q 1
output

Output impedance |Rs, 0.8 1 1.2 kQ Lab
OQutput impedance |Rs, 240 300 360 Q Lab
Frequency fistLo t.b.d. MHz | Vine=0V

10.7 MHz IF Amplifier”

DC input voltage Vaz, as 4.4 4.7 5.0 \% 1
Input resistance Rs 1.45 1.8 22 KQ AM 1
Input resistance Ry, 265 330 396 Q FM 1
Qutput resistance | R, 100 kQ Open collector 1
Output resistance | Ry, 265 330 396 Q 1
Voltage gain Asss 24 27 30 dB FM, Ry =330 Q Lab
Voltage gain Aspor 8 11 14 dB AM, R, =165 Q Lab
Noise figure Fam 6 dB R;=330Q Lab
Noise figure Feu 7 dB R;=330Q Lab
Reference voltage |V, 4.5 4.8 5.1 \ 1
Output current Ig 1 mA 1

" fiey = 10.7 MHz

HN 3235605 ‘DDBBUBS EEN |
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3.3 AC/DC Characteristics (cont'd)
V=95V, T,=25°C

Parameter Symbol Limit Values Unit |Test Condition Test
min. | typ. | max. Circuit
AM Mode"
Mixer 1
Interceptpoint Ips 134 dBuV |V, 42100 mVrms (Lab
3rd order special test circuit
necessary
Mixer gain A -2 dB Vi, 45 =80 mVrms; |Lab
Vour = Var
(Xr = 1k5//5p;
ag=—2dB)
Over all gain Aumir 1 5 9 dB V4,45 = 80 mVrms; 1
Voul = V|F1o,7
Max. input voltage | Va4 4s 1100 1400 mVpp |SINAD > 34 dB; 1
m =80 %
Noise figure F 7 dB Ryopr =700 Q Lab
(10 MHz)
Input impedance Ry a5 3.2 4 4.8 kQ Sym. Lab
Input impedance Cuy, 45 1.6 2 2.4 pF Sym. Lab
Input impedance Ry 45 1.6 2 2.4 kQ Asym. ' Lab
Input impedance Cus. 15 3.2 4 4.8 pF Asym. Lab
1st LO divided by 8 | Vay 0w [O 0.7 A 1
1st LO divided by 10| Vo g |2.4 5 \ Or open 1
Prestage AGC Output
AGC voltage AM Vo 6 7 v Vi, 45 = 50 mVims 1
AGC voltage AM Voo 0 0.5 \ 44,45 =200 mVrms |1
AGC voltage FM Vs 0 0.1 \ Vaq, 45 = 50 mVims 1
AGC current FM Iy 0 0.1 mA Vs, 4s = 50 mVrms 1

" fier = 10.7 MHZ, fie, = 450 KHZ, f14 45 = 1 MHz, Vs =1V

Bl 4235605 00880LE 97T WA
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3.3 AC/DC Characteristics (cont'd)
V=95V, Ty=25°C

Parameter Symbol Limit Values Unit | Test Condition Test
min.  |typ. max. Circuit
Integrator current | [,," -30 -38 - 49 LA Vs, 45 = 50 mVrms 1
Va=3V
Integrator current | Z,," 32 40 51 uA Vs 45 =200 mVrms |1
Va=3V

2nd AM IF Section

Mixer 2
Max. mixer gain Ao 17 20 23 dB Vag =1 mV; 1
Vou = Vir aso
fos = 10.7 MHz;
foa = 10.25 MHZz
Mixer AGC range |AA 17 20 23 dB AA = 1
AV26= 1mv ™ AV26= 100 mv
Mixer gain seek 17 20 23 dB Vs =1mV, 1
mode ON Vie=07V
Noise figure F 10 dB Lab
Integrator current | I;" 80 150 230 HA V=0 1
Va=3V
Integrator current | I," —-190 |-270 |-380 |uA Vas = 100 mVrms 1
V=3V
2nd LO
Operational 24 9.25 10.25 |11.25 |MHz 1
frequency
External force Vas 30 mVrms| R, = 600 Q; 1
voltage C, =100 pF

" Integrator currents are measured between the output pin (— pole of the measurement equipment) and a voltage source V,, (+ pale).

M 48235605 00880L7? 40 BN
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3.3 AC/DC Characteristics (cont'd)
Vs=95V,T,=26°C

Parameter Symbol Limit Values Unit | Test Condition Test
min. | typ. [ max. Circuit
FM Mode"
Mixer 1
Interceptpoint Ipg 125 dBuV |V 472100 mVrms |Lab
3rd order special testcircuit
necessary
Noise figure F 6 dB Ryop =500 Q Lab
(10 MHz)
Mixer gain Am 9 dB Vie, a7 = 10 mVrms; Lab
Vo= Vas
(R =330 Q;
az=—-4dB)
Over all gain Anr 26 32 38 dB Vg, 47 = 10 mVrms; 1
Vou = Vie 107
Input impedance Rys 47 3.2 4 4.8 k2 Sym. Lab
Input impedance Cis, 47 1.6 2 24 pF Sym. Lab
Input impedance Rys 47 1.6 2 2.4 kQ Asym. Lab
Input impedance Cus, a7 3.2 4 4.8 pF Asym. Lab
Prestage AGC Output
AGC voltage FM Via 5.6 6.4 7.2 \% Vs, 47 = 0O mVrms 1
AGC voltage FM Vis 0 01 \ V6,47 = 50 mVrms 1
AGC current FM Iy 9.5 12 14.5 mA Vs, 47 = 0 mVrms 1
AGC current FM I 0 0.1 mA Vis, 47 = 50 mVrms 1
AGC voltage AM Vg 0 0.5 ) Vie.a7=0 1
Integrator current (I, -12 —-25 —46 pA Vi=0,V, =48V 1
Integrator current | [,? 42 60 81 pA V4 = 100 mVrms; 1
V=48V

W fie = 10.7 MHz, f,5 47 = 100 MHz2, V;, = open
2 Integrator currents are measured between the output pin (- pole of the measurement equipment) and a voltage source Vi, (+ pole).
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33 AC/DC Characteristics (cont'd)

Ve=95V, T, =25°C

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

2. FM Demodulator»

Field strength output| V,

- dynamic range 66 72 dB see diagram D1 1
— nonlinearity +1 +3 dB see diagram D2
— temperature drift +3 dB see diagram D3 1
— load capacitance 50 pF
— load resistance 1 kO
v, 4 4.6 5.2 \ Vi7 = 200 mVrms 1
v, 1.5 1.9 23 \ Viz=1mVrms 1
v, 0 1 A Vi7 = 0 mVrms 1
AF output voltage |V, sy 400 500 600 mVrms|R_> 10 kQ; 1

deemph. = 100 ps

AF output voltage |V, gy 600 mVrms| R > 10 kQ; Lab
no deemph.

Input voltage for Viz 33 42 uvrms [V, =V, y—3dB 1

limiter threshold

Total harmonic THD, 1.2 % 1

distortion

AM suppression Qpm 70 80 dB m=30% 1

Signal-to-noise ratio | agy 72 80 dB 1

AF mute Apr 10 12 14 dB Vs=open, V,=0 1

Reference voltage |V, 4.6 4.9 5.2 A 1

Output current I 1.0 mA 1

Multipath Detector?

Attack current L 600 800 1000 uA Veaac =1 Vpp, 1
Va=48V

Recovery current IL® -6 -9 -12 HA Veaac =0, 1
V,=38V

Start voltage Vi1 pet 4.4 4.7 \% Vesac=0V 1

» Measuring condition: f;- = 10.7 MHz; Af =+ 75 KHZ; fra = 1 kHz; V,; = 10 mVrms; Ves = open; deemphasis = 100 ps.

2 fos = 400 kHz

 Integrator currents are measured between the output pin (- pole of the measurement equipment) and a voltage source V,, (+ pole).

B 8235605 0088069 LAY WA
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3.3 AC/DC Characteristics (cont'd)
Ve=95V,Ty=25°C

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

Detector Vi Vitpet | Viiper |Vitoer |V fes = 75 kHz; 1

characteristic -0.14V|-0.1V |-0.07V Vge = 100 mVpp

Detector Vi Viiost | Vitoet |Viioest |V fee = 400 kHz; 1

characteristic -18V |—-16V [—-14V Vs = 100 mVpp

3. Stereo Decoder"

Total harmonic THDyg 9 0.1 0.3 % f=1kHz 1

distortion

Signal to noise ratio [ S/Nsg s9 |65 75 dB Stereo 1

Channel separation |asg,, 28 40 dB 1

AF output voltage | Vg, 59 310 390 470 mVrms | Stereo 1

Overdrive margin Vs, 59 max |4 8 dB THD =1% 1

AF output DC Vocss.so | 2.5 3 3.5 \Y 1
. voltage

Difference of output |AVsg 5o 2 dB 1

voltage levels

Muting depth Asg, 50 70 75 dB Ves = 1

Muting depth As s |70 75 dB V=07V 1

DC offsetat mute  |Apcssse |— 100 |O 100 mvV 1

DC offset stereo Apcssse |— 100 |0 100 mv 1

ON/OFF

Pop noise Vien ss, 59 t.b.d. uv Stereo 1

Carrier and Harmonic Suppression (referenced to V7 43 = 390 mVrms)

Pilotsignal? Qg 40 45 dB 1

(f=19 kHz)

subcarrier?

(f= 38 kHz) Qs 40 50 dB 1

(f=57 kHz) asz 40 50 dB . 1

» Measuring condition: Ve, = 600 mVrms; f= 1 kHz; 15 kHz LP with 19 kHz notch; see diagram 4page 253.
2 Intermodulation performance see chapter 3.5.
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SIEMENS TUA 4300P

33 AC/DC Characteristics (cont’d)

Ve=95V,T,=25°C

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

Mono/Stereoc Control

Pilot Threshold Voltage

For stereo ON VoL on 20 30 mVrms 1
For stereo OFF VoL off 5 14 mVrms 1
Hysteresis 3 daB Vei oo Ve ofr 1

Stereo Indicator Qutput

Pilot OFF Vesait 0.5 v Io=1mA
Pilot ON Lo on 10 pA |V, =8V

External Control Voltages (active low)

Operational voltage | Vi 1 Y, 1

for external mono

control pin (pin 63)

Operational voltage | Vs, 1 \% AM ON 1

for AM/FM (pin 54)

Deemphasis"

Minimum FM ArminFm 6.6 7.8 9 dB Voo 244 V; 1
fm=5kHz

Maximum FM Amaxem |13 16 19 dB Veo=0V; 1
fm =5 kHz

Minimum AM Anin am 6.6 7.8 9 dB Vo234V, 1
fon = 5 kHz

Maximum AM Apaxam | 11.8 14.5 17.5 dB Veo=0V;fn=5kHz |1

Stereo/Mono Biend Control

Channel separation |ag, 10 13 16 dB Veo=2.5V 1

Channel separation | as,, 1 2 3 dB Veo=17V 1

" Reference frequency = 400 Hz; Cugormpn = 10 NF; Toom = 75 s
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3.3 AC/DC Characteristics (cont’d)
V=95V, T,=25°C

Parameter Symbol Limit Values Unit |Test Condition Test
min. | typ. | max. Circuit
Oscillator
Max. osc. frequency | fosc max 0.7 1.0 2.0 % 100 % x 1
(Frnad/456 kHz — 1)
Min. osc. frequency |fuemn |—-2.0 [-1.0 |-07 [%  [100%x 1
(Froard/456 kHz — 1)
VCO gain AflAVgs | —12 -8 -4 kHz/V 1
Oscillator voitage | Vesoc 2.5 4 5.5 A 1
Oscillator swing Ves ac 260 370 470 mvrms 1
PLL
PD gain A/AD 6.0 8.2 10.2 pAfrad | Vi = 54 mVrms See
fig. 8
Noise Detector
Input resistance Rgs 80 99 120 kQ 1
Input high-pass filter| ;. es 80 100 120 kHz |-3dB Lab
Trigger threshold Vs min 30 50 mVrms| Vgs = Vis 1
(Ves mean = 0)
fss = 200 kHz
Trigger threshold Ves ayn 130 170 210 mvrms| Vs = Vg 1
(Vs mean = 50 mVrms)
fss = 200 kHz
Maximum noise Vesmaxmean | 65 80 115 mvVrms |fgs = 200 kHz 1
mean value®
Suppression pulse 34 40 46 us 1
duration
Input offset current |l 57 -50 0 50 nA Lab

" The trigger threshold is adapted to the input noise. If max. noise mean value is exceeded, threshold is too high for any trigger of
the noise blanker.
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3.3 AC/DC Characteristics (cont'd)
Ve=95V, T,=25°C

Parameter Symbol Limit Values Unit [Test Condition Test
min. | typ. I max. Circuit
4. AM Mode
AGC Amplifier»
AGC range AA 70 80 dB Vi=Viauz3dB 1
Reg. output voltage |V, 75 mVrms|AM stereo, R_ > 1 MQ, |1
C, < 2pF
Input sensitivity Vie 30 uvrms |V, =V, .y—8dB 1
AGC time seek ViaL 0 0.7 \% 1
mode ON
AGC time seek Vizn 2.4 5 \% 1
mode OFF
Integrator current | 7,,2 80 100 120 uA Vie=0,V,=3V 1
Integrator current | 42 - 80 —-100 |-120 |pA Vie = 200 mVrms; 1
Va=3V
Integrator current | I,;? 520 650 780 pA Vie=0;V,=3V; 1
V=07V
Integrator current | I,,? —-520 |-650 |[-780 |pA Vie = 200 mVrms; 1
Va=3V,;
V=07V
Field strength output| V, 0 0.3 0.6 A Vig=0mV; 1
seek mode OFF
V. 14 1.7 21 \ Vi =100 pv; 1
seek mode OFF
V; 2.4 2.7 3.0 \Y Vie = 500 pnV; 1
seek mode OFF
v, 3.5 4.1 47 \ Vie=5mV; 1
seek mode OFF
v, 4.0 4.6 51 \Y Vie=30mV; 1
seek mode OFF
Reference voltage |V, 4.5 4.8 5.1 \4 1
Output current I, 1.0 mA 1

" Measuring condition: fiz = 450 kHz; fi0q = 1 kHz; Vi = 10 mVrms, deemphasis = 100 pus
2 Integrator currents are measured between the output pin (- pole of the measurement equipment) and a voltage source V,, (+ pole).
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3.3 AC/DC Characteristics (cont'd)
Vs=9.5V, T,=25°C

Parameter Symbol Limit Values Unit |Test Condition Test
min. | typ. I max. Circuit
Demodulator
AF output voltage Viam 360 480 600 mVrms|m = 0.8 1
AF output voitage |V, am 305 406 480 mVrms|m = 0.8; 1
deemph. = 100 us Lab
Total harm. THDg, 0.7 2 % m=0.8 1
distortion .
(S + NN 30 dB m=0.8; Vig=20pV |1
(S+ NN 50 dB m = 0.8; 1
Vg =200 pVv
(S + NN 66 dB m=0.8; 1
Vi = 100 mVrms
AF linearity AV 3 dB Vie =100 uv/50 mvV |1
IF peak Viapp 1 1.5 Vpp Vo3 shorted to GND  [Lab
IF Counter
IF counter output Vis 320 400 480 mVrms| R, > 1 MQ 1
voltage
IF counter output Via 1 Voe V=24V 1
voltage
IF counter output Viasac 1 mvrms|V, =24V 1
voltage

Note: The listed characteristics are ensured over the operating range of the integrated
circuit. Typical characteristics specify mean values expected over the production
spread. If not otherwise specified, typical characteristics apply at T, = 25°C and
the given supply voltage.
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3.4 AC/DC Characteristics
V=95V, T,=—-401t0 + 85 °C

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

Current Isem 70 100 130 mA FM mode 1

consumption Is am 66 95 124 mA AM mode 1

1. AM/FM Receiver

1st LO

Frequency range SfisiLo 80 140 MHz 1
Frequency range | fiqw0 50 150 MHz | Qtactor of con > 90 Lab
Counter output Vso 90 130 mVims| R 5 =330 Q 1
Divided counter Vs 90 130 mvVrms| R 5 =330 Q 1
output

Output impedance | R, 0.7 1 1.3 kQ Lab
Output impedance | R, 210 300 390 Q Lab
Frequency fisto MHZ | Viping =0V

10.7 MHz IF Amplifier"

DC input voltage Vs, 33 4.3 4.7 \' 1
Input resistance Ry, 1.3 1.8 2.35 kQ AM 1
Input resistance Rj; 230 330 430 Q FM 1
Output resistance | R, 100 kQ Open collector 1
Output resistance | R, 230 330 430 Q 1
Voltage gain Agzzs 22 27 32 dB FM, R, =330 Q Lab
Voltage gain Aspoy 6 11 16 dB AM, R, =330 Q Lab
Noise figure Foau 6 dB R;=330Q Lab
Noise figure Fen 7 dB R;=330Q Lab
Reference voltage |V, 4.4 4.8 5.2 A" 1
Output current I 1 mA 1

" fir 1 = 10.7 MHz
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34 AC/DC Characteristics (cont’d)
V=95V, T,=—40to +85°C

Parameter Symbol Limit Values Unit | Test Condition Test
min. | typ. ‘ max. Circuit
AM Mode"
Mixer 1
Interceptpoint Ips 134 dBpV |V, 452100 mVrms |Lab
3rd order special testcircuit
necessary
Mixer gain A -2 dB Vi, 45 = 80 mVims; Lab
Vou = Va
(Xr = 1k5//5p;
ar =—2dB)
Over all gain Am i -1 5 1 dB V4, 45 = 80 mVrms; 1
) Vou = Vir 107
Max. input voltage | Vi, 45 1100 1400 mVpp | SINAD > 34 dB; 1
m=280%
Noise figure F 7 dB Ryom=700Q Lab
(10 MHz)
Input impedance Ry 45 3.1 4 4.9 kQ Sym. Lab
Input impedance Cus a5 15 2 25 pF Sym. Lab
Input impedance Ry 45 1.5 2 25 kQ Asym. Lab
Input impedance Cuas a5 3.1 4 4.9 pF Asym. Lab
i1st LO divided by 8 | Va4 0w |0 0.7 \ 1
1st LO divided by 10} Va1 | 2.4 5 \' Or open 1
Prestage AGC Output
AGC voltage AM Vag 5.5 7 \ Vs, s = 50 mVrms 1
AGC voltage AM Voo 0 0.7 \ Vi, 45 =200 mVrms |1
AGC voltage FM Vs 0 0.5 \2 V4,45 = 50 mVrms 1
AGC current FM Iy 0 0.5 mA Vi, 45 = 50 mVrms 1

Y fie1=10.7 MHzZ, fir, = 450 kHZ, fiq s = 1 MHZ, V5 =1V
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3.4 AC/DC Characteristics (contd)
Vs=85V, Ty,=—401t0+85°C

Parameter Symbol Limit Values Unit | Test Condition Test
min.  |typ. max. Circuit
Integrator current 1" - 28 -38 -53 HA Vs, 45 = 50 mVrms 1
Va=3V
Integrator current 1" 30 40 55 WA Vs, 45 =200 mVrms |1
Va=3V

2nd AM IF Section

Mixer 2
Max. mixer gain Ame 15 20 25 dB Ve =1mV; 1
Vout = VIFASO
Jos = 10.7 MHz;
JSas = 10.25 MHz
Mixer AGC range |AA 15 20 25 dB AA = 1
AVZS =1mv ™ AV26= 100 mv
Mixer gain seek 15 20 25 dB Vs =1 mV; 1
mode ON V=07V
Noise figure F 10 dB Lab
Integrator current 1" 70 150 250 HA V=0 1
Va=3V
Integrator current I -180 [—-270 |-400 |uA Vs = 100 mVrms 1
Va=3V
2nd LO
Operational fou 9.25 10.25 [11.25 |[MHz 1
frequency
External force Vs 30 mvrms| R, = 600 Q; 1
voltage C, =100 pF

" Integrator currents are measured between the output pin (— pole of the measurement equipment) and a voltage source V,, (+ pole).
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3.4 AC/DC Characteristics (cont'd)
Ve=95V, T,=—40to+ 85°C

Parameter Symbol Limit Values Unit | Test Condition Test
min. | typ. I max. Circuit
FM Mode"
Mixer 1
Interceptpoint Ips 125 dBuV | Vi 472100 mVrms |Lab
3rd order special testcircuit
necessary
Noise figure F 6 dB Ryopt = 500 Q Lab
(10 MHz)
Mixer gain Am 9 dB Vis.az=10mVrms; |Lab
Vou = Vas
(Re =330 Q;
ar=—4dB)
Over all gain Amie 25 32 339 dB Vs, 47 = 10 mVrms; 1
ot = Vie 107
Input impedance Rig, 47 3.1 4 4.9 kQ Sym. Lab
Input impedance Cup, 47 15 2 25 pF Sym. Lab
Input impedance Rie 47 15 2 25 ke Asym. Lab
Input impedance Cus, 47 3.1 4 4.9 pF Asym. Lab
Prestage AGC Output
AGC voltage FM Via 5.2 6.4 7.7 \ Vis, -z = 0 mVrms 1
AGC voltage FM Vas 0 0.2 \' Ve, 47 = 50 mVrms 1
AGC current FM I 8.5 12 155 mA Vie 47 = 0 mVrms 1
AGC current FM Iy 0 0.2 mA V46, 47 = 50 mVrms 1
AGC voltage AM Vog 0 1 \' Viea7=0 1
Integrator current I? -10 -25 -50 HA Vie=0V, =48V 1
Integrator current | [,5? 40 60 85 HA Ve = 100 mVrms; 1
V,=48V

" fie = 10.7 MHz, fis 4> = 100 MHz, V5, = open
2 Integrator currents are measured between the output pin (- pole of the measurement equipment) and a voltage source V,, (+ pole).
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3.4 AC/DC Characteristics (cont'd)
Vs=95V, Ty=—-40to + 85 °C

Parameter Symbol Limit Values Unit | Test Condition Test
min. I typ. | max. Circuit
2. FM Demodulator®
Field strength output| V,
— dynamic range 63 72 dB See diagram D1 1
— nonlinearity +1 dB see diagram D2 1
— temperature drift +3 dB see diagram D3 1
— load capacitance 50 pF
— load resistance 1 kQ
Vv, 4 4.6 5.2 \ Vi7 = 200 mVrms 1
v, 14 1.9 24 \4 Viz=1mVrms 1
\Z 0 15 \ Viz=0mVrms 1
deemph = 100 ps
AF output voltage Viem 350 500 650 mVrms| R > 10 kQ; 1
deemph. = 100 us
AF output voltage |V, gy 600 mvVrms| R > 10 kQ; Lab
no deemph.
Input voltage for Vis 33 45 uvrms { Vi = V,u—3dB 1
limiter threshold
Total harmonic THD, 12 % 1
distortion
AM suppression Qam 70 80 dB m=30% 1
Signal-to-noise ratio | agp 72 80 dB 1
AF mute Qar 9 12 15 dB Vs=open; V,=0 1
Reference voltage |V, 4.4 4.8 5.2 \ 1
Output current Iy 1.0 mA 1
Multipath Detector?
Attack current Ly 500 800 1100 |pA Vesac =1 Vpp, 1
V,.=48V
Recovery current L® -3 -9 —-14 HA Vesac =0, 1
V,=38V
Start voltage Vi1 pet 4.3 4.7 \ Vesac=0V 1

" Measuring condition: f;- = 10.7 MHz; Af'=375 kHz; fi0q = 1 kHz; V;; = 10 mVrms; Va1 = open; deemphasis = 100 us
2 foe = 400 kHz

9 Integrator currents are measured between the output pin (- pole of the measurement equipment) and a voltage source V,, {+ pole).
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34 AC/DC Characteristics (cont'd)
Vs=95V,Ty=—40t0 +85°C

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

Detector Vit Vitost — | Vitoet = | Viroer — |V fes = 75 kHz; 1

characteristic 0.15V |01V (005V Ves = 100 mVpp

Detector Vi Vitvet— | Vitpet— | Vitpet — |V s = 400 kHz; 1

characteristic 20V |16V [12V Ves = 100 mVpp

3. Stereo Decoder”

Total harmonic THDsg 5o 0.1 0.5 % f=1kHz 1
distortion

Signal to noise ratio | &/Nes, 50 |65 75 dB Stereo 1
Channel separation | ase, 26 40 dB 1
AF output voltage | Vs 5o 300 390 500 mVrms| Stereo 1
Overdrive margin Vss, somax | 3 8 dB THD =1% 1
AF output DC Vocsa,se |23 3 3.7 v 1
voltage

Difference of output | AVig 59 2 dB - 1
voltage levels

Muting depth Asg, 50 70 75 dB Vs = 1
Muting depth Agg 50 70 75 dB V=07V 1
DC offset at mute  |Apg ss,50 |— 100 |0 100 mV 1
DC offset Apcssse |—100 (O 100 mV 1
stereo ON/OFF

Pop noise Ve ss, so t.b.d. uv Averaging 1
Carrier and Harmonic Suppression (referenced to Vsg 59 = 390 mVrms)

Pilotsignal® agg 40 45 dB 1
(f= 19 kHz) -

subcarrier?

(f= 38 kHz) Qs 40 50 dB 1
(f=57 kHz) ds; 40 50 dB 1

» Measuring condition: Vg, = 600 mVrms; f = 1 kHz; 15 kHz LP with 19 kHz notch; see diagram page 253.
2 |ntermodaulation performance see chapter 3.5.
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3.4 AC/DC Characteristics (cont'd)

Vs=95V, T,=-40to +85°C

Parameter Symbol Limit Values Unit | Test Condition Test
min. | typ. 1 max. Circuit

Mono/Stereo Control

Pilot Threshold Voltage

For stereo ON VeiLon 20 40 mVrms 1
For stereo OFF VoL off 2 15 mVrms 1
Hysteresis 3 dB VouL o VeiL ot 1

Stereo Indicator Qutput

Pilot OFF Vez o 05 v Iy =1mA
Pilot ON oo on 10 pA V=11V

External Control Voltages (active low)

Operational voltage | Vs e 1 \" 1
for external mono
control pin (pin 63)

Operational voltage | Vi 1 \' AM ON 1

for AM/FM (pin 54)

Deemphasis"

Minimum FM Amnew |55 7.8 102 dB Vo 24.4V; 1
fo=5kHz

Maximum FM Amax FM 11.5 16 20.5 dB Veo =0V, 1
fn=5kHz

Minimum AM Aminav | 5.5 7.8 10.2 dB Ve 23.4V; 1
fa=5kHz

Maximum AM Apaxam |10 14.5 19 dB Veo=0V; 1
fm=5kHz

@ Reference frequency = 400 Hz; Cyeempn = 10 NF; Toom =75 s
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3.4 AC/DC Characteristics (cont'd)
Ve=9.5V, T,=—40to + 85 °C

Parameter Symbol Limit Values Unit | Test Condition Test
min. l typ. | max. Circuit
Stereo/Mono Blend Control
Channel separation | ag,, 7 13 19 dB Veo=25V 1
Channel separation | ase, 1 2 5 dB Veo=17V 1
Oscillator
Max. osc. frequency | fose max 0.7 1.0 2.0 % 100 % x 1
(fmax/456 kHz — 1)
Min. osc. frequency |foscmn |—20 [-1.0 [-07 |% 100 % x 1
(fma/456 kHz — 1)
VCO gain AfiAV, |-13 -8 -3 kHz/V 1
Oscillator voltage Ves oo 2 4 6 \ 1
Oscillator swing Ves ac 240 370 490 mVrms 1
PLL
PD gain A/AD 5 8.2 11.2 pA/rad | Vi = 54 mVrms See
fig. 8
Noise Detector
Input resistance Res 70 99 130 kQ Lab
Input high-pass filter| £, s 70 100 130 kHz —-3dB Lab
Trigger threshold Vg min 30 60 mVims| Ves = Vs 1
(VGB mean — o)
Jes = 200 kHz
Trigger threshold Ves ayn 110 170 260 mvrms| Vgs = Vg 1
‘ (VEB mean = 50 mvl'ms)
fas = 200 kHz
Maximum noise Vegmaxmean| 60 80 120 mVrms| fzs = 200 kHz 1
mean value»

" The trigger threshold is adapted to the input noise. If max. noise mean value is exceeded, threshold is too high for any trigger of
the noise blanker.
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34 AC/DC Characteristics (cont'd)
Vo=95V, T,=—40t0 +85°C

Parameter Symbol Limit Values Unit | Test Condition Test
min. typ. max. Circuit
Suppression pulse 30 40 50 us 1
duration
Input offset current | Igg &7 - 50 0 50 nA Ltab
4. AM Mode
AGC Amplifierv
AGC range AA 64 80 dB Vi=V,amt3dB 1
Reg. output voltage |V, 50 75 105 mVrms| V, =V, ,y—3dB 1
Input sensitivity Vis 30 uvrms | Vi = Vg au— 3 dB 1
AGC time seek Vi 0 0.7 \Y 1
mode ON
AGC time seek Vizn 2.4 5 \Y 1
mode OFF
Integrator current L2 70 100 130 uA Vie=0; V=3V 1
Integrator current 32 -70 -100 |-130 |uA Vg = 200 mVrms; 1
Va=3V
Integrator current | [, 450 650 845 pA Vie=0; V,=3V; 1
Vy=07V
Integrator current L —-450 |[(—-650 [—845 |pA Vie = 200 mVrms; 1
Va=3V,;
V,=07V
Field strength output| V., 0 0.3 0.8 \% Vi=0mV; 1
seek mode OFF
v, 1.2 1.7 2.3 v Vi = 100 pV; 1
seek mode OFF
V. 2.2 2.7 3.2 Vv Vie = 500 uV; 1
seek mode OFF
v, 3.3 41 4.9 \Y Vie=5mV; 1
seek mode OFF
v, 3.8 46 5.4 \Y% Vie = 30 mV; 1
seek mode OFF

» Measuring condition: fi = 10.7 MHz; Af =+ 75 kHz; f,,.0 = 1 kKHZ; Vi = 10 mVrms; Vs, = open; deemphasis = 100 ps
3 The trigger threshold is adapted to the input noise. If max. noise mean value is exceeded, threshold is 100 high for any trigger of
the noise blanker.
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34 AC/DC Characteristics (cont’'d)
V=95V, T,=-40t0 +85°C

Parameter Symbol Limit Values Unit Tesi Condition Test
min. |typ. |[max. Circuit
Reference voltage |V, 4.4 4.8 5.2 \Y 1
OQutput current I 1 mA 1
Demodulator
AF output voltage |V ay 335 480 650 mVrms|m=0.8 1
AF output voltage |V, ay 283 406 550 mVrms|m = 0.8; 1
deemph. = 100 us Lab
Total harm. THD, 0.7 2 % m=0.8 1
distortion
(S + N)/N 20 30 dB m=0.8; V,g=20uV |1
(S + NN 40 50 dB m=0.8; V,g=200 pVv|1
(S+N)N 56 66 dB m=0.8; 1
Vig = 100 mVrms
AF linearity AV, 3 dB Vig=100 pV/50 mV |1
IF peak AVispe 1 1.5 Vpp Vo shorted to GND | Lab
IF Counter
IF counter Output Via 285 400 580 mVrms| R > 1 MQ; 1
voltage C < 2pF
V=07V
IF counter Vis 1 Voe V=24V 1
Output voltage
IF counter Visac |2 mVrms| V,, =2.4V 1
Output voltage

Note: The listed characteristics are ensured over the operating range of the integrated
circuit. Typical characteristics specify mean values expecied over the production
spread. If not otherwise specified, typical characteristics apply at T, = 25°C and
the given supply voltage.
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3.5 Intermodulation Behaviour Stereo Decoder Section
Referenced to V; 4 = 390 mVrms.
Parameter |Symbol Limit Values | Unit | Test Condition Test
min. |typ. | max. Circuit
Jrwoa=10kHz | a, 60 fs=2x10kHz ... 19 kHz; | Lab
91 % Mono, 9 % Pilot
fs = 1 kHZ
frmoa=13kHz | a; 70 fs=2x13 kHz ... 38 kHz; |Lab
91 % Mono, 9 % Pilot
fe=1kHz
f=57kHz |as 70 fs=1kHz £23 Hz; Lab
91 % Mono, 9 % Pilot,
fm =1kHz, 5 % Traffic
Radio Carrier
(f=57 kHz; f,,=23Hz;m =
60 %)

Low-Pass Filter with 19 kHz Notch

UEDOB309

10
dB
0

-10

-20

-30

0 2 4 10 20 30 kHz 100

BN 38235L05 00848085 a21 W

Semiconductor Group 241

Power ed by 1 Cminer.com El ectronic-Library Service CopyRi ght 2003



TUA 4300P

SIEMENS

Test Circuit

le

| o

o 5| |
i __I_ _Hfll.._ uol
910 | | i
i T H
5 Tioon Fl=H. Nz
1110 6 -
‘91100

GLO0ISYNSBZSI o%oL g0
9-11 opZUY :Z)I0)
9-}1 opzuy i} 109

] ee] 8| i8] 98] | ¥5] %
s\_i
001 T|I|1|T
H 100y | 104 | 02 |sdoze| 3
© sy 15y

854 95 45,

=] )%
< 1d78]
0

96,28, 154

1

m__mH oy

ebpyjop Buguny

B 4235605 004880&8L 7LS HE

Figure 6a

242

Semiconductor Group

Power ed by 1 Cminer.com El ectronic-Library Service CopyRi ght 2003



TUA 4300P

SIEMENS

65280531 Wyomy Sy oMy sy oy sty

H gis
El Qlﬁl
v H

UIS | T il suir
wl o] w) s 9| z1] | e oz

Temo &

SS¥ iy

U1z M

05y M ==
Sp

i
12

+ nN\_ #f 35\.
s 5
wzz| [Jon soge
T T
Ll Eik4
004 e
| st ve| | et

001¥£S00 PISOeN :Gilo)
lwnspN p(100

/12y

@ oo
18
ov
[73 .D._Imu._ A

I 3235605 008480487 bTH I

Figure 6b

243

Semiconductor Group

Power ed by 1 Cminer.com El ectronic-Library Service CopyRi ght 2003



TUA 4300P

tion Circuit

SIEMENS

Appli

09780830
Hzz L—
i M b1 oy
= 9190
H— |_ —
ol o¥00) £3 £ oo I._
st 653 H}
99 |
H00 yngy 52001-SYNS8ZS3 0o ¥ Tem _H._ L
H— =) 0896071 -SNXESIA O%0] & = T
sl Ty 9£000}-SVNS8ZST o) : AR e
T [ 1% 9/0001-SVNS8ZSE3 ool :}Ii or L
14001 _1
g__srlﬁl I‘_ 000k g1
_eu.“___vc..‘___ ® —v Juge anzg
L & -
09 6e| 8 h.m._l S|_| mml_l Vs m1_||. w[ W[ G o] ] O] o] o] A H.,sm_wn_sr
P s B o wiTdzel ezl o] |won]wol
Tene[eve] T L T T|T byl
M0) o) dr) dor|arz r110d - sndy)
] ey
usdp W3 H
o7 Hy
¥ PNy ¢— =)
1 opny «
250 907 «
u/2s0 901
M
i:%
S4+ >

B 8235L05 0088088 530 WM
244

Semiconductor Group

Figure 7a
Power ed by 1 Cminer.com El ectronic-Library Service CopyRi ght 2003



TUA 4300P

SIEMENS

245

19280530 Bol
—
—}
spoy Bujuny yoipeg 1oy punoig o
9poN JounioN 1o} (z5 Nid) 4 HiH H m i
/ 24N SZ0 N
00J8iS Y *— 7 82404
Jounoy 4 Y Lz :52 _“_cuu
SIS WY 41}
t
Iozjuog esaN 1 I L L, I Lot
wg  |wwm woot] H| |‘u_._§ ic._nl_u_ |_|8_ US| 1o H| s
ol nl sl ol ol ] o] e 12| wl sz | ]| s] s
6| [z
H—] % .
ybusyg oublg LY o=
...§.2|||N 62
v e $ % oot
8100 ydggi lunspy :g|10d H
001vES00 PISOBN :/[10] e _ VISR
voaz T v80nOl
. ¥ [ o
wed-N4
o] P T 35
B # _H_ vt
onned o/g: oge
an H— v o7 % ’
19004 LI._T_ | oo
f V w 0 +

B 8235605 0083089 477 W

Semiconductor Group

Figure 7b
Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




SIEMENS TUA 4300P

Diagrams
70) Low—Pass P ) S1k0 100 nF
o— "V k2 < 65 64 | Vupx = 54 mvrms
R fupx = 20 kHz
10k
1nF
V= V67
(3 Viyp.) I UES08262
Figure 8

Definition of Phase Detector Gain
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Figure 9
Phase Detector Gain
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Diagram D1

Ve Characteristic 1 UED08264

/I
//
/
0
20 40 60 80  dBuV 120
—Vir
1 * 1) t
M3 M1 M2 M4
V¢ —Dynamic
I
MVFmin MVFmax
Ve Dynamics
The dynamic range of V: voltage is determined by the test points M1 through M4 as

follows:

M1: test point (at Vi = 50 dBuV) supplies Vm1)

M2: test point (at Vi = 90 dBuV) supplies Vr(M2)

M3: test point (at V= = 20 dBpV) supplies V:(M3)

M4: test point (at Vi = 120 dBuV) supplies Ve(M4)

Hence follows:

Mg max == 90 dBUV + (Vr(M4) — Ve(M2)) /(VE(M2) — Ve(M1)) x 40 dB
Mg min =50 dBUV — (F(M1) — VeM3)) /(VeM2) — VeM1)) x 40 dB

VF Dynamics — MVF max — MVF min
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Diagram D2

Ve Characteristic p2 UED0B265

Ve v //_

! 74

4
// /4
AVp /;’4/
Vemox Y, “ Yemin
/7/
i
/)
0 ///A L .
20 40 60 80 dBuVv 120
— Vi
1l t
M1 M2

Test points to determine ¥: linearity:
Ve is determined at 25 °C
Slope: m = (Fg(M2) — V(M1))/40 dB.

The tolerance range of the Ve-linearity is determined by two parallel lines:
Ve max = VeM1) + m(M + 60 dB + 1 dB)

Ve min = VeM1) + m(M + 60 dB — 1 dB)

The Ve values within the V¢ dynamic range (Myr mn < M < Mye i) Must be inside the
predetermined tolerance range:

VF min < VF(M) < VF max

BN 4235L05 0088093 978 W
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Diagram D3

Ve Characteristic p3 UED08266

A

VFmax

//'/4 Vemin

20 40 60 80 dBuVv 120

—Vir
1 4
M1 M2

Test points to determine ¥V drift:

Ve-temperature drift: it is determined within — 40 to + 85 °C.

Slope: m = (Vi(M2) — V(M1))/40 dB (at 25 °C).

The tolerance range of the V-temperature is determined by two parallel lines:
Ve max = VeM1) + m(M + 60 dB + 3 dB)

Ve min = VEM1) + m(M + 60 dB — 3 dB)

The Ve values for temperatures between — 40 to + 85 °C within the ¥ dynamic range
(Mye min < Ve £ Mye min) must be inside the predetermined tolerance field:

VF min < VF(M) < VF max
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Figure 10

High Performance Application
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Figure 11
Low Cost Application
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SIEMENS TUA 4300P

4 Package Outlines
P-LCC-68-1
(Plastic Leaded Chip Carrier)
=4
o 10:81 max, €
o
| 3
34x
23310 =038 WA-BID)
2528 .02¢
20.32
d i b
q . 1
q i 0
q uf
4o :
! b 5
| b S
________ - -k &
s l s
q P
| ;
- i
67;(1 Index Marking
0.5x45" 11x45° | ||
3x "
2421 to.or
2528 028
1) Does not Include plastic or metal protrusion of 0.15 max. per side -
3
<
a
[0
Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”.
SMD = Surface Mounted Device Dimensions in mm
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