SIEMENS

Narrowband FM Receiver PMB 2430
Preliminary Data BipolariC
Features
® Double conversion heterodyne receiver with limiter/
demodutator
@ Low current consumption
@ Reduced external components @
® Low-noise temperature compensated internal reference
voltages
@ First mixer operating frequencies up to 1500 MHz
® First mixer conversion power gain of 10 dB P-DS0O-28-4
® Optional use of first mixer with/without external bias

resistor at MI1E

® External adjustment of first mixer current for mixer
performance improvement

® First mixer stage with high dynamic range and low
spurious signals

® Optimum decoupling of first mixer signal input frequency
to first LO input frequency

@ High decoupling of first mixer output to second mixer
signal input

® Second mixer stage with high dynamic range and low
spurious signals

® 90-dB IF-limiter gain

@ RSSI output with 90-dB RSSI-dynamic range and high
linear slope

@ Low impedance audio output

Type Ordering Code Package

PMB2430S . . Q670006046 . | P-DSO-28-4(Shrink) (SMD)-

PMB2430S .- - 1. . ' IQB7006-A6046 - |P-DSO-28-4 (Shrink, smx Q
TRt L AU IR S < |Tape&Reely " - o

Functional Description and Application

The PMB 2430 is a single-chip double conversion heterodyne FM receiver with a limiter and
demodulator circuitry. It is designed for input frequencies up to 1500 MHz and for a first intermediate
frequency up to 120 MHz. For using the first mixer and to adjust the mixer current, an external
resistor has to be connected. The circuit can be used as a narrowband FM receiver for all analog
mobile systems.
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SIEMENS PMB 2430

First Mixer

The first mixer is a single balanced mixer with a balanced local oscillator input and a balanced open
collector output. Via an external bias resistor at Mi1E the mixer can be connected to ground and the
mixer current can be adjusted. o
A RF-signal and an external first local oscillator signal enter the chip (MI1E or MI1B and LO1/ LO1)
and are mixed down to a first intermediate frequency (IF). -

A differential current generated at the balanced mixer output MO1/MOf1 is filtered with a resonant
circuit and/or a crystal filter. The resonant circuit also connects the open collector output to the
supply voltage.

Second Mixer

Through MI2E or MI2B the filtered first IF-signal reenters the chip. .

A second external local oscillator signal is connected to the isolation amplifier at LO2/LO2.

Both signals are mixed down in a single balanced mixer with an unbalanced open collector output
to a second IF at pin MO2. This pin is connected to the supply voltage via an external 1.5 kQ
resistor.

Limiter and Demodulator Circuit _

The second IF is additionally filtered and fed either into the limiter input L1 or into LI, where the signal
is amplified. -

The field strength of the second IF at the limiter input is measured by the RSSl-circuit, which
delivers an equivalent DC-voltage at the pin RSSI.

At the limiter output LAO/LAO the amplified signal drives an external L/C quadrature tank circuit and
is phase shifted. This phase shifted signal reenters the chip at the demodulator input QDI/QDL.
The demodulator mixes the limited signal with the phase shifted signal by means of the quadrature
demodulation.

At the pin audio output AO the demodulated output signal can be used directly.

Additional Circuitry and Information

Differential signals and symmetrical circuitries are used all over the IC for high frequency parts,
except at the 450 kHz and the audio signal output. For optimum decoupling separate ground rails
are provided for the circuitry before and after the first IF-channel filter. A bias driver generates
internal temperature and supply voltage compensated reference voltages and currents required for
the different circuit blocks. All pins with the exception of the pins connected to the first mixer and the
second mixer output pin are ESD protected up to 1kVolt to ground.

B 8235605 0059311 7T WA
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PMB 2430

Pin Configuration
(top view)
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PMB 2430

Pin Definitions and Functions

Pin No. Symbol Function

1 Ll Limiter input

2 ] Limiter input

3 GND1 Chip grounding

4 RSSI Field strength output

5 MO2 Mixer 2 open collector output

6 n.c. Not connected

7 n.c. Not connected

8 AO Audio output

9 n.c. Not connected

10 LO2 Isolation amplifier mixer 2 input
11 (o] {solation amplifier mixer 2 input
12 Mi2B Mixer 2 base input

13 Mi2E Mixer 2 emitter input

14 GND2 Chip grounding

15 Veo Chip supply voltage

16 MOT Mixer 1 open collector output
17 MO1 Mixer 1 open collector output
18 STB Chip stand-by input

19 MIE RF-mixer 1 emitter input, current adjust via external resistor
20 MI1B RF-mixer 1 base input

21 GND4 Chip grounding

22 Lot Local oscillator mixer 1 input
23 LO1 Local oscillator mixer 1 input
24 GND3 Chip grounding

25 LAO Limiter amplifier output

26 QD1 Quadrature detector input

27 QDI Quadrature detector input

28 LAO Limiter amplifier output

BN 8235605 0059313 570 WA
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PMB 2430
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Block Diagram
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Electrical Characteristics

Absolute Maximum Ratings
Tpn=—401085C

Parameter Symbol Limit Values | Unit | Remarks
min. max.
Supply voltage Vis -0.5 7 \
Voltage at demodulator Vas 28 -1 1 \% V5 not supplied
Open collector output voltage Vs1617 -0.5 Vs +25|V Ve<55V
(MO1, MO1, MO2)
Differential input voltage Viz1011121319202223 | — 1 1 \%
Junction temperature 7 +125 C
Storage temperature Ty —-65 +150 ‘C
Thermal resistance Ringa 110 ‘C/W

(junction to ambient)

Operational Range

Ambient temperature Ta —40 +85 C

Supply voltage Vis 4.5 5.5 \

MI1E/B input level Puner -5 dBm

MI1E/B input frequency Jmnes 50 1500 MHz

LO1/LOT input level Poot -20 +3 dBm

LO1/LOT input frequency St 100 1500 | MHz
Intermediate frequency Swioem 40 120 MHz

MI2E/B input level Pyiee 0 dBm

AO output frequency; 3 dB roll off | fao 0 20 kHz

Ists current: high Ists 200 HA Vete=Vs
Vste voltage: high Vstp 3.0 Vs A

Istg current: low Ists ~50 UHA Vsie=0V
Vsts voltage: low Vse 0 0.8 \'

RSSI output voltage Vrssl 0 3.6 A

LO2/LO2 isolation amplifier Siosicz 40 120 MHz

frequency range

Note: Power levels are referred to an impedance of 50 Q.

BB 3235605 0059315 343 WA
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SIEMENS PMB 2430

AC/DC Characteristics

Tp=257C; V5=4.7510525V

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

Supply current Liss 2.0 3.1 4.5 mMA | Vsrg = Voo = high 1

RF-supply current | 16,1, 2.0 2.6 mA | Fsre = Ve = high 19

Supply current Liss 0.5 mA | Vee=0V=low 1

RF-supply current | fg,17 0.1 mA | Vee=0V=low 19

Signal Input MI1E/B of Single Balanced Mixer (base pin 20 AC grounded)

Input resistance Ryies 50 Q base AC grounded 3
Input inductance | Lyies 20 nH in series t0 Rynes 3
Max. input level Pyitmax | —9 -5 dBm | 3 dB compression 1

at MO1/ MO refer-
enced to MI1E/B input;
fo =900 MHz

Intercept point Pp -6 -2 dBm | referenced to MHE/B
input;

IP carrier frequency
distance = 60 kHz;
Jfo =900 MHz

Blocking level Py -16 |-12 dBm | 3 dB attenuation of 1
wanted signal at
MO1/MO1 referenced
to MI1E/B input;
MI1E/B input level =

[y

—30dBm
Jo =900 MHz
Input interference | P, —-90 |—-94 dBm | signal level at firzn 6
level at f= £ with Py < — 44 dBm
Input frequency Jwnes 50 1500 | MHz | optimum matched 1
input circuit
Noise figure Fuiers 8 10 dB | /=900 MHz; DSB noise | 1
Noise figure Funes 10 dB |fc =900 MHz; 2

SSB noise, including
optimum noise matching

‘) With external resistor at pin 19 according test circuit 1

Bl 8235605 005931k 28T N
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AC/DC Characteristics (cont'd)
Tn=25°C;Vs=4751t0525V

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

Input for First Local Oscillator LO1/LOT

Input resistance Rioviot 250 Q balanced 3

Input capacitance Cloimot 25 pF in paraliel to Royo7 |3

Input level Pooyor |—6 -3 0 dBm 1

Input frequency fiowor |50 1500 |MHz ) optimum matched 1

input circuit

Output of First Mixer (IF driver input) MO1/MO1 (open collector)

Resistance Ryovwst 37 kQ

Capacitance Cronvsi 1.8 pF in parallel to Ruor 4

Power gain from Guor 6 10 14 dB

signal input

Intermediate JE 40 120 MHz | optimum matched 1

frequency output circuit

EE 8235605 0059317 11 WA
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AC/DC Characteristics (cont'd)
TA=25C; Vs=475t05.25V

Parameter Symbot Limit Values Unit | Test Condition Test
min. ) typ. | max. Circuit
Signal Input MI2E/B of Single Balanced Mixer, Emitter Pin 13 AC Grounded
(no input matching network used)
Input resistance Ryizes 2.7 kQ | emitter AC grounded
Input capacitance Cuizes 4.8 pF in parallel to Rypes
Max. input level Pyizmax  |—20 [—-15 dBm | 3-dB compression 1
at MO2 referenced
to MI2 input
Intercept point Pp -18 |13 dBm | referenced to Mi2 1
input; P carrier
frequency distance
= 20 kHz;
Jo =44.55 MHz
Blocking level Py -23 |(-18 dBm | 3-dB attenuation of 1
wanted signal at MO2
referenced to Mi2
input; frequency
distance = 60 kHz;
f5 = 44.55 MHz
Input frequency Sunes 40 200 MHz 1
Noise figure Fie 10 dB [f =45 MHz, DSB; 2
fMOQ =10 MHZ,
noise matching at
second mixer input
Cross talk ) MO1/X to MI2E/B;
attenuation f=45MHz
Emitter grounded 87 dB 5
and cross talk para-
sitics not tuned out

IR 34235605 0059318 052 W
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SIEMENS PMB 2430

AC/DC Characteristics (cont'd)
Tpa=25C;Vs=4.751056.25V

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

Isolation Amplifier LO2/LO2 (no input matching network used)

Input resistance R oo 55 kQ 3

Input capacitance | Ciooios 3.0 pF in parallel to R oo 3

Max input level PLozmax -17 -10 dBm

Frequency range | fioe 40 120 MHz | with other external

circuitry, than test
figure 1 and 2

Second LO first Pgppo |20 dB
harmonic spurious
response

suppression below
wanted LO at MO2

Output of Second Mixer MO2 (open collector) with External Pull-up Resistor of 1.5 kQ

Voltage gain from | Guoe 19 24 29 dB external R, = 1.5 kQ 1
signal input
Intermediate Juoz 0.30 |045 |1 MHz 1
frequency

Bl 4235605 0059319 T99 W
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SlEMENS PMB 2430

AC/DC Characteristics (cont'd)
Ta=25C; Vg=4.75105.25V

Parameter Symbol Limit Values Unit | Test Condition Test
Circuit

min. 1 typ. | max.

IF Limiter and Demodulator
Af =+ 14 kHz; f; = 450 kHz; Q = 8; V' = 10 mVrms; f,o = 1 kHz

Max. input level P\ \ax 10 dBm 1

IF-limiter gain Guoz 20 dB LI to LAQ balanced 1

Cross talk a, 90 dB MO2 to LI; design hint | 5

attenuation

Limiter bandwidth fu 500 kHz | Vipo=—3dB, 1
design hint

Limiting threshold Yy -92 dBm | Vo =—3dB; 2
CCITT filter used

AM-suppression Aam 40 45 dB m=0.3; 1
CCITT filter used

Ratio signal to noise | agn 80 dB CCITT filter used 1

Noise and hum anm -53 |dB |1-kHztone, 1
Af=+10 kHz

Noise and hum anm -33 dB 1-kHz tone, 1
Af=%10kHz,
no CCITT filter

Uitimate SINAD 35 dB | CCITT filter used 1

Field Strength Output RSSI (R, > 100 kQ, C, <50 pF)

Output resistance Rpss 65 kQ 1

Field strength factor | Frgg 36 38 40 mV/ 1

dB

RSSi-dynamic range | AVrsy | 86 90 dB 1

RSSlintercept with | ICrgg - 86 dBm | according diagram 1

noise floor

M 3235605 0059320 700 HE
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AC/DC Characteristics (cont'd)
Tha=25°C; Vg=475t05.25V

Parameter Symbol Limit Values Unit | Test Condition Test
min. | typ. I max. Circuit
Signal Outputs AO (R, =50 kQ, C <10 pF)
Audio bandwidth BWpo 20 kHz |3 dB roll-off value 1
Af gy = £ 10 kHz;
HPF = 300 Hz;
LPF =200 kHz
Audio output voltage | Vo 390 mVr | LC tank circuit; 1
according CCITT ms [Q=8;
Af[‘:M =+ 10 kHz
fixed Ty = 25 °C,
Audio output voltage | Vao 390 mVr | LC tank circuit; 1
according CCITT ms |Q=8;
AfFM =+10 kHz
Ty = -25...+480 °C
Distortion factor THD 1.3 2.2 % Af pm = = 10 kHz; 1
HPF = 300 Hz,
LPF = 20 Hz,
f;‘\o =1 kHz
Qutput resistance Rao 1 2 kQ | design hint
DC output level Vao 2.3 \ depend on LC tank 1
circuit; design hint
Stand-by Switch
Low-input voltage Vsre 0 0.8 \' 1
Low-input current Iste —-50 LA 1
High-input voltage Vet 3 Vs \ 1
High-input current Iste 200 uHA 1
Notes

1) Parameters for balanced inputs and outputs refer to the differential mode signal

2) Input and output impedances (design hints) are modelled as a resistor in parallel with a capacitor or in series
to an inductor. Measurements have been done with Siemens test boards.

BN 3235605 0059321 b47 WA
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S|EMENS PMB 2430

¥

l—l Y12

Port 1

- - = — -

Pin x
Network 5.15.16, 17,18
Analyzer
N\JA Port 2 Piny out Y4 Y2
} 3,14, 21, 24
Zy=508

17503542

Test Circuit 3a

The S parameters are tested at the indicated frequency and the equivalent parallel or series circuit
is calculated on this base.

Vs

H

Port 1

- - ——

Pin x
Network 5.15,16, 17,18
Analyzer Piny uT
HWA l_" % 3,16, 21, 24 Y,
Zy=50Q

1TS03543

Test Circuit 3b
*  Capacitor used for Mixer 1 measurement only

The S parameters are tested at the indicated frequency and the equivalent parallel or series circuit
is calculated on this base.

Test Point T.C. Test Frequency/MHz Pin x Piny
LO1-input impedance 3a 900 22 23
Mixer 1-input impedance 3b 945 19 20
LO2-input impedance 3b 45 10 11
Mixer 2-input impedance 3b 45 12 13
Network Analyzer output level: — 3 dBm for LO1 measurement

Measurement circuitry according test circuit 1: — 30 dB else

Bl 8235605 0059324 35L WA
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SIEMENS PMB 2430

Open collector pins are connected to Vs = 5 V via the network analyzer;
Other test circuitry according test circuit 1.

Pin 15, 18
Ve=5V
X f—o—
FM-RECEIVER Network Analyzer
y b—o— Zg=508

ITS03544

Test Circuit 4

The S parameters are tested at the indicated frequency and the equivalent parallel or series circuit
is calculated on this base. The network analyzer output level for this measurement should be -14dB.

Test Point Test Frequency/MHz Pin x Piny
MO1 mixer 1 output impedance 45 16 17

Bl 8235L05 0059325 292 M
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SIEMENS PMB 2430

Test procedure for cross talk attenuation at pin 5 to 2:
1. Apply a signal as specified at pin 5 and measure RSSI voltage.

2. Compare RSSI DC-level with an earlier measurement with an 450-kHz signal direct capacitively
applied to pin 2 according test circuit 1.

3. Calculate cross talk value out of this results.

Test procedure for cross talk attenuation at pin 16, 17 to 12:
1. Apply a signal at pin 12 and measure with high impedance probe level at pin 5.

2. Apply a signal at pin 19 and measure with high impedance probe level at pin 5. Increase level
to achieve the same output level as at point 1.

3. Measure with high impedance probe balanced level at pin 16, 17.
4. Calculate cross talk attenuation out of level differences.

B 8235kL05 0059327 Ob5 WA
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Signal Ay
Generator
Rs=508
MI 1
+) I Input
LO1
Signal £p4 | Input | Test board with tested
Generator device according test
Rs=50§ l>_| arcurt 1
MO0 1/M0 1
H Output
Spectrum
Analyzer
11503793
Signal
Levels -&4 dBm
) — ]
!
O A it Tr2in fint fLon
—== Frequency
11003794
Test Circuit 6
fa = unwanted interfering signal within band: £y, = flo1 — fire
fior = local oscillator signal
‘ Jem = unwanted IF/2 signal from interfering channel: fim = fio1 —fit

: ﬁFZln

unwanted harmonic signal of fir: firan = 2 X firm

Bl 4235605 0059328 TTL MR
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SIEMENS PMB 2430

Diagram
1TD03548
Vesst 3¢
v ,/
pd
///
18 // 5dB
: s
|
.
o - x4dB
T .
0 T
-90,-80 -70 760 =50 -40 -30 -20 -10 0 dBm 10
-86 ~64 — A
RSSI Intercept 0
with noise floor

RSSI-Response

Bl 34235605 0059330 5T WM
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SIEMENS PMB 2430

Plastic-Package, P:DSQ-28-4 (8:1!‘!!14:}(8!49)
{Dual-Small-Outlines)  *~ i

0551 }
0388 . erzmm aex

1,73£0.05
1.99max

.13+0.08
gu;smnd Off

28 15 Seating Plane

BB ERE L)

- 10,210,13‘)*
Index Marking

fo23
1) Does not include plastic or metal profrusions of 0.15 max per side 3
2) Does not include dambar profrusion of 0.08 max per side §
(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
B 5235605 0059331 596 WM Bl|— e Q—
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