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SIEMENS

GSM Receiver Circuit PMB 2400

Preliminary Data Bipolar IC

—

Features

® Heterodyne receiver with demodulator
¢ Downward mixing from 900-MHz receiver band

to the base band
® Demodulation and generation of 4 &
I/Q components LLLLLLLLLLLL

Low mixer noise (about 7 dB)
High intercept point
Integrated phase shifter
60-dB AGC control range p-D50-24

Field strength indication with 70-dB dynamic
range

Integrated SAW driver

High dynamic range of more than 100 dB
Different demodulation schemes
Completely separated 1st mixer and IF stages
with separate power-down capability

Wide input frequency range

Wide IF range from 45 MHz to 90 MHz
P-DS0O-24 package

Temperature range - 25 °C to+85°C

Applications

Digital mobile radio

GSM-systems

Various demodulation schemes, such as FM, FSR, QAM, QPSR, GMSK

Space and power saving optimizations of existing discrete demodulator circuits.

Type. Ordering code | Package
PMB 2400 QB67000-A6024 | P-DSQO-24
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PMB 2400

Figure 1
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Figure 2
Pin Configuration Pin Definitions and Functions
{(top view)
Pin Symbol] Function
Number
00 0 4 == 2, FoGe 1 S0Q Quadrature_ Signal Qutput
2 i8] In-Phase Signal Qutput
SOE ] 2 23[@MrPd2
3 Vao Supply Voltage 2
Vs 4 3 22pOPDY LO2X | Inverting Input for Second Local Oscillator
LOZX 1] & 21ILTIGNDZ 5 LO2 Non-inverting input for Second Local Oscillator
L02cgs 20f1L0IX 6 RSSI | Field Strength Qutput
RSSICL] 6 19 A3 LOY 7 IFI Non-inverting IF Input
IFIX 37 18 GND1 8 IFIX Inverting IF Input
IFICT] 8 s 9 GND2 | Ground 2
GND2Z 19 16 M SI 10 IFOX Inverted IF Qutput
1Fox 0 10 15 v, 1; ggm gon-m;e;rted IF Qutput
roun
Gl:;?l EIE: ,1[; 111; E :gx 13 MOX Inverted QOutput of First Mixer
14 MO Non-inverted Output of First Mixer
1TPO1708 15 Vsgo Supply Voltage 1
16 Sl Non-inverting Signal Input
17 SIX Inverting Signal Input
18 GND1 | Ground 1
19 LO1X |lInverting Input for First Local Oscillator
20 LO1 Non-inverting input for First Local Oscillator
21 GND2 {Ground 2
22 PD1 Power Down Input 1
23 PD2 Power Down Input 2
24 GC Gain Control Input
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Figure 3

Block Diagram
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PMB 2400

2

System Integration

The basic structure of a mobile receiver built with the Siemens GSM chip set is shown

below.

The receiver chip PMB 2400 uses the incoming signal from the low noise amplifier to do
the down conversion as well as the demodulation and generation of the |- and Q-

signals.These signals are fed into the baseband codec PMB 2900.

Furthermore the automatic gain control stage of the PMB 2400 compensates the varying
signal strength by means of a gain control signal coming from the signal processing
circuitry. The evaluation logic for this loop can be fed with an RSS! signal supplied by the

PMB 2400.
Figure 4
GSM Hand-Set with the PMB 2400
Received
RF PMB 2400 ; PMB 2500 AUOIO
IN Signal <L[: :> - INOUT
— GSM Q GSM p
Receiver B Seral Equalizer rocessor Speech
Circuit Data Circuit Data
RF Carrier
PMB 2300 PMB 2700 @dress @
GSM ccisr;
PLL-Synthesizer ontroller EEPROM
Circuit Interface <r°°’“ B”S:>
L__|
RF Carrier l— —I _1:
RF PMB 2200 PMB 2600 _I | .
ouT Transmit ALTS:D) Optional
-] GSM ] - GSM
Transmitter Signal Channel Processor
Circuit Codec AD(7:0)
I aQ
PMB 2900 (v Identity Card
PA1  Gsw ;
Contr. Analog DATA |
Circuit DATA Interfoce (IN/OUT
TBOTT09

'

Siemens Aktiengesellschaft

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6137256/pmb2400.html

PMB 2400

3 Functional Description

The input signal SI/SIX and the amplified first local oscillator signal LO1.LO1X are mixed
down to an intermediate frequency (IF). The open-collector output of the mixer generates
a differential current at pins MO/MOX which is filtered by an external resonant circuit. The
resulting voltage drives an on-chip SAW driver, which in turn drives an external SAW filter
via the IFO/IFOX output, also open-collector.

The second local oscillator signal LO2/LO2X is amplified and fed to a divider, which
generates orthogonal signals at half the input frequency. The filtered IF signal reenters
the chip through the IFIIFIX input, where it is amplified and mixed down to the final output
frequency with each of the orthogonal signals. The resulting in-phase and quadrature
signals pass through output drivers and appear at the SOl and SOQ outputs, respectively.
The ampilification of the IF signal before the second mixer stage is performed by a gain-
controlled amplifier, the gain being determined by the voltage at the gain control input
GC. The signal amplitude (field strength) at the IFI/IFIX input is measured by the monitor
circuit, which delivers a corresponding voltage at the RSSI output.

Differential signals and symmetrical circuitry are used throughout, except at the signal
output. For optimum decoupling, separate ground and supply rails and separate power-
down signals are provided for the circuitry before and after the SAW filter. Bias drivers
generate internal temperature- and supply voltage- compensated reference voltages
required by the various circuit blocks. Switching the power-down inputs PD1, PD2 from
HIGH to LOW switches the circuit from its normal operating mode into a standby mode
with reduced supply current.
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PMB 2400

4 Electrical Characteristics

Absolute Maximum Ratings
Ta=-25°Cto+85°C

Parameter Symbol Limit Values Unit Test

min. max. Conditiocn
Supply Voltage 1 and 2 Vs - 0.5 7 vV
Input/Output Voltage Vio -0.5 Vg+05 |V Vg7V
{any except open collector) -0.5 7.5 Vv Vg7V
Open Collector Qutput Voc -05 Vg+25 |V V=50V
Voltage (MC, MOX, IFQ, IFOX) v -05 7.5 i Vgz50V
Differential Input Voltage (any differential input) Vi -3 3 vV
Junction Temperature T, 125 °C
Storage Temperature Tstq -55 125 °C
Thermat! Resistance (junction to ambient) R1pga 55 °CWwW

Operational Range

Within the operational range the IC operates as described in the circuit description.
The AC/DC characteristics limits are not guaranteed.

Parameter Symbol Limit Values Unit
min. max.

Supply voltage Vg 4.4 5.5 v

Ambient temperature Ta -25 +85 °C
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PMB 2400

AC/DC Characteristics
Va=451t0 55V, Th=- 25 to+85°C; Test circuit 1

Parameter Symbol Limit Values Unit
min. max.

SI/SIX Input Level 1 Pgp -17 dBm

SI/SIX Input Frequency 1 fsi 360 MHz

LO1/LO1X Input Level it PLos -3 3 dBm

LO1/LO1X Input Frequency 1} fLof 1050 MHz

Intermediate Frequency 1) fir 45 90 Mtz

[FIIFIX Input Level B Py -21 dBm

LO2/.02X Input Level i Pio2 -20 -10 dBm

LO2/LO2X Input Frequency 1} fLoz 90 180 MHz

SOISOQ Output Frequency 1) fso 550 kHz

GC Input Veltage B Vae 2 Y

FD1/PD2 LOW Voltage 1) VeoL 0 0.8 V

PD1/PD2 HIGH Voitage 1) VeDpH 4.0 Vg v

1) Power levels are referred to a resistance of 50 {).

Parameter Symbol Limit Values Unit Test Condition

min. typ. max.

Total Supply Current Ig 21 27 33 mA PD=HIGH

in Normal Operation 4)

Totat Supply Current Ispp 10 pA PD = LOW

when Powered Dawn 4)

Signal Input SI/SIX

Input Resistance Rgp 25 Q

input Inductance Lgi 10 nH

Max. input Level Psigmax -17 dBm 3 dB Compression
at MO'X

Intercept Peint Pip 8 dBm

Blocking Level Pg -17 dBm 3 dB Attenuation
of Wanted Signal
at MO X

Input Interference PinT -28 dBm - 98 dBm Interference

Level at f=fiNT at f=ifint xfLo %2
at MO X

Input Frequency far 360 MHz

Noise Figure Fg 8 dB

Notes see page 11

Siemens Aktiengesellschaft

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6137256/pmb2400.html

PMB 2400

AC/DC Characteristics (cont'd)

Parameter Symbol Limit Values Unit Test Condition
min. | typ. I max,
Input for First Local Oscillator LO1/LO1X
Input Resistance RLoq 450 Q
Input Capacitance CLo 870 fF
Input Level P on -3 3 dBm intc 50 Q
Input Level Vior 445 890 mVpp
Input Frequency fLon 1050 MHz
Output of First Mixer (SAW Driver Input) MO/MOX (Open Collector)
Resistance Ruo 31 k€2
Capacitance Cmo 820 fF
Total Output Current Imo+ 5 mA
Imox
Power Gain from Signal input | Guo 8 dB into 3 kQ
Intermediate Frequency fie 45 90 MHz
Output (SAW Driver Output) IFO/IFOX (Open Collector)
Output Resistance Riro 14 k€2
QOutput Capacitance Ciro 800 fF
Total Qutput Current Lo+ 4.5 mA
Iirox
Power Gain from Qutput Giro 7 dB into 1 kQ
of First Mixer
IF Input IFI/FIX
Input Resistance Rirt 50 Q
input Capacitance CiFt 2 pF
Max. input Level Prey - 23 dBm Vgo=2 V.3 4dB
Max. Input Level Vier 45 mVpep Compression at SO
Input for Second Local Oscillator LO2/LLO2X
Input Resistance R o2 10 kQ
Input Capacitance CLoz 1 pF
Input Level Pro2 -20 - 10 dBm nto 50 kQ
Input Level Vioz 63 200 mVpp
input Frequency fLoz S0 182 MHz

Notes see page 11
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PMB 2400

AC/DC Characteristics (cont'd)

Parameter Symbol Limit Values Unit Test Condition

min. ] typ. [ max.

Signal Outputs SOI, SOQ

Output Resistance Rso 40 k&2

Output Capacitance Cso 0.7 pF

DC OQutput Level Vso 25 Vv

Power Gain from IF Input Gso 78 dB into 50 @, Vg =0V

Power Gain from IF Input Gsn 14 dB into 50 Q, Vge=2V

Distortion Factor Dso 30 dB Pig1=- 89 dBm,
Voc=0V

Distortion Factor Dsp 30 dB Pir=- 23 dBm,
Vac=25V

Field Strength Output RSSI

QOutput Resistance RRpss| 6.25 kQ

Field Strength Factor 8 | Frssi 20 22 25 mV'dB

Gain Control Pin GC

GC Input Voltage Vae 0 2 v

GC Input Current S (clo) 1 pA OVsVge=s2V

Gain Controt Factor 8§ | Fge 0.03 0.1 dB:V

Power Down Inputs PD1, PD2

LOW Input Voltage VeoL 0 0.8 Vv

LOW input Current IppL 0.1 pA Vep =08V

HIGH Input Voltage Veou 4 Vs vV

HIGH Input Current Ippn 10 20 A Vepy =4V

Notes for pages 9 to 11

1) Parameters for symmetrical inputs and outputs refer to the differential-mode signal.
2) Input and output impedances are modelled as a resistor in parallel with a capacitor.
3) The total supply current includes the current drawn by open-collector outputs.

4) Fppgr = dVass/dPe.

) FGC = dGSO/dVGC-

om
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Test and Application Circuits

Figure 5
AF Test Circuit
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Figure 7
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Monitor Characteristic
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Figure 9

Antenna

Worst Case Signal Levels without Blocking Level
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Figure 10
Worst Case Signal Levels with Blocking Level
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6 Package Outlines
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Dimensions in mm

SMD = Surface Mounted Device
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