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STM has investigated the design challenges of the following
building blocks targeted to UM TS/'WCDMA and |EEE 802.11a
WLAN applications:

UMTSWCDMA
VGA-Filter
Fractional-N Synthesizer

|EEE 802.11aWLAN
LNA-Mixer
|-Q Generator
Integer-N Synthesizer and VCO for
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Project activities flow

System analysis and architecture definition

RF |C and building blocks architecture definition

RF 1C and building blocks specification definition

RF building blocks test-chip Design, Layout and Validation
RF |C Design development, Layout and Validation

Reference Design development
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Zero |F (ZIF) architectures chosen for 802.11a WLAN:

Full Integration 4G Request

Homodyne Conversion

Critical issues:
1/Q mismatch
DC offset
even-order distortion (1P2)
LO leakage
pulling effects
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Different architecturesand critical issues have been analyzed

L ow-I F advantages.
No DC-offset (signal is not around DC)
No LO to RF crosstalk problem
L ow-I F disadvantages.
Suppression of the mirror signal higher than ZIF
Higher AD converter sampling frequency required
Dedicated building blocks in multi mode transceivers (2.4GHz & 6GHz)
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MEDEA+A107 WP2: Technology, RF
architectures and building blocks

|EEE 802.11a WL AN blocks
LNA-Mixer

|-Q Generator

Integer-N Synthesizer and VCO

Technology
0.25-nm BiCMOS7 with F. = 70 GHz, F,, ., = 90 GHz
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802.11a WLAN complete transceiver P
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The complete Transceiver S 1" [ Phase Hcharee RE Vico! |
] detector [—| Pump ' ' [s6GHz — LO_| !
. L | e 1 | Phase& | |phase [ |LoRxTX [— RXLo
DEVICE DESCRI P-I-ION I REF Frequency step —| Ampl. o . TX-LO_IQ i
i : : adjust ages L SPLITTER| _ TXLO O !
The Receiving chain includes an -1
integrated , an ' .
, dual Low Pass Filters e ]| ocons oun;,
(LPF), HPF for DC removal and dual | [compensation] (PG .

Voltage/Digital Gain controlled Amplifier H
(PGA). '

OUTb
Filter [ | 2¢O @>> :
. .. | Compensation|
The Transmitter chainis composed of a | — ouTQ

dual LPF, HPF for DC removal , an 1/Q | ,
Modulator, a Digital/V oltage Controlled I
Attenuator and an integrated Medium |
Power Amplifier.

LNA

v

Frequency Synthesizer isa
able to support the
frequency plan defined by |IEEE 802.11a
wireless Standard covering U-NII lower,
middle and upper band
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Building Blocks for a 802.11a WLAN transceiverA

Critical design issues:

LNA -MIXER
» Wide Bandwidth (802.11a standard requires about 1 GHz bandwidth)

« High linearity (IP2 and | P3 requirements)
* Low noise

jain amplifier

DC offset compensation

Programmable g;
O
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LNA-Mixer Target Specifications (Electrical Characteristics)

VSWR
Operating Ambient Tem
Hmh Gain Operation

Gain variation over Frequen

Gain variation at 5.5GHz
Input P1dB

Input I1P3

Noise Figure

L ow Gain Operation

Voltage Gain

Gain variation over Frequency Bands
Gain variation at 5.5GHz

Input P1dB

Input 1P3

Noise Figure
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LNA structure

Fully differentia topology
1 cascode stage and 1 serial stage

VDD VDD

|

Vlst'_| |_ _| Vlst+
VEK VB

1st

1st STAGE 21 STAGE
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Mixer structure
Gilbert Cell with current steering

% = ) 3
LB R
4 +
( "
)
3
+ /| '+ 0'+
: 2 & 11 g
1 & g -
, s
. .
’ *'+1

Lor< }——

Q2

Q3

RFP< |

RENG

X2

11

& PS and RF Design Center

MuMoR Workshop, Lausanne 25-26 Feb 2004

Author: G. Cantone




LNA-Mixer Layout

LNA Mixer

P
>
Q |& PS and RF Design Center MuMoR Workshop, Lausanne 25-26 Feb 2004 Author: G. Cantone



P
>
Q & PS and RF Design Center

/

46 .
H St
OOO
4 =&
H
&
—
o
! !
/I

90° Phase Splitter

R 2
/
N rvanvanven WL
i ararallhé
N R |
41 | 5

MuMoR Workshop, Lausanne 25-26 Feb 2004

Author: G. Cantone




Building Blocks for a 802.11a WLAN transceiver 4&
Phase Splitter Layout
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Integer-N PLL (Jointly developed with CEFRIEL- Milan)

ED

T

Loop Filter VCO

R

O|0

N -
|

Channel Select

Frequency range 5.14-5.76 GHz
Channel Bandwidth | 20 MHz

Frequency reference | 10 MHz

Settling time <500 ps

Spurious <-40 dBc @ 10 MHz
Phase Noise -70 dBc/Hz @ 10 KHz

-100 dBc/Hz @ 100 KHz
-120 dBc/Hz @ 1 MHz
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Integer-N PLL
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PLL Layout

|&PS and RF Design Center MuMoR Workshop, Lausanne 25-26 Feb 2004 Author: G. Cantone



2 3+ < - @

Purpose is to define | C architecture and specs for RF-1C using both system models and electrical circuit
simulation

Key feature is the possibility to perform co-simulation .

Co-simulation consists in developing model using behaviora system model in the same simulation environment
of éectrical circuit blocks based on BICMOS: 20 m technology.
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802.11a WLAN complete transceiver
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Validation board design: matching procedure
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Validation board design: matching procedure
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Automatic test program development
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De-embedding
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Using RF text fixture
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RF text fixture:
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Text fixture modules: Launch

/ Tapered transition

RF gasket

LAUNCH

DC feedthru

Super SMA connectors
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Using thermo fixture:
8
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Phase Splitter (inthel& Q modulator)
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Building Blocks measurements
| & Q modulator
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| & Q modulator
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| & Q modulator
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| & Q modulator
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Frequency synthesizers ( CEFRIEL —Milan/STM)
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Frequency synthesizers ( CEFRIEL —Milan/STM)
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