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Scope and purpose

4BCM ; JJFC=; NCI H HI N? >7? M=PbsiliechZGmoluie 2quippedwin@® 248zL. 2 M | |
transceiver chipBGT24MTRAand the 32< CN ! 2 - AM4#dsdd XIA@®Bbnicrocontroller and helpshe
userto quickly get started with the demo board.

1. Theapplication note describes thédardware configurationand specificationsof the sensor module in
detail.

2. It alsoprovides a guide taconfigure the hardware andmplement simple radar applicabns with the
firmware/software developed

Intended audience

Thisdocument serves as a primer faisers who want to get started with hardware design target position
estimation usingthe Frequency Modulated Continuous Wave (FMCW) raeleiiniqueat 24 GHz

Related documents

Additional information can be found in the supplementary documentation provided with tResition2Go Kit in
the Infineon Toolbox or fromvww.infineon.com /24GHz

1 24 GHRadar Tools and Development Environment User Manual
1 P2GSoftwareUser Manual

Application Note Please read the Important Notice and Warnings at the end of this document V1.3
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Introduction
1 ) HNLI >0=NCI H
The PositioGoKitC M ; >? Gl HMNL ; NCI HsilichrirgerMa@iurh (SiGe®dbake@) GHEAC H? | HA NV

BGT24MTRl&dar chipset The board is capable of measuring distance, speed, direction of movement and
Angle of Arrival (AoA). These features of the board make it suitable for various applicatimhsas tracking
humans, presence detection,collision avoidancegetc.

ThePosition2Go boaraonsists of the followindkeycomponents
1 BGT24MTR2IRhighly integrated24 GHzransceiver IC wittone transmitter (TX) andwo receivers (RX)
T XMC470&32-bit ARM® CortékM4 based microcotmoller for signal processing
1 IRLHS224%20Vsingle Rchannel HEXFEpower MOSFEfOr duty-cycleoperation
1

XMC4200nboard debuggenklicensed firmware for Serial Wire Debug (SWD) and UART to USB
communication

The main radar technique used on the boarslFMCWn this technique, be time delay between the

transmitted and received chirp is used for measuring distance to the target(s). The transmitted and received
signals are mixed and then quantized for further processing. Multiple ch{ugsto 16)are processedn order to
create a 2Dange-Doppler map to estimate the distance and the velocity of the target(s). Since the MMIC has
two receivers, a phase monopulse comparison technique is usedetermine theAoA.

The module provides a complete radar ggsn evaluation platform including demonstration software and a
graphical user interface (GUthat can be used to display and analyze acquired data in time and frequency
domain.Anonboardbreakable debugger with a licensed firmware from SEG@R&bleseasy debugging over
USB) H@CH? 1 HAM -o84d B)?LLA@O FNJl |@L=B; C Ho pfofyrantthieLXMC4H0 <? OM? >
microcontroller. Theboard alsofeatures integratedmicro-strip patch antennas on the PCBhcluding the

design data, thereby eliminating antennaasign complexity at the user end.

This application note describes the key features and hardware configuration of the Position2Go module in
detail.

Application Note page5of 38 V1.3
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Introduction

1.1 +?S @?; NOL? M
The primary features of the Position2Go board are:
1 Detect and track position of multipldargets in outdoor environments

1 Measure distance of multiple targets in a useonfigurable range (1 to 56)

e

Detect motion, presencespeed and direction of movement (approaching or retreating) for human
targets

Small form factor: 5 x 4.6m

Operatonal in different weather conditionssuch asrain, fog, etc.

Can be hidden in the end application as it detects through nametallic materials
Dual analog amplifiestages for eacliRX channel with useconfigurable gainsettings

Micro-strip patch antennaswith 12dBi gain andl9x 76 degrees Field of ew (Fd/)

= =4 =4 -4 -4 -

OnboardPMOS switch foduty-cycleoperation and bw power consumption

Note:The platform serves as a demonstrator platform with the software to perform simple motion sensing,
ranging and tracking. The test tain this document show typical performance of Infinpoaduced
platforms. However, board performance may vary depending on the PCB manufacturer and specific design
rules they may impose and components they may use.
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Getting started

2 " ?NNCHA MN; LN?>

This section preidesa stepby-step quick processo get started with thePosition2Go boardSome of the steps
are optional for going deepeinto the analysis of the board, thBrmware and the extracted signals.

"I BB HN? HNM yH@A H 41 | F<1l ) HMOI| MENCI HFf ' |
A Programmed Position2Go A Go to: A Openéinfineon Toolbox £
nfi . /Toolb .
SOENE AL ITANEON. COM/ 000X A Click ondManage tools/ab.
A Micro-USB cable A Click on&Download now/4& A Search fordPosition2Go Kit &
e
A Foldable corner reflector .
A Runalnflneon-tOOIbOX' e?"‘:‘i‘:l‘lﬁg;‘ Position2Go Kit

launcher-web-installer-win-
x86-latest.exefile.

Mytools  Managetools B8 Scan QR code

A Click onéinstall £

A &Accept&he license
agreement.

A &Accept&he license
agreement. A Finish installation.

A Finish installation. Create a

desktop shortcut. R o i s

XMCc™
Flasher
F a i

Figure 1  Steps 1to 3to get started with Position2Go demo board

Application Note page7 of 38 V1.3
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Getting started

$1 QHFI ; >
A Openéinfineon Toolbox &£

A Click ondPosition2Go KitZ&En

A Download the package from
aSoftware & Documentation A
left tab.

A Save the seup file and run
it.

@ nfinson Tockhox - Infison tools in o place (01571

Q"

Contents . - ﬁ
L
. P2GHW-SWexe
[ PostodGorw |

A Browse to preferred location
to store the files.

e [

« . » ThisPC » Documents » IFX_P2G-HW-SW_¥1.0.1

Name

# Quick access

Decument tation
& OneDrive Firmware_Software
Hardware

ReleaseNotes bt

v ThisPC
m Desktop

[/ JNCI
37Y(#1 HH2=N >

A Insert micro USB cable into
Position2Go (mairboard).

A Insert the USB connector
into PC USB port

\« -

’ﬁ
'—\)

bk \

U If the device driver is not

recognized
Right click onrdMy Computefr
Manage: Device Manager
Other devices: Right click on
aunknown devicen Update
Driver Software: Browseu
Firmware_Software
XMC_Serial_fver.

/[ IJNCI
&CLGQ& BA >6 N?

A Download and install
SEGGERBR-Link USBdrivers
for Windows

www.segger.com/download
s/jlink/#J-
LinkSoftwareAndDocument
ationPack

A Connect USB cables on
both sides (nain board and
debugger)

A Openinfineon Toolbox u
XMC Flasher

P

A Check thatdebuggertype is
8SEGGER:otherwise @ to:
aConfigurations Ao 8Setup/A:=
then set it to SSEGGERE

A Click onaConnect4n
XMC47002048.

A Click onéSelect fileAn
Browse to
Firmware_Software u Binary
u .hexfile u Program.

Figure 2  Steps 4to 6to get started with Position2Go demo board

V1.3
202005-05
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Getting started

[/ I NCI
6C?Q M>0L2>2C' 2; >; L ' 5)
A Download andinstall A Connect board aSTEP 5
DAVEUDEtool:

A Openinfineon Toolbox u

https://infineoncommunity Radar GUI

.com/dave-
download_1D645

A Go toFirmware_Software u
DAVE project

XMCc™
Flasher

A Run$ ! 6 tBH,

| 0
A)GIILN $!6%H A Reattime data is now

/' INCI
-4, 1" CHN?L @;

A Go to:Firmware_Software u
Communication Library u
ComLib_Matlab_Interface u
RadarSystemExamplesu
GettingStarted . Copy the path.

A Open MATLARRaste the path
in the top tab.
dextract_raw_data.m Afile will
show up on the left tab.

A Connect board aSTEP 5

debug. i<fis] .
ViSIbie on your screen A Click ondRun/Eo see raw data.
Figure 3  Steps 7to 9 to get started with Position2Go demo board

2.1 ' >>CNG@;| M? IFC; F

The boardcomes with additional documentation for customer support. These documents can be found in the

folders downloaded through Sted inFigure 2 They are:

Altium projed

DAVEproject and binary files
Software user manual
Comlib documentation
Schematics

Bill of Materiat (BOM)
Production data

= =4 -4 A4 -—Aa -8 -2
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System specifications

3 SSMNM@ =C@®=; NCI H

Table 1gives the specificationof the Position2Ganodule.

Table 1 Position2Go module performance specifications

Parameter Unit Min. | Typ. Max. Comments

System performance

Basedon the formula:

Min speed (m/s) = /(2

O s 0YJY

Minimum speed km/h 0.7 in P2G_FMCW firmware
_=wavelength (m)

0 =DOPPLER_FFT_SIZE
0 'Y %Pulse Repetition Time

Based on the formula:

Max speed (m/s)=/(4 0 24

Maximumspeed km/h 22.4 in P2G_FMCW firmware
_=wavelength (m)

0 'Y %Pulse Repetition Time

Minimum dstance cm 60 Radar CrossSection (RCSY 1mz?

RCS = in? (based on 100 LSB
rangedetection threshold)

Maximum dstance m 15

Range acuracy(for values

+ 3 2
beyond 60cm) cm +20 RCS1m

With Blackman window

Range resolution cm 90 (BW 200vHz, 30Qusramp up, 64
samples/chirp, 256 FFT size)
FoV +30degrees

Degrees Y5

RCS = in?at 3m range

Angle accuracy
FoV +/65degrees

Degrees Y10

RCS = in?at 3m range

Power supply

Supplyvoltage V 3.3 5 55

Supplycurrent mA 420 All blocks onifo duty-cycle)

Transmitter characteristics

Transmitter frequency GHz 24.0 24.25

Effective Isotropic Radiated Powe| EIRP controllable via SPI for ISM

dBm 18 :
(EIRR operation
: : At100kHz offset, VCOARSE =
System phase aise with PIL dBc/Hz -89 VEINEMeasured in CW mode
External oscillator frequency MHz 40
Application Note pagelOof 38 V1.3
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System specifications

Table 1 Position2Go module performance specifications
Parameter ‘ Unit ‘ Min. | Typ. | Max. ‘ Comments

Receiver characteristics

Receiver frequency GHz 24.0 24.25

IF [ '

conversiongain 4B 23.5

(Stage 1)

-3dBbandwidth KH 14to Can be selected by reconfiguring
(Stage 1) z 140 the ADC pins i ! 6 psbject
IFconversiongain 4B 23.5 475 65.5 Configurable by PGA SPI setting:
(Stage 1 + Stage 2) of Stage 2

-3dBbandwidth KH 13to Default setting of thesensor
(Stage 1 + Stage 2) z 105 module when delivered

Antenna characteristics (measured)

Antennatype (TX/RX) 1x6
Horizontal 3dB beamwidth Degrees 76
Elevation3dB beamwidth Degrees 19
SHlj)g:oz:)enSt:ilosndelobe level 4B 20
Vertical sidelobe level suppressiory  dB 20

Note:Theabove speifications areindicative values based otypical datasheet parameters of BGT24MZRad
simulation of several other paramete@ntenna chaacteristics andasebandsection) and can vary from
module to module. The numbers above are not guaradtmdicators for module performance for all
operating conditions

Application Note pagellof 38 V1.3
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Hardware description

4 (; L>Q;?2LMW=L>CJINCI H

4.1 /| P?2LPC?Q

The Position2Go module contains a radarain board and a breakable debugger boaa$s shown irFigure 4
The radamain board cantains four important sections:

1 RF partkconsists of the Infineor24 GHzadar MMICGKBGT24MTR12 aritle tapered micro-strip patch
antennas for the TX and RX sect&n

1 Analog amplifier partkprovides the interface betweethe RF and digital pad of the board. It has
programmable gain amplifiers (PGAsyhich can be programmed over the SPI to provide vargbiins
for different use cases;

1 Frequency control partkcontains a lownoise fractionatN PLL;

9 Digital partconsists of a XMC4700,-82C N | 2 - AM4#nicrbchrrédlieétfrom Infineon to sample
and process the analog data from the radar froemd and also to configure thBGT24MTR12, PLL and
PGAs via an SPI.
Theboard demonstratesthe featuresof the BGR4MTR12 RifFont-end chip andgivesthe user a complete
dplug and play#adar solution Itmakes it possible to quickly gather sampled radar data that can be used to
developradar signatprocessing algorithms on a PC or implement target detection algorithms directly on the
microcontroller using DAV

Debugger board
(breakable

e o 3590900l

4%

. (<]
a c
° | G
) G
2 (el
o] Cc!
2 c
2 c'
45mm c 2 c
(e 2 C!
e ) G
& [+ o
& 0 (el
G 2 C!
S o Rx Patch g L
(o] o Antenna (o)
‘ 50mm "
Main board
(RF frontend + MCU)

Figure 4  Position2Go board with main components and dimensions
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Hardware description

4.2 (;3Q; L@?; NOL? M

ThePosition2Godemo board has the following features

1 BGT24MTRA24 GHRFront-end chip with 1 TX and 2 RX with the following specification
0 LowNoiseHgure (NFssp: 12dB
o0 High conversion gain: 26B
0 High 1dB input compression point:12dBm
o0 Switchable prescaler with 1.&6Hz and 28Hz output
0 On-chip power and temperature sensors

1 XMCZ00 CortexM4 microcontroller for sampling and signal processing of the analog signals with the
following features

o0 144MHz CPUWrequency, 2048B Hash and 35XB RAM size
o FourCapture andCompare Units (CCU4) for use as gengraifpose timers

o0 Fourl2-bit ADG, 26 channels eaclwith input out-of-range comparatorsand a 12bit DAC with
two channels

0 USB2.0 device, with integrated PHZontroller Area Network interface (MultiCAN), Full
CAN/BasieCAN withsixnodes,256message objects (M€), data rate up to MBaud

o SixUniversal Serial Interface Channels (USI(rovidingsixserial channels, usable as UART,
double-SPI, quadSP| I°C,I’Sand LIN interfaces

Onboardbreakable debugger with UART communication
Onboardlow-noisefractional-N PLL with chirp generation

Dual analog amplifiestage for each RX channel with programmable gaéttings
Micro-strip patch antennas withl2dBi gain(simulated) and 19x 76 degrees FoV

OnboardPMOSwitch for duty-cycle operation of BGT24MTR12

= =4 -4 -4 A -2

Power supply
o0 Viamicro-USB connector

o Via external power supply (8 maximum)

Application Note pagel3of 38 V1.3
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Hardware description

4.3 "FI =E >C,; AL; G

Figure 5shows the block diagram of the demo board. Theard is split into a main Rénit and a breakable
debugger unit for programming. ThRFunit consists of the highlyntegrated 24 GHzransceiwer IC
BGT24MTRAwith 1 TXand 2 RX The MMIC features an integrat®dltage Controlled Oscillator (VCO)Power
Amplifier (PA), integrated temperature and power sensopsescales and IQ receivers.

The boardalsohas integratedmicro-strip patch antennasand a Wilkinson combiner is used to combine the
differential transmitter output power from the radar IC before feeding it to the antennas. Each receiver channel
is connected toadual analog amplifier stage at its IF outputs. A-BR! 2 - ju  # IMEXMEZRBL

microcontroller is used to sample and process the analog dowwnverted signals from the baseband

amplifiers usig the integrated 1zbit ADC, and also control the radar chip via the SPI interface. The output
power of the radar chip and the gain ofdtreceive section can be controlled via the SPI settings. There are also
SPI commands to readut the different sensor outputs.

A lownoise fractionatN PhaseLockedLoop (PLL)IC is used to perform the frequency control and ramp
generation. The output of te/16 prescaleron the radar IC is connected to the PARF input pins and the
output voltage from the PLA dharge pump is connected via a loop filter to the tuning ports of the
BGT24MTRZ thereby forming a closedoop system. This procedure is used to lock the transmitted signal of
the module to an output frequency inside the ISM band. The /65pB&scalerproduces a lowfrequency output
signal (B kHz), which is connected to £CU4 of the XM@d0 for monitoring puposes.

The module is powered over the mictdSBplug, and several lownoise voltage regulators are used to provide

a regulated power supply to the different building block$he BGT24MTR12 MMIC is supplied over a PMOS
switch, which enable®peration ofthe sensor in a dutgyclemode. ThePosition2Gdfeatures a breakable
onboard debugger, which comes preloaded with licensed firmware for debugging and communicating with the
main radar MCU via the UART piR$n headers on the PCé&hablethe sensor moduléo interfacewith an

external processor.
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4.4 01 Q?2aJ JWF S

Figure 6shows the power supply concept used on th@odule. Theboard is poweredvia micro-USB connector
when used with a PC. The power supjdyia an external DC input pin & maximum). The USBuais on the
main board as well as the breakable debugger board can be used to supply the module.

+5V

l U23

— EEAL:
Voltage

—b EN regulator 33VIF

LP5912
B 3.3V MCU
BAS3010A (VADC)

Micro USB  IRENY
(main board)

DCIN ———

Voltage

regulator 3.3VMCuU

LP5907

Micro USB el
(debugger)

BAS3010A Voltage SN
regulator
3.3V0sC

LP5907

5V

Voltage
regulator m
Debugger LP5907
unit

Figure 6 Block diagram >kpower supply concept

The power supply via the USB or external input is provideddor different voltage regulators. Th@4 GHz
transceiverlC is powered by a lowoisevoltageregulator UB. UZ has an enable pithat mustbe triggered

via the pin P1.4 of the MCU to enable the LIR@gulator U20 is also used to supply the analog domain of the
XMCZ00 MCU anthe firstbaseband IF amplifiestage. A second lownoisevoltageregulator W3is used to

supply thedigital MCUof the board. 4 is used to power up the PLL and td@ MHzreference oscillator. The
enable pins of Band W are hardwired to their input voltage pins on the PCB and are not available to the user.
Additionally, another low-noise regulator U28 is used to supply the PGA.

Application Note pagel6of 38 V1.3
202005-05



-
. [ ]
Position2Go 24GHz radar demo kit for ranging, movement and target position |nf| neon
estimation

Hardware description

4.5 2 &L IGA N >

Figure 7shows the top view of the RiFont end. The RFront endcan be shielded with a cover and absorber
material to get the best RF performanc&he bllowing paragraph describes the various sections of tREfront
endin detail.

2nd Harmonic
Filter

Wilkinson

Combiner BGR4AMTRL2
Figure 7  RFfront end overview (top)
45.1 "1 ; L>8MN,; =E

It is necessary to use a defined board layer stagkfor proper functioning of the Rpart. All themicro-strip RF
parts must be calculated according to the staeldp used The crosssectional view of thePCBis shown inFigure
8. The module usesix-layerstack-up with a symmetrical R&350B core. The matching structures for the
transmitter and receiver patsare designed based on this staakp.

Vias

Cu - 35um
R04350B, 0.254 mm

<— FR4, 0.150 mm
<— FR4, 0.100 mm
+— FR4, 0.150 mm

Ro04350B, 0.254 mm

Cu - 18um

Cu - 35um
Figure 8 PCBcross-section
The most important part for the RRicro-strip components is the top ad bottom RO4350B, 0.2541m-thick
core. On the top layer (layer &ye themicro-strip structures, and layer 2 is the RF ground for th@cro-strip
components used on the top layer. Layer 3 and layer 4 are used for routing various signals. On the bogem la
(layer 6)are themicro-strip patch antennas and layer 5 is the RF ground for thiero-strip patch antennas. The
substrate thickness for the other layers have been chosen taking into account the blindliameters used on
the PCBand this can vary dpending onthe PCBmanufacturing technology(aspect ratio) From simulations it
was observed thasuchvariation of the thickness of these FR4 substratesiavery lov impact on the RF
performance.
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452 "' 4AFBH- ARB ENL: HM=?CP?L - -) #

The heart of thesensor module is the highly integrated BGT24M2R4 GHzransceiver ICFigure 9shows the
detailed block diagram of the MMIC.

Q1 Q2 SI CS CLK
* 3
T 2
/65536 ;empv SPI Power AMUX ANA
ensor Sensor

% | I
T

PA
16 > XX

FINE \I\I Lo
Buffe -
362) = 2

IFQ1 IFQX1
90° ( g )
L0
PPF* LNA RFIN1
IﬁL
ki | LiFxa

IFQ2 , IFQX2

90”! g ,
0°

Figure 9  Block diagram xBGT24MTR12

The MMIC features a very high level of integrafiehich includes a VCO with prescaler outputs for frequency
control, transmitter chain including amplifiers for both TX and LO outpuasid dual receiver section withow-
Noise Amplifiers (LNA) and mixersThe dual receive channels help to determine the AoA of the signal from the
radar target.

LNA RFIN2

LO .
Buffe PPF

* Poly Phase Filter

The VCO is a freeinning, fundamental oscillator. It can be controlled by two tuning inputene for coarse
preadjustment,and one for finetuning. There are two prescalers available in the VCO section of the chip. The
first prescaler has an outputrequency of 1.85Hz and caive used to feed an RPLL for frequency control. The
second prescaler has a ZHz squarewave output that may be used by a microcontrolidyased software loop.

The TX section consists of a power amplifier with a differential output. Its typical outpawer is+11dBm and
can be reduced in eight steps down todBm. A part of the TX signal is used as theslgdal for the orchip
mixers. The receiver sectimhave a singlesidebandNFof 12dB and a voltage conversiogain of 26dB. The
gain of the LNA can be reduced byypical gain-step of 5dB. The builtin quadrature dowrconversion mixes
translate the RF signal directly to zeil&.

Additionally, the chip features power sensoen both TXoutputs and LCoutputs, as well ag temperature
sensor that supports the implementation of a softwatlgased loop to control the VCO. The settings of the
different internal building bloclks can be controlled via an SPI.
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4.5.3 -1 >0F? NL; HMGCNN?L M?=NCI H

The transmitter output of BGT24MTRIs differential. The differential outputs are first connected over

matching structures followed by a Wilkinson power combiner. The matching structures compensate for the
bondwire inductance and other parasitic effects due to the VQFN packé&ggure 106shows the schematic of

the transmitter section and the dimensions of the mating structures used at the Toutputs. The Wilkinson
power combinercombinesthe differential signals into singleended ones. Following the power combiner a
second harmoniamicro-strip filter is used. The harmonic filter provides an attenuatigmeater than20dB for
frequencies around 4&Hz and showa simuated loss of approximately 0.8B. The filter path then goesver a
DC block and a feethrough via to the other side of the PCB to the antennas. The simulated loss for the entire
RF section connecting the TX output from the MMIC to the antennas on the other side of the incarding the
viaswas approximately 21B. There are DC shorts before the fednlough vias for enhanced ESD protection.

X —2 3
Cus0
1 ~ 1 | 1 2 -~ —
100K -~ I [ X OUT
dBGHz Filter ™)

B) TX Matching Structures
In[mm]

Figure 10 Transmitter section schematic and matching structure d imensions

A) Schematia; Transceiver Section

4.5.4 -1 >0F? L?=?2CP?L M?=NCIH

The receiver input of the BGAERMTRZ2 s singleended. The RX input is connected over a matching structure, a
DCblock and a feedthrough via to the antennas on the other side of the brdaFigure 11showsthe schematic

of the receiver section and the dimensions of the matching structures used at the RX input. The simulated loss
for the entire RF section connecting the RX input at the MMIC to the antennas on the other sidebofitte
including the viaswas approximately B. There are DC shorts before the fetdough vias for enhanced ESD
protection.

RFIN1 | RXI1-RF

RFIN2 i i RX2-RF >

IXOAI
.||

)
3
od
s

A) Schematia; Receiver Section

B) RX Matching Structures
In[mm]

Figure 11 Receiver fction schematic and matching structure d imensions
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4.5.5 ' HN? HH; M

Position2Gdfeaturesa 6x 1 seriesfed taperedarrayantenna forthe transceiverand receiversections. The
antenna ha a measuredgain of 12dBi (simulated) and an opening angle 019x 76 degrees Figure 12hows
the measured2D radiation pattern.

Figure 12 2D radiation pattern for array antennas

It must be noted that the values df9x 76 degreesare for 3dB Half Bwer Beamwidth (HPBW). This impliethat
the gain of the antenna bgondthese angles is @B lower than the maximum gain at Gegrees In practical
cases, darget with large RCSanstill be detectedfor this reduced gainin addition, weaker targets (i.e., low
RCS) irtlose proximity to the radar can also be detectedtside the opening angle. Therefore a careful
judgement has to be made regarding the radar detection zone by taking into account both distance of target
from radar and also the target RCS.

4.6 OL?MHAONJ ON ;M?P>= NOC,/| |H

BGT24MTR12as two prescatr outputs:Q1 and Q2. Q1 represents the VCO output divided by a fadtat Q2
represents the VCO output divided afactor of 22°. As shown irFigure 13the Q1 output is conected to the RF
input terminal of a lownoise fractionatN PLLLMX2491 with integratecamp/chirp generation functionality.
Theprescaleroutput from the MMIGs DGcoupled via capacitor C27

The VCO can be controlled IBC inputs on two different pin8ZCOARSEPin 6)and WFINEPin 5) of the
BGT24MTR1Zhe \CLOARSENd \FINEpins are tied together and connected to the PElcharge pump output
voltage (CRw) via a loopfilter circuit. The loop filter has been optimizefbr an FMCW ramp of 3¢8. A 4QMHz
reference oscillator is used as the clock source for the Fldhle 2lists the loop filter components with their
values.

Schematis with more detailed informationcan be downloaded from the Infineon Toolbdxefer toFigure 2.
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