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List of acronyms /%

ADC - analog to digital converter EW — Electronic Warfare @ ’
AESA - Active Electronically Scanned Array IFIMI — instantaneous frequency measurement

AOA — angle of arrival RCS — radar cross section

CPI — coherent processing interval RFFE — Radio Frequency Front End

CVR - crystal video receiver RGPO - range gate pull off

VGPO - velocity gate pull off
SPG - signal processing gain
SWAP — size weight and power
ToT —time on target

TRM — transmit receive module

DAC — digital to analog converter

DF — direction finding

DIFM — digital instantaneous frequency measurement
DRFM - digital RF memory

DSP — digital signal processor

FPGA — field programmable gate array

ECM — Electronic Counter Measure

ECCIM - electronic counter counter measures



DRFM History
1975

e
&
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1 Earliest references to Digital RF Memory appear in an AOC article by Sheldon C.
Spector, entitled "A Coherent Microwave Memory Using Digital Storage: The

Loopless Memory Loop®.

Principles of DRFM

‘20 M
500 us PRI
16M
12M
M
=4 M
3t
5
4M
- - Coherent DRFM Eco
-8M
2111200 us delay
-16M

20M

100.003 ug/div

B Sequence: Tt Repestory OCTIT-> DRFM
Phase Mode Timing Mode

DRFM
o
acrasepi
X I
No Mesting Hement Type Pubse/Waveform Settings | Repetifions IPM | Marker Afreg Alewd Phase
| =~ samanan | - |1 -
THES —— =
Botk Dagar
‘Sequence Siock Diagram (Use keft cick for selection, doutle dick fr fem ediing, right dick for sequence editng)
: Overtay
s




DRFM History P

1980 @
I DRFM is further developed as an ECM technique to pulse compression in Pulse
Doppler Radar

1 Development included: complex EW pods, towed decoys, later also disposable
decoys

I Pulse Compression Technique - during WW2
1. Improved range resolution and signal to noise ratio (SNR)
2. Signal Processing Gain (SPG) — results in high processing gain
3. Barrage jamming relatively ineffective - insufficient signal power due to SPG



DRFM History =

Modern days _’ ’
I DRFM Jammers are an essential part of the EW Electronic Attack suite 4

1 Wideband technology and SWAP characteristics >2GHz
I Access to vast processing power via FPGAs and modern DSPs have allowed for a wide array of
deceptive techniques — both coherent and non-coherent
Freely Configurable integrated techniques generator
Narrow and wideband coherent noise

CW jamming

Inverse gain techniques

Deceptive techniques include:

= Coherent range and velocity Pull-Off/In

= False Doppler and range targets

= Random false Doppler and range targets

& LEOoONARDO



DRFM Technology /%
Basic DRFM Block Diagram (B) _,‘

1 Basic functionality: good approximation of an ideal point '
scatterer

1 High fidelity return in Range, Doppler and RCS

1 Coherent Transmit and Receive Paths

High
Speed
1&0
Filter/Preselector/YIG Filt ;
ilter/Preselector. ilter ADC
—>
RF IN/OUT
Wide IBW Memory
STALO COHO CLK Generator
44—
Filter { DAC |[€¢—
1&0




DRFM Technology
Modern DRFM Jammers

I Modern DRFM Jammers make extensive use of
» FPGAs
= High Speed ADCs and DACs for wideband operation
= Wideband RFFEs
= DIFM (digital instantaneous frequency measurement)
= Phase correction
I Receiver Architectures
High Speed

- CVR (crystal video receiver) :
= Digital Channelized Rx
RF IN/OUT

n
.e Wide IBW CLK Generator

E—

= IFM (instantaneous frequency measurement) |&u<;
ADC

<4
DAC |¢—]

l1&Q

FPGA

High Speed

Memory

‘“d—— P Interface




DRFM Technology

Modern DRFM Jammers — example Hensoldt

Sampling Clock

Local Oscillator

and Clock Generator Clock

Logic Phase to

Section B Digital
Converter

Signal Memory
Module

RF

Section

RF Down
Conversion

Memory
Control Module

RF Input Logic, Software, Monitor
from the System Power Supply Interface
Inferface from/to
Source: Hensoldt the System

Digital to
Phase
Converter

RF Up
Conversion

RF Output
to the System

Standard ECM Functions

» Coherent range and velocity
Pull-Off/in

*» \elocity gate Pull-Off/In

* Fixed false Doppler and
range targets

* Random false Doppler
and range targets

* Phase modulation

» Multi-frequency false targets

* Narrow and wideband
coherent noise

* Narrow and wideband
non-coherent noise

* Swept spot noise

» Multi-frequency noise

* CW jamming

* Frequency offset jamming,
coherent and non-coherent

* Inverse amplitude techniques
(with amplitude quantisation)

» Target scintillation

* Due to the programmability, other

Jcustom-made” ECM functions
can be installed. A combination
of ECM technigues is possible.

Cu
@ ®

Characteristics and

Performances

» Extremely wide band,
single board DRFM

* Fresly configurable intagrated
technigues generator

* Multi-threat capability

» Coherent and non-coherent
ECM techniques

» Extremely fast digital
signal detection

* nstantanecus bandwidth:
upto 2,3 GHz

» Quantisation: up to 10 Bit
amplitude

» Frequency accuracy:
extremely accurate

* Volume: 3 litres

* Power consumption: 50 Watt



DRFM Technology /%
DRFM Module from Apissys: http://www.apissys.com/products/product/av125/23 _» ‘




DRFM Board Specifications

Source: http://www.apissys.com/products/product/av125/23#specification

Analog InputOutput
Coupling: A
Input bandwidth > 5.3 GHz
Input Full scala: B.S dEm
Output bancwidth > B GHz
Output Full scalz:-3.5 cEm [MRZ]
Impedance: 50 Ohm
Connectars: ShMPR

Analog-Digital Conversion

On=channzl. Fs £ 5.4 GHz
Resolution: 12 bit
Sampling Perfarmances =1 GHz,
-id2F5

EMR: 535 dBFS

EFDR: BO.5 dBc

EMDOEBE: B.5 bits

Digital-Analog Conversion

Onz channzl. Fs =2 5.4 GHz
Resolution: 12 bit
Sampling Perfarmances =1 GHz,
Od=2F5

EFDR: 55 dEc. NATE made
Sampling Perfarmances =23 GHz,
Od=EF5

EFDR: 55 dEc. MRTZ mode

Clock

Internal:
1GHz to 5.0 GHz lowr ftter clock

Externza! Input Clock:
Frequency: £ bHz ta 5.4 GHz
Connector: EMER. 50 Ohm and
WP P2

Externzsl reference:
Frequency: 10 MMHz tc 8003 MHz
Connector: EMFER. 50 Ohm and
WP PZ.

Trigger

Externsl O ta Z2\Wp
Connector: 5P, 50 O0m

FPEA

n
FPGA: ¥iline Kintex Ultrascale
KCHEUTS-ZFLVFI9Z4

Memary
Two banks Z3EMBS DORS EORAM,

200 kHz clock
Two 1Ghit Q5P MOR FLASH
meEmary

VPX interface

P
Dzta pl=ne: twa fat pipes
Expansion planz: one fat pipa
Comtral plane: Z ultra-thin pipes
2 user-cafimed ultra-thin pipes
P2
UEEZ0 and 10,700 Ethernet
2B LVCMOE33 sicnzls
4 SUE-LVDS differential pairs

Software support

Software Orivers:
Windaows 13
Linux

Application example:
Windows and Linue

Firmware support

WHOL cores far 2l hardwarz
rESOUrces

Base design

Supported by Xiline VIADD Z016.2
=nd later

Ruggedization
As per VITA £7:
Ajr copoled : EACS and EACE

Conduction cooled : ECC3 and
ECC&

Power dissipation

+12W: B.2 & max [73w]

=3 3.0 A max [15W]

+3.3V: 3.2 A maz [13OwW]
+33IVAUX: 0.6 A max [2.0W]

Weight

Aircocoled : 550g
Conduction copled - ESOg

11



DRFM Test Requirements

R&S FSW R&S FSWP R&S ZVA | ZNB | ZNT

Test Systems
DF, Phase Coherent

Signals
Digital
High Speed g
1&0Q
| Filter/Preselector ] ADC >
Filter o
NIG
RF IN/OUT B N DspP Data Input/Output
Wide IBW B Interface
STALD COHO CLK Generator FPGA
‘_
Filter < I
]
1&0 DAC [
R&S Pulse
Sequencer

R&S*Pulse Sequencer

R&S SMA100B

R&S CMA180 R&S SMW R&S SGx R&S RTP

12



DRFM Test - excerpt of some key requirements

System Level

= DF

= Deception
Techniques

= Phase / Pulse
Stability

= Latency

= EVM

= Spectral Purity

= GNSS Tests

= MILEMC

RF/IF Stage

= Spurious measurements
= Dynamic Range

= Compression point

= Gain/Phase/Frequency Response

= Noise Figure

= |Input/Output Impedance
= Image rejection

= Receiver sensitivity

= |IP3

= Quadrature error

= LO Phase Noise

= LO Leakage

= LO Long Term Stability

= Antenna radiation pattern

Py //
Digital Stage @ .

= Power/Signal Integrity |
= LO/Clock Jitter
= Latency
= Timing
= EQ Flatness
= EMI debugging
= FPGA Tests
= DSP Tests
= ADC/DAC Tests
= SFDR
= EnoB
= Speed
= Quantization Error

13



DRFM Test Requirements — System Level

1 System Level
« DF
= Deception

Techniques Efci.gﬁlfei

= Phase Stability
= Latency
= EVM
= Spectral Purity
= MILEMC




DRFM Test Requirements /%
System Level Tests — Direction Finding _”

Angle-of-Arrival estimation or other applications require signals that

. L_HOHDE&SCHWARZ

R n B o are aligned in time and phase at the reference plane
Z i
Z =
f;. ;Eﬁ R&S®SGS100A and R&S®SGU100A for
2= . additional RF channels
;"g _gij_%j 8 independent RF outputs up to 20 GHz with
- 160 MHz bandwidth

R&S®SMW200A with 4 separate, independent
basebands
Option SMW-B90 Phase Coherence required

i i
&1

R&S®NRP-Z81 power sensor
R&S®Pulse Sequencer software for scenario definition and full remote control of system

15



DRFM Test Requirements

System Level Tests — AOA Simulation

1 Radar scenario (blue arrows)
« R&S Pulse Sequencer Software provides radar scenario or
« Radar scenario is streamed to SMW200A from customer

simulator Scenario data
1 Key hardware requirements for best simulation performance Scenario data

« Highly repeatable and stable amplitude, phase and timing
differences between RF ports

1 Proposed hardware setup (LSOMSA‘?;’(;%%)Scenario data

« Common local oscillator (LO) signal from SMA100B high end
analog signal generator (green arrows) to all SMW200A
« SMWs' baseband generators are synchronized (grey arrows)

Scenario data

4 x SMW200A with improved coupling
provide 8 phase coherent RF output
signals

16



DRFM Test Requirements

System Level Tests — Deception Techniques Analysis

- PDW
Streaming

R&S"Pulse Sequencer

Simulation of the dense emitter environment (up to 256 emitters
in a 4GHz BW; interleaving / de-interleaving)

Generation of realistic radar signals incl radar mode switching
Analysis of the deception technique

Comparison to original radar signal

Streaming of up to 6 million PDWs per second with PDW
interleaving

17



DRFM Test Requirements

System Level Tests — Deception Techniques Analysis — Example RGPO

1 Cover the target skin return—or synchronize [y RRErm Poloe
I Increase power to capture the radar’s Meas B Smate 200 hhiz
aUtomatIC galn COﬂtrOl (AGC) ag d e O 2 Pulse Results — 3 Pulse Amplitude Trend . -_215:19 \;gm
. . . . 1D = 14
' Beginpuling or pushing the range garein  (NHIL | IS SRR A
. T i 2
time ;

1 Drop the jamming—forcing the radar to loose
lock

0.0s 15.0ms | * Pulse 1

5 Pulse (1) Magnitude AP Clrw 4 Pulse Rep. Interval Trend
1. Synchronize 2. Capture AGC 3. Pull Off 4. Break Lock
Radar Pulse W
Train F
Target Skin
Return
Radar
Ranage Gate r |—I |—I |—I
Jammer = |—| |—| 15.85 us 180.0 ns/ |Pulse 1
Signal . 10.03.2015
NENARRRRER L) T

Date: 10.MAR.2015 221212

18



DRFM Test Requirements

System Level Tests — Deception Techniques Analysis — EW Measurement Science

Multi¥iews =@ Spectrum Real-..ctrum Teansi.ysis2 | Pulse Pulse 2 *

Ref Level 0.00 dBm Meas Time 20 ms b

Att 10 dB Freq 1.0 GHz MeasBW 200 MHz SRate 200 MHz
TRG:EXT1 YIS Bypass

1 Magnitude Capture o 14AP Clrwe 2 Pulse Results

PRI

E /| [ | L Pulse
| || I _ No. {us)
: : 1000.000 =
1000.000 o
L = 1 nmnm Arn

0.0 s 20.0 ms-s=! E
A2 Pulse Amplitude Trend  — ® 1 AP Clrw

Pulse 1 1.3/
4 Off Time Trend o 14AP Clrw

Pulse 1
3 Frequency Trend

Pulse 1




DRFM Test Requirements

System Level Tests — Deception Techniques Analysis — VGPO Real Time

Transi..ysis 2 ! Pulse 3 Pulse 2 R Spectrum 2

RBW 800 kHz Meas High Resolution

MultiViews =@ Spectum

Ref Level 10.00 dBm
Att 20dB ® SWT 107.7 ps
TRG:EXT1 PreT 1.00 ms PostT 60.00 ms YIG Bypass

1 Real-Time Spectrum ® 1Pk Clrw 3 Persistence Spectrum e 1Pk Clrw

CF 1.0 GHz
2 Spectrogram e 1Pk Clrw

16.0 MHz/ 16.0 MHz/

'CF 1.0 GHz Span 160.0 MHz

Span 160.0 MHz
el

7
May-05 07:18:58.40467

20



DRFM Test Requirements /@il
System Level Tests — Deception Techniques Analysis / Distortion Measurements — _’ ’
FSWK6s i3

DRFM Jammer Spoofed

21



DRFM Test Requirements — RF/IF Stage

1 RF/IF Stage
= Spurious measurements
= Dynamic Range
= Compression point
= Gain/Phase/Frequency Response
= Noise Figure
= |nput/Output Impedance
= Image rejection
= Receiver sensitivity
= IP3
= Quadrature error
= LO Phase Noise / Leakage / Long Term Stability
= Antenna radiation pattern

p‘ -
Eﬁ

22



DRFM Test Requirements

RF/IF Stage — Spurious Measurements — Faster & Easier with FSW-K50

1 Fast - Up to 20 times faster than
existing spectrum analyzer spurious
searches, specially at low RBWSs

1 Easy - RBW is automatically calculated
based on maximum allowed spur level

MultiView 32 Spectrum X' Spurious
Ref Level -73.14dBm  Spur Search Wide
Meas BW 15MHz  SRate 18 MHz

PA
1 Spectral Overview

1.0 GHz
2 Spurious Detection Spectrum

32001 pts i

i
-
T FE— W—
Delta to Limit RBW

7.999160638 GHz

_—

Segme

nt Start

23




DRFM Test Requirements
RF/IF Stage — Phase Noise / VCO Characterization - FSWP

Benefits

1 Fast — from hours to minutes

1 Easy — at the push of a button, no additional components
1 Accurate — highest performance on the market

Highlights

1 Phase noise, VCO tester and a signal and spectrum analyzer in one box
1 Measurement of phase noise on pulsed sources

1 Simultaneous measurement of amplitude noise and phase noise ‘

[ | ‘
1

Internal source for measuring additive phase noise ‘ | LRI
Low-noise internal DC sources for VCO characterization AL

|
Select Measuremant

CW Measurements VCO Measurements

VCO Characterization |
‘ 58
| Additive Noise Spot Noise versus Tune |

‘7 Baseband Noise |

Pulsed Measurements Further Measurements

EQ |
Pulsed Phase Noise Transient Analysis

‘ £
Pulsed Additive Noise |

24



DRFM Test Requirements
RF/IF Stage - VCO Tests — All parameters in one view - FSWP

o = RN - 2 =2 conno RN SRR | X ﬂ c Input Source  OUtput

Multiview 32 Phase Noise Marker 1. oc conig PC PN

Signal Frequency 3.4636334 GHz  Sweep Source YTlne SGL Channel Coupling
Signal Level 533 dBm i)
Att 10 dB Meas! VCO Characterization Marker 2 e | Setings
1 Frequency eiCIrw 2 Power o1 Clrw
M1[1] 248327388 M1[1] 5.44 dBm

3.204V Qutput lode
Marker 3

State

Value
Limits.
Marker 4 Minimum

Maximum

Max Curr/Volt

Resuits
1OV 900.0 mv/ 0.0V | 1.0V 50 pts 900.0 mv/ 10.0 v Currvae

3 Sensitivity “le{Clrw Current (VAUX) e1CIrw Mk Type
M1[1] 180.463529847 MHz/V M1[1] 42.617046 mA
3.204 V 3.204 ¥

Marker :
( |

All Marker Sweep Source W

off
Fix Source

Marker DC Source VTune Sweep VTune
Config —
1.0V 900.0 mv/ . 900.0 mv/ State o )| | start

5 Marker Table

Made
Y-value

2,48 GHz |_id 34
5.44 dBm (= [~ Bad
180. jg EA;ZFH/X Owverview Minimum ! Settling Time / Meas Point
A 23.08.2016 Maximum Frequency Resolution
= 13:35:28

Value 0\ Meas Points




DRFM Test Requirements
RF/IF Stage — LO Stability — Allen Variance

1 David W. Allan (born September 25, 1936, Mapleton, Utah) is
an American physicist and author of the Allan variance

I The Allan variance is a two-sample variance used to analyze
the time-domain frequency stability of oscillators

I The classical variance is hon-convergent for common sources
of noise such as: random walk and flicker

I Whereas, the Allan Variance converges for all common noise
types and allows inference to the type and level of the noise

26



DRFM Test Requirements /» %m

RF/IF StageTests — Pulse Stability @ ®

I Many possible factors including mechanical, thermal and electrical effects can affect stability
= Phase noise in components like oscillator, mixer, multiplier and filter
= Electromagnetic perturbations (e.g. causing parasitic coupling between or inside modules)
= Thermal variation in power devices
= Fluctuation in switching power supply (leading to ripple and slow variation of bias)
= AM-PM conversion in a saturated amplifier
= Mismatch between different stages of the transmitter module
= Memory effects (thermal and trapping effects)

27



DRFM Test Requirements
RF/IF Stage — Pulse Stability — Phase / Amplitude — FSWP-K6p

I Phase stability
- Difference to average phase
- Correction of frequency offset (linear phase change)

1 Amplitude stability
- Difference to average amplitude

3 Pulse-Pulse Phase Difference Trend

Pulse 1

4 Pulse Phase Stability Trend

e1 APClrw 7 Pulse-Pulse Power Ratio Trend

9.8 / |Pulse 1

28



DRFM Test Requirements P s
RF/IF Stage — RF Components ’ | _»‘

Phase Noise Testers, Spectrum
Analyzers e.g. FSWP, FSW

Network
Analyzers

f .
e o

I

]
(L

RF Components - =" - Ty

Power Integri
Data Converter gty

Design

Oscilloscopes
e.g. RTO, RTE
. -

Protocol-Level
Debug SerDes PLL
Verification




DRFM Test Requirements
RF/IF Stage - Antenna Tests

#18 X Directnity A in,

D%

;&l ®:| -] B &) &
e

Test Systems .
Interference,

TRM, v
Phase Coherent R&S ATS1000 N s
Signals

| TRP=1.92 aBm

e AR Y VYYYYYY VYV S
- s

. e
Blb 8- 9 W & -

Cusrent Vem: Theta: £0,00dsg Pz 45,00 deg

R&S DST200

M 181281
Thets: 200 deg
P 200 ey

R&S AMS32

S e i Fo ot e

T
ETT

vorus | WHTT s |G Can | ¥ Vaaeatin] 8 W

ATS1000: Passive Antenna
Measurement and Nearfield - Farfield
Transformation

Application Note

« miasrs
P

e e b bt vt s e e S

et e o et et e o e o s s

R&S ZNAXx

G G
e |
Guchfara [ Rt )
| C—

Frp.

¥

pree—

Tt -
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DRFM Test Requirements — Digital Stage

Digital Stage

= Power/Signal Integrity
= LO/Clock Jitter

= Latency

= Timing

= EQ Flatness

= EMI debugging

= FPGA Tests

With data convertars at the hsart of almost avery aiec-
tronic design, this fiyar foouses on the main measurement
challengas in this field. It also provides an overview of the
industry-leading tast and measurement solutions from
for ion and

Your challenge...

With a wi i in i au-
tomotive and many other industrial fields, data converters  production.

are an essential part of all cutting-edge electronic and RF

designs. New generations of high-spead data converters.

address the need for growing bandwidths and datarates  More information at

and put increasing demands on clock speed and digital www.rohde-schwarz.com/data-converter
processing power. Morsover, aspects such as low powsr

consumption and heat dissipation present additional chal-

lenges during the development and verification of elsctron-

io and RF dasigns.

A stable clock signal, for instance, is a prersquisits for
proper operation and performance of the data converter.
Problems in jitter or spectral purity of the olock dirsatly
transiats into a degradation of the data convertsr's
performance. Power intagrity is another key aspect in convartar designs. Ronde & Schwarz signal
all data converters, sinos it has a direct impact on the ‘ganerators can b used as high-quality clock
performancs of the olock and the converters themselves. replacamens:
1 Outstanding close-in and widsband phase
naisa parformanca to ensure suparior low jiter
1 High spactral purity to unveil the optimal
parformancs of the DUT
+ High output powsr to compensata cabla lossas

Glock substitution
Proper clock parformance is essential in data

« DSP Tests T
- ADC/DAC Tests e
= SFDR S
= EnoB
= Speed
= Quantization Error

"Rondo &Schwarz power suppliss provide a
stablo, idoal DC power to your board:
nd ripple.

Rohde & Schwarz oscilloscopes and power rail

probes afficiently datact and sove powr intog-

ity problams in your data convartar designs:

+ High sensitvty for maasuring small signals.
and smallintarforanco

+ Power 3 probas with high offsst ranga
toincrease resolution on rippas, noisa
andintarferance

+ Powerful FFT and multidomain functionaiity
o analyze signals

Glock verification
Clock jittsr and spactral purity have a diract

Performance characterization
Data convartars ara cors components in many alectronic.
and RF designs. Their prformanca paramatas, such as

e e g
spurious-free dynamic rangs (SFOR). insarity and latency.
hava 2 direct impact on averalsystem performanc.

Fohde & Schwarz spactrum and signal analyzers verify the

i i 5
1 Outstanding bandwidth and error vactor magnituda (EVM)

impact on
Rohds & Schwarz phass noise analyzers verify

‘analog-to-digital converter with idsal signals:
i 7 .

10599 the DUTin

your clockc
1 High.
‘determing the trus clock charactistics in s best light
 short measurement time 1 Outstanding bandwidth and EVM parformancs to provide
' i ¥
noisa
1 Built

31

il the . JESD204
input/output of the data converter:
1 Digital trigger for maximum triggar accuracy
1 Fast trigger and dacode functonality for accurato timing
‘maasuraments
+ Comprahansive aye diagram 2nd jter analysis to examing
the purity o the digitalsignal




DRFM Test Requirements

Digital Stage - Overview

Phase Noise Testers, Spectrum
Analyzers e.g. FSWP, FSW

Passive Components

Power Integri
Data Converter grity

Design

Protocol-Level Power Supplies
Debug SerDes PLL e.g. HMP
Verification



DRFM Test Requirements

Digital Stage — Power Integrity

Building Blocks

1 power distribution network (PDN)
1 low dropout regulators (LDO)

"
@ ®

Typical Performance Parameters
1 power integrity: ripple, noise, ...
1 PDN impedance:
- resonances cause Pl problems
- resonances cause EMI / EMS problems
1 LDO power supply rejection ratio (PSRR)

FE¥EAEEHNT®E= 0
Lo ) -1 7 T T




DRFM Test Requirements
Digital Stage — Clock Jitter

Building Blocks

1 ADC / DAC clock synthesizers
1 SerDes PLLs
=> often two-stage architecture:

fin PLLL fin PLL2 fout
Jitter Frequency
Refclk Attenuator Synthesizer Bit Clock

G
@@

Typical Performance Parameters

1 absolute phase noise / jitter

1 additive phase noise / jitter

1 jitter attenuation (Jitter Transfer Function JTF)
1 system margin testing

1 power supply noise rejection (PSNR)

34



DRFM Test Requirements
Digital Stage — ADC/DAC Measurements

1 DAC
= Testing of output signal quality like SFDR
= Phase noise testing
= Measurement of modulation quality for digital
output signal like EVM, ACLR, ...
= Test signals generated in test mode by DAC or
from an external baseband source

1 ADC
= Testing of RF input circuitry
= Generic testing with single and dual tone CW
signals (intermodulation)
= Test with real signal as used in later application

35



DRFM Jammer Test PSE
Our Best Solutions in Service of Our Customers %‘
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