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     Most Valuable Product

The engineers and technicians who install, 
maintain and troubleshoot radar and 
satellite systems face diffi cult challenges 

and compromises. The challenges are usually 
logistical and often environmental, as they work 
in remote locations, perhaps aboard a ship or 
aircraft, and deal with potentially harsh weather 
conditions. Many of the compromises involve 
the equipment they carry into the fi eld. Getting 
suffi cient accuracy often means using benchtop-
caliber tools, and making the full range of nec-
essary measurements means transporting more 
than one bulky instrument.

Today’s alternative is Keysight’s family of 
FieldFox handheld analyzers. This month, the 
company released six millimeter wave models. 
Among these, the fl agship is the industry’s fi rst 
50 GHz handheld microwave (combination) an-
alyzer. The new models expand a lineup that al-
ready included RF units and microwave models, 
introduced in 2008 and 2012, respectively. The 
new models provide laboratory-grade spectrum 
analysis, vector network analysis and cable and 
antenna test (CAT) in a rugged, portable unit 
that weighs 7.1 lbs, including the internal bat-
tery. With these capabilities, FieldFox can re-
place three or four single-function instruments 
— benchtop or handheld — that are typically 
used for maintenance and troubleshooting of 
systems that operate at or above Ka-Band. It 
provides unprecedented functionality and con-

venience at about half the cost of each equiva-
lent benchtop instrument.

FieldFox analyzers are optimized for fi eld 
testing. With its fully sealed enclosure — no 
fans or vents — FieldFox is compliant with US 
MIL-PRF-28800F Class 2 standards and also 
type tested meeting MIL-STD-810G require-
ments for operation in explosive environments 
(Method 511.5, Procedure 1). The analyzers are 
also type tested to meet IEC/EN 60529 IP53 re-
quirements for protection from dust and water.

The new models include three combina-
tion analyzers that cover 32, 44 or 50 GHz. 
The other three are spectrum analyzer mod-
els that cover the same frequency range. In all 
six new analyzers, spectrum measurements are 
up to eight times faster than those made with 
comparable units. Displayed average noise level 
(DANL) is -135 dBm/Hz at 50 GHz, and am-
plitude accuracy is ±0.6 dB from 9 kHz to 50 
GHz. In vector network analysis mode, dynamic 
range is 90 dB, and trace noise is ±0.008 dB, 
both at 50 GHz.

The FieldFox handhelds offer a range of func-
tionality that is software upgradeable, letting us-
ers choose the capabilities they need initially 
and add others later. Examples include vector 
voltmeter, TDR cable measurements, built-in 
power meter, pulse measurements, spectrum 
analyzer time gating, interference analyzer (with 
spectrogram) and GPS receiver.
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SNAPSHOT: RADAR APPLICATIONS
Radar is used in applications as di-

verse as traffic enforcement, weather 
prediction, civilian air traffic control 
and military air defense. To enhance 
system uptime and ensure favorable 
outcomes, routine maintenance, im-
promptu troubleshooting and oc-
casional repairs are essential. When 
working on radar components and 
systems in the field, it is often neces-
sary to measure time and frequency 
domain performance over a range of 
test conditions. Given the complexity 
of today’s systems, maintainers must 
also coordinate and compare wave-
forms in both domains. They may even 
need to test and tune the various func-
tional blocks or line-replaceable units 
(LRU) within the radar system.

Covering all of the necessary mea-
surements often requires three or four 
separate instruments. For example, a 
peak power meter is used to measure 
the absolute amplitude of a transmit-
ter as a function of time, and a spec-
trum analyzer is needed to measure 
absolute amplitude as a function of 
frequency. When performing relative 
measurements, the peak power me-
ter can measure the relative time and 
amplitude of a waveform, but a vec-
tor network analyzer (VNA) or vec-
tor voltmeter is needed to measure 
amplitude and phase as a function of 
frequency. FieldFox combination ana-
lyzers provide the same measurement 
capabilities of the four instruments de-
scribed above. With the addition of a 
peak power sensor, FieldFox provides 
a solution that can easily be carried to 
a test site for measurements of the 
time and frequency performance of a 
radar system. A combination analyzer 
also has the functionality needed to 
test to the LRU level. Supported mea-
surements include full pulse analysis 
capability to 40 GHz with a USB peak 
power sensor and relative timing mea-
surements of the transmitter main ver-
sus auxiliary pulses. FieldFox analyzers 
also support stable local oscillator 
(STALO) phase alignment through the 
vector voltmeter mode.

Fast, accurate characterization of 

cables, waveguides and components 
helps increase system uptime and re-
duce mission risk. The ability to use 
a single instrument improves person-
nel efficiency and reduces the cost of 
ownership with just one instrument to 
purchase, learn and maintain.

SNAPSHOT: SATELLITE APPLICATIONS
Satellite systems are used for 

broadcast, bi-directional data, navi-
gation, remote sensing and mobile 
communications. Every system has 
space and ground segments. A typi-
cal ground segment has at least three 
sub-segments: satellite control system, 
gateways and hubs and user terminals. 
The control system provides track-
ing, telemetry and command (TT&C). 
Communications, including voice, vid-
eo and data are carried between the 
gateways, hubs and user terminals.

Effective maintenance and trouble-
shooting of satellite earth stations re-
quires testing of key elements — anten-
na, transmission lines, transmitter and 
receiver — as well as the overall system. 
The required measurements include the 
return loss of the antenna, fault location 
in transmission lines, the high power 
amplifier (HPA) performance in the 
transmitter, low noise amplifier (LNA) 
performance in the receiver and system 
carrier-to-noise measurements. Com-
pleting these measurements requires 
another extensive roster of equipment: 
power meter, spectrum analyzer, vector 
network analyzer, line sweeper, RF and 

DC sources. A FieldFox combination 
analyzer can be configured to provide all 
of this capability in a single unit. A single 
analyzer makes it possible to validate 
system performance with fast, detailed 
analysis of uplink and downlink signals 
(see Figure 1). Its calibrated VNA and 
CAT measurements help maintenance 
personnel maintain cable, waveguide 
and antenna systems consistently and 
efficiently. The combination of network 
analysis, spectrum analysis, power mea-
surements and more enables faster fault 
diagnoses.

SNAPSHOT: R&D COMPANION TOOL
The highest performance benchtop 

VNAs and signal analyzers tend to have 
high-end prices. An R&D lab may only 
have one or two of each, and these will 
be shared by engineering staff. Limited 
access can mean delays in character-
ization, debug and troubleshooting of 
new designs or the latest board turns. 
FieldFox makes it possible to afford-
ably equip engineers to make a variety 
of must-have measurements up to 50 
GHz. This helps designers and devel-
opers stay productive when someone 
else is using the shared high perfor-
mance benchtop instruments. Users 
can measure with confidence, because 
FieldFox measurement results agree 
with those from trusted Keysight, Agi-
lent and HP instruments. Also helpful, 
an engineer can easily carry the analyz-
er to a unique or stationary device to 
be tested, thanks to its portable form 
factor and battery operation.

In radar and satellite applications, 
FieldFox provides laboratory-grade 
measurements while eliminating the 
need to transport multiple benchtop 
instruments to remote sites with harsh 
environments. With frequency cover-
age to 50 GHz, FieldFox can provide 
spectrum analysis, vector network 
analysis and additional measurements 
of K- and Q-Band systems.
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s Fig. 1  FieldFox handheld analyzers 
enable field personnel to fully characterize 
complex satellite earth stations with a single 
instrument. Photo courtesy of INTELSAT.
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