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The Keysight Technologies, Inc.
X-series signal analyzers provide
outstanding performance across a
broad set of characteristics, such as
dynamic range, displayed average
noise level (DANL), distortion
performance, phase noise, and
measurement speed for frequencies
up to 50 GHz. When paired with a
new line of frequency extenders from
Virginia Diodes Inc. (VDI), many of
these capabilities are available up
to 1.1 THz to meet the requirements
of both established and emerging
millimeter wave applications.

The N9029AVxx signal analyzer frequency extension modules expand the mea-
surement range of microwave signal generators up into the millimeter frequency
range. They combine low conversion loss with excellent noise figure to provide
the best possible sensitivity for measuring low-level signals.

Figure 1. The N9029AV03 frequency extender covers the WR3.4 band from 220 to 330 GHz.

The N9029AVxx modules can be used in two different operating modes, depend-
ing on the type of signals to be measured. In standard mode (see Figure 2),

the LO signal comes from the signal analyzer, gets multiplied to a much higher
frequency, and is mixed with the incoming millimeter signal entering the module
from the waveguide input. The resulting 322.5 MHz IF signal is then routed back
into the signal analyzer. A built-in diplexer enables both the LO and IF signals to
share the same cable, allowing a single coaxial cable to provide the connection
between the signal analyzer and the N9029AVxx frequency extender.

In this mode, the signal identification and image suppression features of the
Keysight X-series signal analyzers can be used to correctly identify the actual
RF frequency and remove spurious signals. Amplitude readings on the signal
analyzer can be corrected with the conversion loss table, which is stored on a
USB memory stick included with each N9029AVxx module so that it can be
easily downloaded into the signal analyzer's memory.

The standard mode is useful for general spectrum analysis and works best with
stable CW or narrowband signals.
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Figure 2. N9029AVxx signal analyzer frequency extension module operating in standard
mode.



The N9029AVxx module can also be used as a wideband downconverter (see
Figure 3). In this mode, a separate signal generator is used to provide a fixed

LO signal, and a block of RF signals (both the upper and lower sidebands) are
downconverted to IF and fed into the signal analyzer RF input. This configuration
provides an IF bandwidth of up to 20 GHz.

Block downconversion, in which spectral information is preserved, is very useful
for signals that drift or for wideband communication signals. Like the standard
mode, conversion loss can be applied to determine RF power. Spurious mixing
products can be identified by varying the signal generator frequency slightly to
determine the mixing order.
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Figure 3. N9029AVxx signal analyzer frequency extension module operating in
downconverter mode.

Power supply requirements

Each N9029AVxx frequency extension module requires an N5262VDI-175
external power supply.

P

Figure 4. The power supply is connected to the frequency extension module with the
included DC power cable.
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Figure 5. Measured intrinsic mixer conversion loss for the N9029AV01
(750 GHz to 1.1 THz) frequency extension module.
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Figure 6. Measured intrinsic mixer conversion loss for the N9029AV1B (500 to 750 GHz)
frequency extension module.



I/_}ID WR2.2 Conversion Loss (SSB)

30

25

20

ANA

325 350 375 400 425 450 475 500
Frequency (GHz)

Figure 7. Measured intrinsic mixer conversion loss for the N9029AV02 (325 to 500 GHz)
frequency extension module.
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Figure 8. Measured intrinsic mixer conversion loss for the N9029AV03 (220 to 330 GHz)
frequency extension module.
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Figure 9. Measured intrinsic mixer conversion loss for the N9029AV05 (140 to 220 GHz)
frequency extension module.
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Figure 10. Measured intrinsic mixer conversion loss for the N9029AV06 (110 to 170 GHz)
frequency extension module.
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Figure 11. Measured intrinsic mixer conversion loss for the N9029AV08 (90 to 140 GHz)
frequency extension module.
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Figure 12. Measured intrinsic mixer conversion loss for the N9029AV10 (75 to 110 GHz)
frequency extension module.
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Figure 13. Measured intrinsic mixer conversion loss for the N9029AV12 (60 to 90 GHz)
frequency extension.

WR15 Conversion Loss (SSB)
20

15

10 /

VN~

dB

50 55 60 65 70 75
Frequency (GHz)

Figure 14. Measured intrinsic mixer conversion loss for the N9029AV15 (50-75 GHz)
frequency extension module.
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Table 1. Characteristics

Waveguide  Frequency LO input Multiplication LO input Intrinsic mixer  RF power limits: Displayed
band range (GHz) mode factors frequencies conversion compression/  average noise
(GHz) loss (dB) damage (dBm)  level (dBc/Hz)
(Not including
IF amplifier)
Standard 108 6.9-10.2
WR1.0 750-1,100 - 30 -20/-10 -125
High 36 20.8—-30.6
Standard 54 9.3-139
WR1.5 500 — 750 - 20 -20/-10 -135
High 18 2718-41.7
Standard 36 9.0-139
WR2.2 325 -500 - 17 -20/-10 —145
High 12 271 -41.7
Standard 24 9.2-138
WR3.4 220 - 330 - 14 -20/-10 —145
High 12 18.3-275
Standard 18 78-122
WR5.1 140 - 220 - 12 -10/0 -150
High 6 23.3-36.7
Standard 24 46-7.1
WR6.5 110-170 - 12 -10/0 -150
High 6 18.3-28.3
Standard 12 75-11.7
WR8.0 90— 140 - 12 -10/0 -150
High 4 22.5-35.0
Standard 12 6.3-9.2
WR10 75-110 - " -10/0 -150
High 6 125-183
Standard 12 50-75
WR12 60 —90 - 11 -10/0 -150
High 6 10.0 - 15.0
WR15 50-75 Standard 6 83-125 9 -10/0 -150
Table 2. Specifications
Description Specification Connector
. Standard frequency 71013 dBm 2.92 mmy,
LO input level -
High frequency -3to3dBm 2.92 mm g,
Standard frequency 16 kHz to 2.5 GHz 2.92 mm g,
IF output frequency -
High frequency 16 kHz to 20 GHz 2.92 mmy,
RF input type VDI precision flange UG-387/UM
AC input for N5162VDI-175 power supply 100-2543_2;/('?3'23'5A NEMA 5-15P (U.S. & Canada)

Table 3. Ordering information

Keysight model number VDI part number Frequency range (GHz) Description

N9029AV01 WR1.0SAX 750 —1,100 WR1.0 signal frequency extender
N9029AV1B WR1.5SAX 500 — 750 WR1.5 signal analyzer frequency extender
N9029AV02 WR2.2SAX 325 -500 WR2.2 signal analyzer frequency extender
N9029AV03 WR3.4SAX 220 - 330 WR3.4 signal analyzer frequency extender
N9029AV05 WR5.1SAX 140 — 220 WR5.1 signal analyzer frequency extender
N9029AV06 WR6.5SAX 110-170 WR6.5 signal analyzer frequency extender
N9029AV08 WR8.0SAX 90 - 140 WR8.0 signal analyzer frequency extender
N9029AV10 WR10SAX 75-110 WR10 signal analyzer frequency extender
N9029AV12 WR12SAX 60 —90 WR12 signal analyzer frequency extender
N9029AV15 WR15SAX 50-75 WR15 signal analyzer frequency extender
Option N5262VDI-175 VDI175 N/A "Povzf;qsu‘;fep(:"f;‘r’re')\('tiazi’?\g’;’;rsa’;s:)tf”der




Accessories included with each N9029AVxx SA
frequency extender:

2.92 mm , to 2.92 mm , coaxial cable, 1.2m length
USB memory stick with documentation and calibration data

Accessories included with each N5262VDI-175
power supply:

DC cable for connection to the N9029AVxx frequency extender

Related Web Resources

For more information visit:
www.keysight.com/find/SA_mmwave
www.keysight.com/find/PXA
www.keysight.com/find/EXA

For more information on VDI's signal analyzer frequency extenders, visit:
www.vadiodes.com

Virginia Diodes Inc. contact info:

979 2nd Street, SE
Suite 309
Charlottesville, VA 22902

Phone: (434) 297-3257
Fax: (434) 297-3258
Email: info@vadiodes.com
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Three-Year Warranty

www.keysight.com/find/ThreeYearWarranty

Keysight’'s commitment to superior product quality and lower total cost
of ownership. The only test and measurement company with three-year
warranty standard on all instruments, worldwide.

Keysight Assurance Plans

www.keysight.com/find/AssurancePlans

Up to five years of protection and no budgetary surprises to ensure your
instruments are operating to specification so you can rely on accurate
measurements.

www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2008
Quality Management System

Keysight Channel Partners
www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and product

breadth, combined with channel partner convenience.
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