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About Us & DVTEST

 DVTEST began in 1985 as Multitest and was acquired by Testforce in 1999

* Over 25 employees with engineering backgrounds ranging from Masters,
Bachelors and Technology degrees.

e Primarily focused on solutions for the Wireless, Aerospace, Automotive,
Power industries.

* Global technical sales network
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RF Test Enclosure Product Family
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dbSAFEX dbCHECK wOVIEST

RF TEST ENCLOSURE RF TEST ENCLOSURE

ISOLATION
> 80 dB Isolation

FREQUENCY RANGE
Designed to operate between 700 MHz — 6000 MHz

ISOLATION
> 80 dB Isolation

FREQUENCY RANGE
Designed to operate between 300 MHz to 13 GHz

SIZES SIZES
Available in 2 sizes : Available in 2 sizes :
dbSAFE | WXDXH:12" X 18" X 8" dbCHECK | WX D X H :11.9” X 14.68” X 8.68"
dbSAFE + | W X D X H: 18” X 24” X 12" dbCHECK +| W X D X H: 11.25” X 14” X 8”
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dbSAFE TSE @ DVTEST

RF testing has never been so easy. The TSE utilizes
proven double wall dbSafe architecture to provide one
of the best RF environments on the market.
Incorporating the thermal isolation characteristics of
the DVTEST Fixtreme series of moisture free thermal
test environments, when paired with a temperature
forcing unit, the system is capable of RF shielded
testing at extremes of - 80 to +180°C*.
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RADIO FREQUENCY AND THERMAL TESTING COLLIDE

~ BEST IN CLASS RF ISOLATION
&
80 dB RF Isolation* enclosure up to 6 GHz
~ THERMAL CAPACITY
&

Paired with temperature forcing unit enables RF
shielded testing at extremes of - 80 to +180°C*.

WAVEGUIDE TECHNOLOGY

Fan Vents and air inlets are fabricated using our
waveguide technology, ensuring no isolation loss due to
apertures.

FROST FREE EXHAUST

A frost free adapter on the exhaust port ensures zero
moisture build up and dual offset 10 panels maintain
isolation between the inner and outer RF shields

ANY SIZE

Enclosure sizes can be adjusted based on the exact
requirement and workspace available

«

CUSTOMIZATION

Custom sizes, air distribution and internal fixtures
available.

*Extended Temperature and Isolation ranges available
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SMALL MEDIUM LARGE

(WITH SAMPLE INTEGRATED FIXTURE)

@ ISOLATION
¥ Shields upto 100dB isolation from DC to 18GHz

@ SIZES
¥ Small: 14.75” X 7.5 X 7”

Medium: 15.25” X 15.25” X 7.5”
Large: 16.5” X 18.6” X 9.25”

The information in the document is confidential and proprietary to DVTEST Inc. It may be used only as authorized by DVTEST and shall not be
reproduced by any means or disclosed in whole of in part without the prior written consent of DVTEST.
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AUTOMATION TEST INTEGRATION

ANTENNA COUPLER INTEGRATION
Recessed pocket allows flush mount installation
of dbCOUPLER

INTERCHANGEABLE TEST CARTRIDGE
Modular test cartridges allow a variety of DUTs
to be tested



dbTent

The dbTent is an easy to assembly, store and transport
high performance RF test enclosure.

Whether you need to make measurements in the field
or in the lab, the dbTent provides superior 90db of
isolation over a wide frequency range thanks to its
patented double layer conductive fabric design.

Featuring interchangeable customizable 10 panels the
dbTent will meet all of your need for non-permanent
isolated testing.

With a setup time in the matter of minutes, the
dbTent will get you testing quickly in any environment.

& DVTEST

Available in three standard sizes:
Small (24” x 24” x 24”)

Medium (36” x 36” x 36”)

Large (48" x 48" x 48”")

Application:

Remote monitoring and site deployment

Temporary testing in location where conventional enclosure are not feasible
Facilities requiring periodic testing with space constraints.



dbSAFE (DUO, RME & RME+)  dbSAFE MAX ®PVTEST

RF TEST ENCLOSURE RF TEST ENCLOSURE

dbSAFE MAX

TOP LOAD RACKMOUNT

FRONT LOAD CUSTOM

UUT TESTING
Blends the superior isolation characteristics of dbSAFE into
a larger volume for better results for unit under test (UUT)

SIZES
W XDXH:18” X23” X30”
WXDXH: 32" X32” X32"

«

@ BEST IN CLASS ISOLATION
¥ Offers up to 100 dB Isolation between 300 MHz to 13 GHz.

@ SIZES
N 2

«

Front load : Small|Medium|Large

Top load: Medium | Large

Rackmount: RME 4U,7U,10U (19”) RME+ 13U,15U (24”)
Custom sizes are also available



dbSAFE mmWave Frequency Extension wOVIEST

AVAILABLE ON SELECT DUO, RME & RME+ MODELS

10U Rackmount Enclosure

Extends usable frequency from 13GHz to 40 or 60 GHz



dbSafe ARMOR

DVTEST presents the dbSAFE ARMOR series of RF enclosures.

The dbSAFE ARMOR is a cost effective , configurable, modular
solution for OTA testing in the millimeter wave spectrum.

The ARMOR series can be used to create portable self
contained test systems — freeing up valuable space in test labs
and production floors.

The fully anechoic enclosure provides a shielded environment
over a very wide frequency range (from 300 MHz to 90 GHz)
and ensures stable repeatable measurement.

This wide frequency coverage and high isolation level enables
testing of various 5G applications such as low frequency
devices (below 1 GHz), LTE-AP, 5G-NR, and mmWave.

& DVTEST
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dbSafe ARMOR

dbSAFE ARMOR

OTA RF Test
The dbSAFE ARMOR 3232 / 4242 utilizes DVTEST's advanced double-wall
design providing superior isolation without adding bulk. The cube shape max-
imizes working volume and its symmetrical aspect ratio provides consistent
results independent of UE placement. This is the most compact RF test en-
closure and is perfectly suited for all wireless frequencies to 90 GHz The unit
is available in two sizes: 32 inches and 42 inches.

Specifications for 3232 / 4242

@ DVTEST

Best Isolation. Better Results.
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Front View 3232 Side View 3232 Front View 4242
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Side View 4242

Isolation
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Shielding EHectiveness (dB)
{Isclation measuremeants taken

adjacant 1o aach saam)

300 MHz - 40 GHz > 100 dB
40 GHz - 90 GHz > 90 dB

Construction
Wall Type Double Wall
Door Style Front Opening
Dual Point Latch
RF Gasket Triple Layer Braid Over Foam
Absorber High Performance, High Density 2.25"
Pyramidal Absorber
(Other absorber styles available, consult factory)
Base Type Extruded Aluminum Trolley

Positioning System

(Optional)

Manually Adjusted Rotational and
Translational Probe and DUT Mounts
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Triple shielded machined door geometry

High performance pyramidal absorber

Manual probe positioner (Automated available)
Dedicated power/comms and RF 10 panels

High volume fan modules

Customizable removable base and side plates



dbSafe ARMOR

The ARMOR series can be paired with a
variety of DVTEST positioning solutions
(Planer, Cylindrical or other) to create
turnkey test systems.
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USB I/O Modules & DVTEST

USB 2.0 & 3.0 A-Type USB 3.0 B-Type Filtered Shielded USB 2.0

EMI and noise filtering module

Routing high speed data to the RF enclosure requires a solution that will preserve the shielding effectiveness of enclosure.
‘Any aperture on the body of the enclosure reduces shielding effectiveness of the enclosure. High speed data transmission is
d pairs. how to avoid 3

& in data lines.

The speed of the data lines in USB 2.0 is up to 480Mbps, therefore data line filter
must be capable of routing that speed while fiitering the unwanted noise. Testforce.
Usg 20 module consists of @
high speed fiter that allows
differential data signals to pass
through it with less than a dB
loss, while the fiter rejects the
unwanted common mode noise.
The power fine is also filtered
to avoid differential noise to
pass through the module. The filter is enclosed with shielded housing to avoid EMI
affecting the data transmission from two ends of this module

The RF isolation difference
between the inside and the
outside of the RF enclosure B
is shown in the graph on
the right (S00MHz to 8GH2).
The isolation between two
ports of USB 2.0 module is
provided through machined
aluminum housing that can
be mounted on DVTest
standard 10 panel for any
sizes RF enclosure. « RF Isolation over 80dB from
S00MHz to 8GHz.

RF ISOLATION

Isolation (d8)

« Routing USB 2.0 signal inside and
W5 415 205 15 a5 555 4 68T A5 4 outside of RF endosure while
F(GHz) eliminating noise and EMI.

Features and benefits:

« Eliminates other signals (WIFT, LTE, Cellular, etc) and EMI from entering R For further information contact
enclosure and your DUT (Device Under Test) 2:4723 roestone hiano

« Machined aluminium housing ensures rigidity and durabiliy.

« Predsion designin filtering for maximum common mode rejection.

20
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5G OTA Performance Verification

Pickering Interfaces

PXI Remote Mount Single SP6T Multiplexer
DC-50 GHz 50Q, SMA-2.4

40-785B-551-E

- ¥

W
@ )
Peak power sensor

50 MHz to 40 GHz
RTP5340

Broadband
signal source
0.1-40 GHz OFDM
NC346Ka

—

300 MHz - 40 GHz
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Antenna System
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OTA Direct Near-Field Testing
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dbSafe ARMOR 2418 W@ DVTEST

Example of Direct Near Field Setup

mmWave to 90 GHz
Probe

3D Positioner

19” Rackmount

27



OTA Positioners
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Range of rotation — Full 360 degree continuous rotation
DUT size — 6”x6”x3”

Accuracy —0.08°

Maximum speed — 115 °/s

DUT weight — 11lbs

USB controller included

28



OTA Positioners

Range of rotation — £180 deg horiz, +180 deg vert
DUT size — 4.3”"x4.3"x3”

Accuracy — Better than 1°

Maximum speed — 75 °/s

DUT weight — 11lbs

USB controller included

& DVTEST
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OTA Software Options @ DVTEST

* ETS Lindgren EMQuest™

* Antenna Measurement Software offers a wide range of fully
parameterized test methods

* Expandable Test Package

 Testing Capabilities

* Wireless Performance Testing

* OTA Evaluation

* TRP/TIS Testing

* Site Validation and Calibration

* Parameter Entry and Data Acquisition

* Allows integration of external NF-FF module

40



ETS Lindgren EMQuest™
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ETS Lindgren EMQuest™ W DVTEST
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DVTest Anteligen NF-FF Algorithm & DVTEST

3D Pattern Generation Using 6 Planar Measurements

Alm

The Antenna under test (AUT) is placed in front of the
scanner.

AUT is rotated and its 6 faces are measured one face at a
time.

It assumed the measurements are phase coherent.

Measurement at each face might be off by a consistent
linear factor.




DVTest Anteligen NF-FF Algorithm

Sample User Interface
( the user can interact with the application using GUI)

& DVTEST

Data
D de S| 0|k E
Control
Quadrature order 2 Freg 1.51e3 MHz Elec Length
Source types
TSWD From 10 nWorkers 20
Watrix Equ SVD
TSVD to end TSVD Cond 3
Far-Field
¥ lim (]
Theta Range: from 80 to 90 Pnts: 45 "
Phi Range: from 0 to 180 Pnts: 45 to
2
Clear Figure | | Import Pattern | Title: o Rot 0 0 0
[ circualr Pol D Pattern Figure# | 20 Apply Ylim
() All Sources (®) Soruce Only ) Jon PMC
[] Moize SNR (d8) TRP 20.07 dBr,
Legend Unit Test Directivity 4.31 dBi
Start | | PWS ‘ | Fregq Sweep | | FF to NF
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User Interface (Examples of Results)

DVTest Anteligen NF-FF Algorithm

& DVTEST
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5G TECHNOLOGY
PROPELS mmWAVE
FREQUENCIES

DVTEST Portable RF
Anechoic Test Enclosures
DC-90 GHz

WHITE PAPER
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RFENCLOSURE

Double-wall and Single-wall Comparison

Radio fraquancy shisiding is an approach to avold
undesired energy being coupled Into equipment
under test. The abillty of an enclosure 1o avoid
undesired RF fiekis to couple tothe daviceundertestis
Known as its Shielding Effectiveness (SE). This lem

sents the ratlo of fiekd slrength with and withoutthe
ancosue SERXRF sacos s saivays conpramisad
byapertures, sols,cable penalration,

Inorder topredictthe SE of enclosures, vrlous methods
have been ntroduced. Analytical mathods can be used
to determine SE for enclosures with apertures.

Emerging sensitive wireless devices operate with

White Paper

Figure 2:E-fisld distribuled on a wallwit o apericres. As
tcanbe seen, fiskd s higher nthe edges whers the slectric

‘mote than 10048 forwireless testng. In this study anaw
‘approach to increase the SE of enciosures to more than
10048 is dem

‘The enclosure can be considered asawaveguidewith
only single mode of propagation (TE,q). In this paper,
ct and advantages of double-wallon Shisiding
Effeciveness of RF endosures ara,
‘considering a gap ‘" between walls of enciosure and an
offsat on apertures are invesiigaled. An enclosure with
‘aluminumwalls is modeled and simulated using finite
Jement method in High Frequency Siructural Simuiator
(HFSS, Ansof),

In Figure 1, hom antennas are used tosimulate the SE
of the enclosure, aluminum wals are considered 0.125"
thick. In Figura 2, E-field ks modelad on a single-wall
without any aperture on I

P : Hom s for sldngmessurmen,
inglo-wailis shown in betwoen bwo hor
oot com| 647-726.0058

currentfio

The effect of single aperture on Exfield distribution is
simulated in Figuro 3. ts shown that field intensity is
‘doubled around the edges of the aperture.

L1
VPB® e

siz80f0.1" Asilcanbe seen EMwaves arediffactedrough
the apertures andths e intensity s alostdoubled.

The SE s maximumwhenthere isno aperturs, but fis not
possible foran enclosure (o have o aperture, cabie, et
The aimof this study is tomodsla siruciure foincrease.
the SE of an enclosure withapertures. We considertwo
parallelwalls withequal thickness and gapd"as shown
inFigurs 4. In Figuro 5, SE of structure is shown when the.
oap isvaried.

‘ DVTEST White Paper
RF ENCLOSURE
High Speed Data Routing
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RF ENCLOSURE

1. State of Problem

1L dbSAFE
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White Paper

Ventilation Mechanism for Shielded Enclosures

RE enclosures amounts

of heat are generated in testing. Forced

because
of enciosure thot et 20-3008 o ckationkos. Ther a

screened

. Surfaces

In high frequencies, electromagnetic waves can pass
through apertures designed for ventiation and can cause

IL Solution: 4E Module

and corrosion.

al design for

orshrcteishoptrar ventiation is mandatory to fifter such waves.

wen desanedto

11 Ventilation for RF Enclosures

.
e o i e bt oot

configured to provide uniform air flow across the enclosure.

units play an important rol i isolation of RF enclosures.
The design of ventiation units provide more than 15008
of isolation for a frequency range of DC-9GH? as shown
in Figure 3.

Figure 2 & feld intensity V/m on the surf

eslationof Vent

wdostcom | 6477260050

R

th uniform
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For further questions or inquiries: info@dvtest.com

CONTACT US:

@60

sales@dvtest.com
www.dvtest.com
2-1795 Ironstone Manor, Pickering ON, Canada L1W 3W9
15020 Beltway Dr. Addison TX 75001
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