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Technical Support 
 

American Offices 

 
NeWave RFID Innovation Center  
NeWave Sensor Solutions, LLC 

Innovation Center  
9011 Heritage Drive  

Plain City, Ohio USA 43064  
888.677.7343  

sales@newaverfid.com  
www.newaverfid.com 

 

Canadian Offices 

Dr. Walter “Den” Burnside 
NeWave RFID Innovation Center  
NeWave Sensor Solutions Canada  
1-3480 Laird Road  
Mississauga, Ontario, Canada L5L 5Y4 
1-800-254-9026 Ext. 950 
Canada-sales@newaverfid.com  
www.newaverfid.com 
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How the Wave™ Antenna Works: 
 YouTube link to video:https://www.youtube.com/watch?v=AV84sLjJ_g0 

 NeWave has developed a patented Wave Antenna that is uniquely 
designed for superior RFID performance and provides a novel UHF 
zone-based coverage that brings a cost effective high performing item-
level solution to the RFID marketplace.  

 This one-of-a-kind Wave Antenna coupled with our unique smart reader 
technology will significantly lower costs yet capture more data in a more 
accurate manor.  This technology greatly reduces labor and equipment 
costs. 

 The Wave Antenna creates five beams in elevation that completely 
surround the antenna about its long axis. Because of this unique feature 
it can cover zones front and back of the antenna 

 The Wave Antenna embodies a radically new concept in RFID antenna 
design. Unlike a traditional multipurpose patch antenna that radiates a 
single beam in a given direction, the Wave antenna is designed to 
uniformly illuminate a volume of space.  

 
 
 Installing the antenna in pairs enables the antennas to complement each 

other and provide spatial, direction-of-arrival, and polarization diversities 
throughout the volume in order to eliminate fading, which is a major 
factor leading to poor RFID read performance. 

 Wave Antennas are uniquely designed to cover all three tag orientations 
within a user defined zone that can be varied from 2x2x2 to a 10x10x10. 

 
 
 

https://www.youtube.com/watch?v=AV84sLjJ_g0
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How the Wave™ Antenna Works Continued: 
 
 

 

 
 

 Note that the antenna is a cylindrical radiator meaning that it radiates 
equally well around the whole length of the antenna. Thus, it covers a 
full 360 degrees around the axis of the antenna.  
 

 Coverage is limited to the front half of the antenna when a ground plane 
is placed on the backside of the antenna. Thus, it covers about 180 
degrees in front of the antenna.    
  

 The Wave Antenna creates the necessary beam and polarization 
diversities needed to handle the prevalent fading associated with RFID 
item-level applications. 

 

 

 

 

 

A 7’ Antenna Depicted 3’ Antenna Depicted 
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How the Wave Antenna Differs from a Patch Antenna: 
 

 Like a florescent light, the Wave antenna illuminates in a cylindrical 
pattern for an optimal zone along the entire length of the antenna.   

 

 
 

 

 

 The Patch Antenna, however, closely resembles a flashlight illuminating 
in a conical pattern well beyond an optimal RFID Zone.  This causes tag 
reads outside the intended read zone and produces inconsistent tag 
reads in close proximity. 

 
 

  
 
 
 
 
 
Wave™ Antenna Test Guidelines 
Pre-Test Survey Questions 

• Are you testing RFID tags with UHF 902-928MHz frequencies? 
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• What type of materials/assets will you be trying to read? 
 

• In what type of environment do want to use these antennas? 
 

• What is the maximum distance you want to be able to read tags? 
 

• How much space is allotted for your antenna install? 
 

• Describe where these will be installed, i.e. doorway, hallway, dock door, exit, on the 
ceiling, etc. 
 

• What type of reading pattern are you trying to achieve, i.e. 360°, 180°, 90° or less? 

Test Recommendations 

• If you are used to working with patch antennas, you will find our Wave antennas to be 
dramatically different in use and superior in performance if properly used. 
 

• Tips on getting to know our product line. Our customers tell us these are important: 
 

o Antennas should be used in pairs to optimize coverage.  If antennas are not 
used in pairs the blind spots or fading becomes unpredictable and tag reads 
could be missed. 

 

o Most users need a ground plane and foam backing to insure they have front 
forward RFID tracking. Our antennas will radiate 360 degrees. Thus if you 
desire 180 degree coverage in front alone, you will not be obtaining optimal 
performance without the proper ground plane.  

 

o We have a variety of different applications. Our portals for example are best 
suited to use at a door or entrance way versus our antennas. 

 

o Our coverage is based on the antenna length. The three foot antenna is 
meant to cover a smaller zone, say 5 feet tall. The five foot antenna covers 
about 7 feet in height and the seven antenna covers about nine to ten feet in 
height. The range of coverage is dependent on the input power.  

 

o Unlike patch antennas, you can test our antennas out by reducing power at 
the reader which will limit the range and the possibility of having extraneous 
reads. 

 

o Our antennas connect to the reader with RP TNC cables. If you don't have 
this type of cable, you will need to order them separately. 

Metal Back Plane Usage:   
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Emits RF Illumination more strongly towards the front of the 
antenna 

 
 

      

 If the coverage zone is required to be just on the front side of the Wave Antenna, 
one can add a metal ground plane (such as aluminum foil) to the back side of the 
antenna.  

 The back ground plane can be mounted directly behind the 7’ antenna, but for the 3’ 
and 5’ antennas, the metal plane must be mounted using a ¾” spacer such as a ¾” 
foam piece.  

 The antenna gain will increase based on the size of the ground plane. If the ground 
plane is roughly the same size as the antenna, the gain will increase by about 1.5dB. 
For example, the gain of the 3’ antenna is about 3dBi, which will increase to 4.5dBi 
with a ¾” spacer and a backplane the same size as the antenna.  If the back plane is 
significantly larger than the antenna, then the gain may increase by as much as 3dB. 

 We currently have two options for ground planes.  The first is the standard foam and 
foil ground plane referred to as the “Standard” in the above picture.  The standard 
version is made using a  ¾” foam backing covered in aluminum foil.  Our other 
option is referred to as the “Special Order” ground plane and is available for an 
additional charge.  The Special order option is made out of a ¾” corrugated plastic 
covered in aluminum foil trimmed with a white vinyl tape on all edges.  This option is 
used in areas that need improved aesthetics for very public areas such as an office 
atrium, medical facilities, or company offices.. 

 
 
 
 

 
 

Mounting the Wave™ Antenna: 
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 The Wave Antennas can be easily mounted using the lip on the sides of 
the plastic antenna enclosure. You can simply use a drilled hole or 
directly use a self-tapping screw. The antenna structure is very 
lightweight but stiff so only four screws are needed 

 
 

 

 

 

 

 

 

 

 

 

 

 

How To Mount Antennas based on desired Read Range: 

 

Plastic lip 

on the side 
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 If antenna one is 6 inches from the floor and antenna 2 is 

12 inches from the floor, the RF illumination range is about 
6 feet.  As the antenna offset becomes greater (see chart) 
the RF illumination range also increases. 
 

         
 
 
Wave™ Antenna Cabling: 
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 50 Ohm cable assemblies are specially adapted for use with the Wave 
antennas. The assembly comes with a RP TNC plug to maximize 
performance. Cables are available in 5, 10, 15, and 20 foot lengths.  
Cable accessories are compatible with our cables. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Wave™ Antenna Installation Examples 
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1. Smart Shelf Application: 
 

 
 

 

 In this application, there are four 5’ Wave Antennas covering a 
10’x10’x10’ zone mounted in the center section of the shelving system in 
between the two pegboard panels.  This type of layout works well for 
metal shelves by placing all four antennas in the center of the shelving 
system. Note:  there is sufficient space in the center of these shelves 
that works very well for this application. 

 The reader and cabling are easily hidden under the bottom metal shelf.  

 This layout is used to cover as many as five metal shelves and covers 
both the front and back of this shelving system.  

 If one wants to cover more shelves, then he or she will need to use 
seven foot antennas.  Further, the antennas will be mounted similar to 
the positions shown above but they will all be shifted down equally until 
the first antenna hits the peg board base plate. 

 Probe data has shown that one can achieve 100% read rate provided 
that the dispenser trays are tagged properly. Note that all the items are 
read using this Wave Antenna deployment shown here. 

 Review the Smart Shelf Install Guide for details on installation. 
 

2.  Portal Application 

Antennas embedded between or 
behind standard metal shelves 
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a. Rectangular Cavity Overview: Example Dock Door ceiling 
and side coverage 

 
 
 

 For portal applications, one can stack two Wave Antennas with one 
antenna feed from the top and the other from the bottom. The antenna 
that is farthest from the floor is fed from the top and the other one from 
the bottom. Then place this set of antennas at the center of an open 
cavity formed by a metal back plane.  

 Reminder: the 3’ and 5’ antennas require a ¾” spacer foam spacer from 
the back plane. 

 When using a portal system to read RFID media, a singular portal is 
normally placed on each side of the coverage area in order to provide 
the necessary spatial diversity to handle fading and/or blockage.  

 These portals can be wall or floor mounted 

 Refer to the Portal Installation Guide for details on how to install. 
 
 
 
 

 

2-7’ Antennas in a 12’ wide ceiling Portal 

7’ & 5’ Antenna in a 
9’ tall Portal 

H  
H R D 

7’ & 7’ antennas 11’ 11’ 3” 
7’ & 5’ antennas 9.5’ 9.5’ 3.75” 
5’ & 5’ antennas 8’ 8’ 3.75” 
5’ & 3’ antennas 6.5’ 6.5’ 3.75” 
3’ & 3’ antennas 5’ 5’ 3.75” 

Foam 

spacer  Dock Door Cavity 

 
 

  
D 

12” 

• If the 7’ antenna is next to the ground plane, then D=3”. 
If the 5’ antenna is next to the ground plane, then 
D=3.75”. 

• H=Height of Dock Door, R=Range of Antenna, D=Depth 

of cavity 
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2. Portal Application Continued: 
b. Example: Five and seven foot Wave™ Antennas used in 
a 9’ tall dock door portal 

 
 

 
 

 In this application, we are using a portal that is 9’ tall with an opening 
between the portals that is 10’ wide. To fit into the 9’ cavity portal, we 
place the 7’ antenna directly against the metal portal and the 5’ antenna 
on top of the 7’ antenna.  

 The two antennas are then arranged with the 7’ antenna sitting on the 
floor and the 5’ antenna is even with the top of the portal. Thus, they are 
offset by 4’ from the bottom.  

 The cable connector for the 7’ antenna is at the bottom and at the top for 
the 5’ antenna.  

 A second duplicate portal would then be used on the other side of the 
portal opening to handle fading and blockage.  

 Refer to the Portal Installation Guide for details on how to install. 
 

 
 
 
 
 

5’ Antenna 

7’ Antenna 

5’ antenna 
cable 

attachment 

7’ Antenna 
cable 

attachment 
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2. Portal Application Continued: 
c. Example: Two seven foot antennas in a 12’ wide 
ceiling portal 

 

 
 
 

 In this application, we are using a ceiling portal that is 12’ wide and 9’ 
from the floor. Note that the two 7’ antennas are mounted side-by-side 
and offset by 3.5’ for antenna diversity.  

 The antenna connector for the right antenna is at the right side and the 
one for the left antenna is on the left. In this example, these two 
antennas are used to cover the portal opening below the antennas.  

 If more performance is needed, one can also mount additional antennas 
on the sides. For example, one could use a seven foot antenna on the 
right side and another one on the left side along with these two antennas 
in the ceiling.  

 Using this approach, one still only needs a single reader to operate 
these four 7’ antennas. Keep in mind that the side antennas should be 
mounted at different heights relative to the floor to provide more spatial 
diversity. 

 Refer to the Portal Installation Guide for details on how to install. 
 

 
 
 
 
 
 
 
 

3.5’ 
offset 

2-7’ Antennas in a 12’ wide ceiling Portal 

Cable Attachment 
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2. Portal Application Continued: 
d.   Floor Mount Portal: 

 

 
 
 

 The Wave Floor Mount portal has two 5’ antennas built in so no read 
readjustment is required. Wave Antennas are bonded to reduce any 
possible internal antenna damage (do not tug on cables). 

 The floor portal weighs a mere 45 lbs. which allows for easy movement 
around doors.  

 Wave Portals provide zone coverage for the entire doorway. 

 Available in a standard polyethylene cover that may be painted or with 
fabric covers to provide even greater aesthetics. 

 Metal back cavities are incorporated inside the portal. Make sure the 
radiating side is facing towards the coverage zone.  The radiating side is 
easily determined in that the cover fold should placed in the backside of 
the portal. 

 Refer to the Portal Installation Guide for details on how to install. 
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2. Portal Application Continued: 
e. Wall Mount Portal: 

 

 
 
 

 Wave Wall Mount portals have two 5’ antennas built-in so no read 
readjustment is required.  Wave Antennas are bonded to reduce any 
possible internal antenna damage (do not tug on cables). 

 Optimal for hallway/aisle read points 

 The wall portal weighs just 13 lbs. which allows for easy mounting to any 
wall or hallway.  

 Available in a standard polyethylene cover that may be painted or with 

Fabric covers to provide even greater aesthetics. 

 Metal back cavities are incorporated inside the portal. Make sure the 
radiating side is facing away from the wall. 

 Refer to the Portal Installation Guide for details on how to install. 
 

 

 

 

H=71 3/4th” 

D=3 3/8
th

” 

W=12” 
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3.  Display Cases 
 

 
 

 

 In this application, there are four 5’ Wave antennas mounted on the 
underside of the display floors and hidden by the kick plate.  

 AT1 and AT2 are mounted side-by-side and horizontally displaced by 
about 6” in order to fit into the available space.  

 AT3 and AT4 are configured the same way. Each antenna has a ¾” 
foam spacer and a metal backplane the same size as the antenna (see 
page 8). This causes all the radiated energy to emanate upward to cover 
the full shelving system including about 2’ above the top of the shelving 
system 

 Add more 
 

 

 

 

 

 
 

Four-5’ Antennas (2 on either side) embedded 
into the bottom of the display case covered 

by the kick plate 
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4. Rotating Display 
 

 

 

 

 

 

 

 

 
 

 In this application, there are two 3’ Wave Antennas mounted to the 
stationary base so that the upper tower can easily be rotated around the 
stationary antennas without any interference.  

 These two antennas are oriented orthogonal to each other to provide 
additional polarization diversity and vertically offset by 6” to provide 
spatial diversity. With this deployment all the tags on the tower are easily 
seen by the RFID reader system which is mounted in the base of the 
tower. 

 

2-3’ Antennas embedded 
into the center of the 

rotating Display 



     Proprietary to NeWave® Sensor Solutions 1.0   

20 

5.  Ceiling Installation 
 

 

 

 

 
 

 

 In this application, there are four 3’ Wave antennas mounted in the 
ceiling. Note that the ceiling is a simple drop-down ceiling that allows for 
easy access and installation of the antennas. Each antenna has a ¾” 
foam spacer and a metal backplane the same size as the antenna (see 
page 8). 

 If the ceiling space is being used as a plenum, then the antennas must 
covered by a metal backing so that only metal is seen from the plenum 
side. Of course, the front side the antenna is left alone to radiate into the 
room below.  

 The 3’ antennas were used so that the large metal objects in the ceiling 
could be avoided. Note that the drop ceiling metal frame is not an issue. 
The side walls of the changing room were metal lined so that the RFID 
energy is limited to each individual changing room.  

 The diagonally oriented antenna layout is ideal in this case because it 
tends to better excite the cavity modes created by the metal side walls. 
This design allows the changing room RFID system to immediately 
sense tagged items that are brought into this changing room without 
seeing much further than the changing room door.  

 Since the antennas are so light weight, the ceiling does not have to be 
modified in any way. 

 

6. Troubleshooting: 
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 Antennas not reading any tags: 

o First, one should check to make sure that the reader is working 

properly and that the antenna port is activated. 

o Next try and replace the RP TNC cables to see if the problem is 

with the cable 

o If after the cable has been replaced the antenna still does not read 

any of the tags, then the antenna will need to be replaced.  

 Periodic blind spots causing unread tags: 

o NeWave recommends that antennas be used in pairs (set of 4 

total).  If antennas are not used in pairs the blind spots or fading 
becomes unpredictable and therefore, tags may be missed. 

 Cable connection issues to the reader: 

o Only RP TNC cables can be used to properly attach to the NSS 

reader 

 Metal Back Plane issues: 

o If a back plane is used on the 5’ or 3’ antenna it must contain a ¾” 

foam spacer.  One does not need the spacer for the 7’ antenna. 

 Designed to read UHF 902-928 MHz: 

o The United States operates in the 902-928 MHz frequency band 
as required by FCC regulations.  Antennas used in Europe will not 
work in the US as they operate in a different UHF range.  

 

 For Technical support: North America:  (888) NSS-RFID (677-7343), 
Option #2, Canada:  (514) 824-2855 


