
Service Product Definition

CSA.71

   Part No: CSA.71

 
 

Product Name: RF Interference Mitigation for Audio

Deliverables: Report. Modified copy of hardware if 

possible. 

Duration: 1 week

Items: 

a) Detailed analysis of implemented hardware and all 

design files

b) Report with recommended changes for long-term 

design fixes

c) Addition of RF shielding material on prototypes to 

attempt short term fix

Taoglas can evaluate and solve issues that relate to the 
antenna and RF performance, receiver interference, audio 
interference and spurious transmitter emissions that cause 
performance and certification issues. All wireless, and par-
ticularly cellular devices, face common performance and certi-
fication challenges, regardless of the types of radios being 
used. GSM audio & voice devices, in particular, are prone to 
self-interference causing audible “TDMA noise”.  This service 
offering is focused on addressing this interference in order to 
meet customer or certification expectations.

TDMA noise is a common problem experienced 
by GSM audio and voice devices.  The cause 
may not be obvious: the transmitted RF 
signal (from the mobile to the basesta-
tion) turns on only for short “slots” of 
time.  These “slots” reoccur at a rate of 
approximately 216 per second, or 216Hz.  
This RF signal is picked up by the audio 
circuitry, adding this to the sound the user 
hears.  Because the rate (216Hz) is within 
the audible frequency range, filtering is often not 
an option.  Therefore, other methods are required to 
mitigate the issue.  To compound the issue, some certification 
bodies require test verification that the problem is not present.  

After you’ve experienced this certification failure, or find the 
problem is beyond your customer’s expectations, Taoglas en-
gineering can evaluate your device, the testing that has been 
done, and any additional testing that needs to be completed.  
Our engineers will then proceed with evaluating the device 
and reviewing the design files.  

In evaluating the design files, our engineers will review all 
relevant schematics, PCB layout files, and mechanical design 
files to first understand the design intent and then analyze 
the pertinent portions of the design.  This analysis guides the 
mitigation effort.  

Taoglas engineering will then use samples of the device to 
reproduce the failure in our controlled lab environment.  Once 
the issue has been reproduced, we will use the previous 
analysis to devise experiments to determine the underlying 
failure mode. Once this failure mode is understood, the next 
experiments will attempt to mitigate that failure mode on the 
device samples (to the extent that it is possible to do so).  
Some failure modes are closely tied to the PCB layout and, as 
such, it may not be possible to prove out a mitigation on the 

existing device samples. If a mitigation or short-term fix is 
found and functional device samples exist, these will 

be provided back to the customer for further verifi-
cation and testing.

Following all of these efforts, a report is com-
piled which details the analysis completed 
and provide recommendations for design 
changes, both long- and short-term if ap-
propriate.

 

Deliverables
The output from this effort will be presented in a written report 
which details the specific mitigations to be applied to each 
circuit in the system. To the extent it is possible to modify the 
existing device to demonstrate the effectiveness of the mitiga-
tions, a copy of the physical device will be provided. 
There will be an appendix with any comments from the post 
implementation review.

What is the problem or concern we are addressing?
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What can Taoglas offer you?
The Taoglas advantage

1. Materials
We are not committed to one material 
technology. We use a wide variety of  
materials and are constantly researching 
the latest developments. We ship 
antennas made from high grade 
Ceramics, FR4, Metal, Fiberglass, 
PTFE, Mylar and flexible PCB.

2. Surface Mount Technology
Taoglas are the worldwide leaders of high 
performance surface mounted antenna 
solutions for M2M with unique 
(patent pending) products for cellular, 
GPS, WiFi and other ISM band antennas. 
These products are delivered on tape and 
reel and connect to our customers devices 
during the standard reflow process.

We are the first in the market to provide 
automotive approved SMT GPS patch 
antenna products and also unique 

multi-band cellular antennas that achieve 
high efficiency and performance off the 
shelf in a small footprint. 

3. Antenna Design Techniques
We select the antenna design that is right 
for the individual project, application or 
market; PIFA antennas, Monopoles, 
Dipoles, Loop Antennas etc. 

We are not limited by design methodology, 
we use software and practical tried and 
tested procedures to deliver the most
effective and efficient antenna.

This means we are also not limited by 
antenna frequency we have the ability to 
deliver all antennas for the project.

For the device itself you may need to have 
multiple antenna types GPS,multi band 
cellular,diversity, WiFi, Bluetooth, RFID etc. 

It is best to have one antenna company 
provide all the antennas because it cuts 
development time by half while also 
availing of bulk buying discounts. 
We can design and deliver an antenna at 
any frequency and we have a huge amount 
of experience in being challenged to 
design with small spaces and high 
target specifications. This means we can 
provide full antenna network solutions  
- base station antennas, external/remote/
mobile and embedded antennas. 
 
4. M2M Focused
Taoglas employees have built up years 
of practical international experience in 
different markets, and have worked on 
thousands of custom M2M devices. 

Simply put, we know what designs work 
and what do not. We also stay close to 
M2M module developments and 

TRP (Total Radiated Power)
with Sample Custom Device for TG.09

CDMA (Loop Back Service)

Band (MHz) Position Channel Frequency (MHz) TRP (dBm)

CDMA800 L 1013 824.70 21.72

M 384 826.52 22.21

H 777 848.31 22.23

Band (MHz) Position Channel Frequency (MHz) TRP (dBm)

CDMA1900 L 25 1851.25 20.35

M 600 1880.00 20.57

H 1175 1908.75 20.51

TIS (Total Isotropic Sensitivity) 
with Sample Custom Device for TG.09

CDMA (Loop Back Service)

Band (MHz) Position Channel Frequency (MHz) TIS (dBm)

CDMA800 L 1013 869.70 -100.73

M 384 881.52 -101.94

H 777 893.31 -101.66

Band (MHz) Position Channel Frequency (MHz) TIS (dBm)

CDMA1900 L 25 1931.25 -105.61

M 600 1960.00 -106.36

H 1175 1988.75 -106.71
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The Process - Part 1

This service consists of the following: 

• Analysis of the testing done to date and 
recommendations of additional testing as needed 
to determine exactly what aspect of performance 
or certification is insufficient.

• Reproduction of the failure mode in our controlled 
lab environment.

• Experimentation on the existing physical hardware 
to determine the failure mode and the root cause of 
the failure mode.

 
• Analysis of mechanical design, schematics, PCB 

layout and bill of materials for each board in the 
product, component by component, connection 
by connection to create a series of experiments to 
mitigate the root cause of the failure mode.

• Experimentation on the existing hardware of spe-
cific mitigation measures selected to address the 
root cause of the failure mode.

• A specific list of the mitigations to be applied to the 
device to address the failure mode

• Iteration through these test steps as PCB changes 
are made to ensure the issues are resolved.

than 1 hour attempting to achieve this connection before 
contacting the customer. If the customer directs Taoglas 
to “keep trying”, any time spent beyond this initial hour 
or any customer directed/guided interactive effort will be 
billed at $500 USD per hour. If we cannot get the device 
to connect, we will send the device back to the customer 
for proper configuration.

 

The Process - Part 2
The output of the mitigation experiments will be a list of 
changes to your design that will mitigate the failure modes 
observed in testing. Your engineering team will implement 
the changes in a new set of design files. All the changes 
are equally important and need to be executed. Most 
failing products have several factors causing the same 
failure mode and they all have to be addressed without 
compromise or the risk of failure remains. 
Taoglas will review the changes to the design files. 
Output from this review will be appended to the initial 
design report and distributed to you and your engineer-
ing team. Output from this review will be appended to 
the initial design report and distributed to you and your 
engineering team. This is included as part of this service.
In the event it is not possible to apply physical mitigations 
to the existing hardware to prove all failure modes have 
been addressed, changes will be required to the design 
to apply additional mitigations as part of a full design revi-
sion including schematic, PCB & BOM changes.
In the event the provided changes are insufficient to ad-
dress all failure modes, the process is repeated until all 
failure modes are addressed.

   Taoglas Contact Details

 
 

Taoglas USA, Inc.
8375 Camino Santa Fe, Suite A, San Diego,  
CA 92121, USA
Phone: +1 858 450 0888     Fax: +1 858 550 0157  
Email: nasales@taoglas.com     Web: www.taoglas.com

What does Taoglas need?

In all cases Taoglas will require the following: 

   In all cases Taoglas will require the following: 
• PDF format copies of your schematics for each board in the 

design. The best format is native Altium files. 

• Design files for all PCBs in the design. The best format is 
native Altium files or Gerber files. Please include a document 
defining the PCB stackup, layer thicknesses, materials and 
finishes for the PCB.

• A spreadsheet of the bill of material for each PCB in the 
design. 

• An eDrawing files for the mechanical assembly. The ability 
for Taoglas to hide parts, do cross sections and make meas-
urements etc., an eDrawing is essential. 

• In the situation where a product that has already had 
prototypes built, then testing on those prototypes is done 
to identify the baseline. If testing has been already been 
performed (e.g. prescans) Taoglas requires all the test data 
gathered including summary reports, raw data and pictures 
of the test setup.

• Four (4) fully functional copies of the existing device hard-
ware. These devices may be consumed in the process.

• One complete set of any support devices such as spare bat-
tery packs, battery charger, programing interfaces or cables. 

• Terminal access to the cell modem’s AT command interface 
is required. Instructions on how to connect the device, power 
on the device, and connect to the AT command interface 
must be provided. If the battery will need to be charged or 
replaced, include instructions on how to do so.

 
• The device must be configured so that the radio is automati-

cally enabled when power is applied.

• Taoglas cannot make adjustments to device software in 
any way. The device must be able to connect to a standard 
callbox, such as a CMW500, and remain connected for at 
least 1 hour without interruption. Taoglas will spend no more 


