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DISCLAIMER 
 

The information contained in this document is the proprietary information of Telit 
Communications S.p.A. and its affiliates (“TELIT”). The contents are confidential and 
any disclosure to persons other than the officers, employees, agents or subcontractors 
of the owner or licensee of this document, without the prior written consent of Telit, is 
strictly prohibited. 
  
Telit makes every effort to ensure the quality of the information it makes available. 
Notwithstanding the foregoing, Telit does not make any warranty as to the information 
contained herein, and does not accept any liability for any injury, loss or damage of any 
kind incurred by use of or reliance upon the information. 
  
Telit disclaims any and all responsibility for the application of the devices characterized 
in this document, and notes that the application of the device must comply with the 
safety standards of the applicable country, and where applicable, with the relevant 
wiring rules. 
  
Telit reserves the right to make modifications, additions and deletions to this document 
due to typographical errors, inaccurate information, or improvements to programs 
and/or equipment at any time and without notice. Such changes will, nevertheless be 
incorporated into new editions of this application note. 
  
Copyright: Transmittal, reproduction, dissemination and/or editing of this document as 
well as utilization of its contents and communication thereof to others without express 
authorization are prohibited. Offenders will be held liable for payment of damages. All 
rights are reserved.  
 
Copyright © Telit Communications SpA 2010. 
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APPLICABILITY TABLE 

PRODUCT 

 GC864-QUAD 

GC864-PY 

GC864-QUAD-C2 

GC864-PY-C2 

GE863-GPS 

GE863-PY 

GE863-QUAD 

GE863-SIM 

GE863-PRO3 

GE864-PY 

GE864-QUAD 

GE864-QUAD V2 

GE864-DUAL V2 

GE864-QUAD Automotive 

GE864-QUAD Automotive V2 

GE865-QUAD 

GL85-DUAL 
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1. Introduction 

1.1. Scope 

This application note outlines the limitations and boundaries of antennas detection 
and diagnosing, specifically in relation to the automotive environment.  

1.2. Audience 
This document is intended for Telit customers, who are integrators, mainly of automotive 
applications. 

1.3. Contact Information, Support 
For general contact, technical support, to report documentation errors and to order manuals, 
contact Telit’s Technical Support Center (TTSC) at: 
 
TS-EMEA@telit.com 
TS-NORTHAMERICA@telit.com 
TS-LATINAMERICA@telit.com 
TS-APAC@telit.com 
 
Alternatively, use:  
http://www.telit.com/en/products/technical-support-center/contact.php 
For detailed information about where you can buy the Telit modules or for recommendations on 
accessories and components visit:  
http://www.telit.com 
To register for product news and announcements or for product questions contact Telit’s 
Technical Support Center (TTSC). 
Our aim is to make this guide as helpful as possible. Keep us informed of your comments and 
suggestions for improvements. 
Telit appreciates feedback from the users of our information. 
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1.4. Document Organization 
This document contains the following chapters: 

 
Chapter 1: “Introduction”

 

 provides a scope for this document, target audience, contact 
and support information, and text conventions. 

 
Chapter 2: “Antenna Detection” 

 
Chapter 3: “Application Reference Circuitry “ 

 
Chapter 4: “Detection Limits” 

 
Chapter 5: “AT commands interface” 

 
 

 

1.5. Text Conventions 
 

 

Danger – This information MUST be followed or catastrophic equipment failure or bodily 
injury may occur. 

Caution or Warning – Alerts the user to important points about integrating the module, if 
these points are not followed, the module and end user equipment may fail or 
malfunction. 
 
Tip or Information – Provides advice and suggestions that may be useful when 
integrating the module. 
 
All dates are in ISO 8601 format, i.e. YYYY-MM-DD. 
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1.6. Related Documents 
 

• GC864 Hardware User Guide, 1vv0300733 

• GE863 Family Hardware User Guide, 1vv0300783 

• GE864 Hardware User Guide, 1vv0300694 

• GE865 Hardware User Guide, 1vv0300799 

• AT Commands Reference Guide, 80000ST10025a 

 
 
 

1.7. Document History 
RReevviissiioonn  DDaattee  CChhaannggeess  
ISSUE#0 2007-11-12 Initial release 
ISSUE#1 2008-10-14 Extended applicability to GE864-QUAD Automotive 

Revision of document layout 
ISSUE#2 2009-01-16 Extended applicability to GE863-SIM 
ISSUE#3 2009-05-29 Applied the new layout 

Added GE865 in the applicability table 
ISSUE#4 2010-10-04 Added GL865-DUAL to the applicability table 
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2. Antenna Detection 
Being able to detect and diagnose the antenna is a valuable feature for many system 
integrators, and especially so for automotive applications. The ability to detect if the 
antenna is connected to the application is useful, for diagnosing installation or 
production problems as well as any tampering with the system.  
 
Many automotive applications also have the need to detect if the antenna is shorted to 
ground or the battery of the vehicle for fault tracing. This feature relies on using an 
antenna that has a DC terminating resistor with a 10KΩ nominal value and a few simple 
and low cost passive components added to the RF path and connected IO’s of the 
module. The software in the module will perform the actual measurements and report 
the status via AT commands. 
 
This application note also outlines the limitations and boundaries of this feature, 
specifically in relation to the automotive environment. This feature can be implemented 
on any current version of the GE864, GC864 and GE863 provided the software version 
loaded into the product contains the Antenna Detection function as noted in the “AT 
Commands Reference Guide”. 
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3. Application Reference Circuitry 
The following assumes that the application is using a commonly found 10KΩ DC 
terminated antenna. 
The figure below outlines the reference implementation, please keep in mind that 
these components are in the RF path and care must be taken when implementing this 
circuit, and refer to the “Hardware User Guide” of the actual wireless modem used for 
more information on this subject. 

 

R2

10K

L1

C1

R1

R3

Vd

R4

10KOhm TERMINATED ANTENNA TELIT GSM MODULE

GND
GSM_RF_Port

50 Ohm Line

GPIO

Vaux

ADC

 
 
 

 
Where available, the Vaux is a 2.85V regulated power source output from the module. 
ADC is a 0÷2000mV 11-bit Analog to Digital Converter input. 
When GPIO (A) is used as reference instead of VAUX (e.g. GE864-QUAD Automotive), the 
selected GPIO(A) must be chosen among the available ones for the product and must 
be set as Output HIGH with the specific GPIO AT command. 
The GPIO(B) and GPIO(C) must be defined among the available ones for the product and 
set into the specific AT command (see AT#GSMAD parameters  <detGPIO>,   
<repGPIO>). 

 
 

Figure 1, Antenna Diagnostics reference 
schematic  

 
 

Vaux or any GPIO (A) 
  For  GE864-QUAD Automotive must be 

any GPIO 

GPIO (B) 
  

GPIO (C) Report Output 
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This example assumes the use of the “ADC1” input and GPIO13 port of the module for 
this purpose. 

 

Component Value 
Recommended 
package 

R1=R2 15 KΩ  

R3 15 KΩ  

R4 5.6 KΩ  

L1 47 nH  0402 or 0603 
C1 33 pF 50V 0402 or 0603 

 
Table 1, Recommended component values for reference circuit. 

 
The Bias-Tee consisting of L1-C1 carries the RF signal to the RF Port in the application 
and the DC voltage to the ADC measurement input. 
R2 and R4 form a protection for the ADC and GPIO input from a short circuit to a 12/24V 
battery voltage. 
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4. Detection limits  
The detection algorithm checks if the “DC-resistance” of the antenna to ground path is 
compatible with a 10 KΩ resistor within 5% tolerance and a ground offset not more than 
±0.8V. 
 
If this is the case, the antenna is correctly connected and detected. Otherwise, if DC-
resistance is significantly less, the cable or antenna port is shorted; if it is much 
greater, the cable or antenna port is open (i.e. cut or unconnected wire). If the DC 
voltage read is stuck high, it means that the antenna terminal is in contact with a 
voltage source (for example a vehicle battery). 
 
Please note that most automotive systems are specified to work with a ground offset of 
no more than ±0.8V. A ground offset that normally is above ±0.8V may be an indication 
of a severe fault condition in the application wiring or connection with the antenna, e.g. 
high contact resistance, a broken or strained cable shield or a stray current due to a 
ground fault. Under these circumstances, the RF performance of the antenna may also 
be adversely affected. 
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5. AT Command Interface 
AT command that implements the antenna detection algorithm will be included in the 
software with the following definition:  

 
 
#GSMAD - GSM Antenna Detection  
AT#GSMAD= 
<mod>, 
[<urcmode> 
[,<interval> 
[,<detGPIO> 
[,<repGPIO>]]]] 

Set command sets the behaviour of antenna detection algorithm 
 
Parameters: 
<mod> 
  0 - detection algorithm not active 
  1 - detection algorithm active; detection is started every <interval> period, 

using <detGPIO> for detection.  
  2 - triggers the new measurement of the antenna presence, reporting the 

result in the format: 
 

#GSMAD: <presence> 
 
where: 
<presence> 
  0 - antenna connected. 
  1 - antenna connector short circuited to ground. 
  2 - antenna connector short circuited to power. 
  3 - antenna not detected (open). 

 
<urcmode> - URC presentation mode. It has meaning only if <mod> is 1. 
  0 - it disables the presentation of the antenna detection URC  
  1 - it enables the presentation of the antenna detection URC, whenever the 

antenna detection algorithm detects a change in the antenna status; the 
unsolicited message is in the format: 

 
#GSMAS: <presence> 
 
where: 
<presence> is as before  

 
<interval> - duration in seconds of the interval between two consecutive 

antenna detection algorithm runs (default is 120). It has 
meaning only if <mod> is 1. 

..1..3600 - seconds 
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<detGPIO> - defines which GPIO shall be used as input by the Antenna 

Detection algorithm (default 13).. 
  Valid range is “any input pin number” (see “Hardware User Guide”). 
 
<repGPIO> - defines which GPIO shall be used by the Antenna Detection 

algorithm to report antenna condition. Value 0 means that no 
report is made using GPIO (default 0). It has meaning only if 
<mod> is 1. 

  0 - no report is made using GPIO 
  Valid range is “any output pin number” (see “Hardware User Guide”). 
 
Note: the URC presentation mode <urcmode> is related to the current 
multiplexed instance only (see +cmux); last <urcmode> settings are saved 
for every instance as extended profile parameters, thus it is possible to 
restore them either if the multiplexer control channel is released and set 
up, back and forth. 
 
Note: GPIO is set to LOW when antenna is connected. Set to HIGH otherwise  
 
Note: #GSMAD parameters, excluding <urcmode>, are saved in NVM. 

AT#GSMAD=? Test command reports the supported range of values for parameters 
<mod>, <urcmode>, <interval>, <detGPIO> and <repGPIO>. 

AT#GSMAD? Read command returns the current parameter settings for #GSMAD 
command in the format: 
 
#GSMAD: <mod>,<urcmode>,<interval>,<detGPIO>,<repGPIO> 
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