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SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE 

NOTICE  

While reasonable efforts have been made to assure the accuracy of this document, Telit 
assumes no liability resulting from any inaccuracies or omissions in this document, or from 
use of the information obtained herein. The information in this document has been carefully 
checked and is believed to be reliable. However, no responsibility is assumed for 
inaccuracies or omissions. Telit reserves the right to make changes to any products 
described herein and reserves the right to revise this document and to make changes from 
time to time in content hereof with no obligation to notify any person of revisions or changes. 
Telit does not assume any liability arising out of the application or use of any product, 
software, or circuit described herein; neither does it convey license under its patent rights 
or the rights of others. 
It is possible that this publication may contain references to, or information about Telit 
products (machines and programs), programming, or services that are not announced in 
your country. Such references or information must not be construed to mean that Telit 
intends to announce such Telit products, programming, or services in your country. 

COPYRIGHTS 

This instruction manual and the Telit products described in this instruction manual may be, 
include or describe copyrighted Telit material, such as computer programs stored in 
semiconductor memories or other media. Laws in the Italy and other countries preserve for 
Telit and its licensors certain exclusive rights for copyrighted material, including the 
exclusive right to copy, reproduce in any form, distribute and make derivative works of the 
copyrighted material. Accordingly, any copyrighted material of Telit and its licensors 
contained herein or in the Telit products described in this instruction manual may not be 
copied, reproduced, distributed, merged or modified in any manner without the express 
written permission of Telit. Furthermore, the purchase of Telit products shall not be deemed 
to grant either directly or by implication, estoppel, or otherwise, any license under the 
copyrights, patents or patent applications of Telit, as arises by operation of law in the sale 
of a product. 

COMPUTER SOFTWARE COPYRIGHTS 

The Telit and 3rd Party supplied Software (SW) products described in this instruction 
manual may include copyrighted Telit and other 3rd Party supplied computer programs 
stored in semiconductor memories or other media. Laws in the Italy and other countries 
preserve for Telit and other 3rd Party supplied SW certain exclusive rights for copyrighted 
computer programs, including the exclusive right to copy or reproduce in any form the 
copyrighted computer program. Accordingly, any copyrighted Telit or other 3rd Party 
supplied SW computer programs contained in the Telit products described in this instruction 
manual may not be copied (reverse engineered) or reproduced in any manner without the 
express written permission of Telit or the 3rd Party SW supplier. Furthermore, the purchase 
of Telit products shall not be deemed to grant either directly or by implication, estoppel, or 
otherwise, any license under the copyrights, patents or patent applications of Telit or other 
3rd Party supplied SW, except for the normal non-exclusive, royalty free license to use that 
arises by operation of law in the sale of a product.  
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USAGE AND DISCLOSURE RESTRICTIONS 

I. License Agreements 

The software described in this document is the property of Telit and its licensors. It is 
furnished by express license agreement only and may be used only in accordance with the 
terms of such an agreement. 

II. Copyrighted Materials 

Software and documentation are copyrighted materials. Making unauthorized copies is 
prohibited by law. No part of the software or documentation may be reproduced, 
transmitted, transcribed, stored in a retrieval system, or translated into any language or 
computer language, in any form or by any means, without prior written permission of Telit 

III. High Risk Materials 

Components, units, or third-party products used in the product described herein are NOT 
fault-tolerant and are NOT designed, manufactured, or intended for use as on-line control 
equipment in the following hazardous environments requiring fail-safe controls: the 
operation of Nuclear Facilities, Aircraft Navigation or Aircraft Communication Systems, Air 
Traffic Control, Life Support, or Weapons Systems (High Risk Activities"). Telit and its 
supplier(s) specifically disclaim any expressed or implied warranty of fitness for such High 
Risk Activities. 

IV. Trademarks 

TELIT and the Stylized T Logo are registered in Trademark Office. All other product or 
service names are the property of their respective owners.  

V. Third Party Rights 

The software may include Third Party Right software. In this case you agree to comply with 
all terms and conditions imposed on you in respect of such separate software. In addition 
to Third Party Terms, the disclaimer of warranty and limitation of liability provisions in this 
License shall apply to the Third Party Right software. 
TELIT HEREBY DISCLAIMS ANY AND ALL WARRANTIES EXPRESS OR IMPLIED 
FROM ANY THIRD PARTIES REGARDING ANY SEPARATE FILES, ANY THIRD PARTY 
MATERIALS INCLUDED IN THE SOFTWARE, ANY THIRD PARTY MATERIALS FROM 
WHICH THE SOFTWARE IS DERIVED (COLLECTIVELY “OTHER CODE”), AND THE 
USE OF ANY OR ALL THE OTHER CODE IN CONNECTION WITH THE SOFTWARE, 
INCLUDING (WITHOUT LIMITATION) ANY WARRANTIES OF SATISFACTORY 
QUALITY OR FITNESS FOR A PARTICULAR PURPOSE. 
NO THIRD PARTY LICENSORS OF OTHER CODE SHALL HAVE ANY LIABILITY FOR 
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL 
DAMAGES (INCLUDING WITHOUT LIMITATION LOST PROFITS), HOWEVER CAUSED 
AND WHETHER MADE UNDER CONTRACT, TORT OR OTHER LEGAL THEORY, 
ARISING IN ANY WAY OUT OF THE USE OR DISTRIBUTION OF THE OTHER CODE 
OR THE EXERCISE OF ANY RIGHTS GRANTED UNDER EITHER OR BOTH THIS 
LICENSE AND THE LEGAL TERMS APPLICABLE TO ANY SEPARATE FILES, EVEN IF 
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 
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APPLICABILITY TABLE 

PRODUCTS 
  

FN980    - 3G / 4G / 5G Sub-6 cellular module 

  FN980m - 3G / 4G / 5G Sub-6 / 5G mmWave cellular module 
  

  
 



FN980 Family TLB HW Design Guide  

1VV0301651 Rev. 2  Page 5 of 38 2021-02-24 
 

Contents 

NOTICE 2 

COPYRIGHTS ................................................................................................ 2 

COMPUTER SOFTWARE COPYRIGHTS ...................................................... 2 

USAGE AND DISCLOSURE RESTRICTIONS ............................................... 3 

APPLICABILITY TABLE ................................................................................ 4 

CONTENTS .................................................................................................... 5 

1. INTRODUCTION .......................................................................... 7 
 Scope ........................................................................................... 7 
 Audience....................................................................................... 7 
 Contact Information, Support ........................................................ 7 
 Text Conventions .......................................................................... 8 
 Related Documents ...................................................................... 9 

2. GENERAL PRODUCT DESCRIPTION....................................... 10 
 Overview..................................................................................... 10 
 TLB View .................................................................................... 11 
 Jumper Setting Guidelines .......................................................... 12 

2.3.1. Default Jumper Setting of TLB .................................................... 12 
2.3.2. Jumper Description ..................................................................... 13 

 Antenna Ports ............................................................................. 16 
 QTM525 mmWave antenna module assembly for FN980m ........ 17 
 PCIe ........................................................................................... 18 

2.6.1. End Point .................................................................................... 18 
2.6.2. Root Complex ............................................................................. 20 

 Guidance for Evaluation Board ................................................... 22 
2.7.1. Bypass Setting ............................................................................ 23 
2.7.1.1. Jumper Setting for Bypass Mode ................................................ 23 
2.7.2. 6-15V Setting .............................................................................. 24 
2.7.2.1. Guidelines of ECO for 3.3V output .............................................. 24 
2.7.3. SDK Overview ............................................................................ 26 

3. COMPONENT ASSEMBLY DIAGRAM ...................................... 29 

4. SCHEMATICS ............................................................................ 31 



FN980 Family TLB HW Design Guide  

1VV0301651 Rev. 2  Page 6 of 38 2021-02-24 
 

5. CHANGE LIST ........................................................................... 34 

6. SAFETY RECOMMENDATIONS................................................ 35 
 READ CAREFULLY .................................................................... 35 

7. ACRONYMS ............................................................................... 36 

8. DOCUMENT HISTORY .............................................................. 37 
 

  



FN980 Family TLB HW Design Guide  

1VV0301651 Rev. 2  Page 7 of 38 2021-02-24 
 

1. INTRODUCTION 
 Scope 

This scope of this document is to describe the FN980 Family TLB which is part of complete 
FN980 Family Development Kit (Dev-Kit) 
 

 Audience 
This document is intended for Telit customers, especially system integrators, about to 
implement their applications using the Telit module. 
 

 Contact Information, Support 
For general contact, technical support services, technical questions and report 
documentation errors contact Telit Technical Support at: 
 

• TS-EMEA@telit.com 
• TS-AMERICAS@telit.com 
• TS-APAC@telit.com 
• TS-SRD@telit.com 

 
Alternatively, use: 
https://www.telit.com/support-training/ 
 
For detailed information about where you can buy the Telit modules or for recommendations 
on accessories and components visit: 
http://www.telit.com  
 
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. 
 
 
 
 
 

  

mailto:TS-EMEA@telit.com
mailto:TS-AMERICAS@telit.com
mailto:TS-APAC@telit.com
https://www.telit.com/support-training/
http://www.telit.com/
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 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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 Related Documents 
• FN980 FAMILY HW User Guide, 1VV0301603 
• FN980 Family Pinout, 80624ST10993A 
• Telit EVB (Evaluation Board) User Guide, 1VV0301249 
• FN980 Family AT Commands Reference Guide, 80624ST10996A 
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2. GENERAL PRODUCT DESCRIPTION 

 Overview 
The Translation Board (TLB) is custom designed to interface the Telit module variant 
FN980m with the Telit Generic Evaluation Board (EVB) thus forming the complete 
Development Kit of FN980 Family. 
The TLB provides the mapping of Telit module signals and functions into the generic EVB 
signals and functions. 
The FN980 Family TLB design includes the following items: 

• FN980 Family module 

• RF SMA connectors  

• Board to Board connectors for interfacing to EVB main board  

• Module specific circuitry which is not part of the generic circuitry of the EVB 

 
The TLB also makes provision to assemble a custom designed module socket instead of 
assembling the module.   
 
Power supply and control interface for the RF module is provided from the EVB via the 
B2B connectors. 
To monitor the temperature, a thermistor is placed on the top GND plane, close to the 
module which should be representative for the module’s backside temperature. 
The bottom plane solder-mask is cutout below the RF module in order to optimally 
mount/attach a heatsink aiming to cool the module via the many heat conducting GND 
via’s. 
The board is designed to accommodate new modules according FN980 Family M.2 (50 x 
30.00 x 3.40mm, +/- 0.15 mm tolerance and 75 pins) updated pin mapping. 
 
Latest PCB reference numbers: 

TLB CS2064F 

SUB PCB CS2093 

EVB CS1984C or CS1742E 

Module FN980 Family 
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 TLB View 
The below pictures show the TLB top and bottom view. 

  
FN980 (L) / FN980m (R) TLB Top View 

 

  
FN980 (L) / FN980m (R) TLB Bottom View 
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 Jumper Setting Guidelines 
 

2.3.1. Default Jumper Setting of TLB 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Jumper Jumper Type Set Position Description 

PL214 2.54 mm 1-2 Auto Power ON 

PL301 2.54 mm 1-2 3.3V PCIe/USB 

PL302 2.54 mm 1-2 3.3V PCIe/USB 

PL216 2.54 mm 1-2 Enable Audio Function 



FN980 Family TLB HW Design Guide  

1VV0301651 Rev. 2  Page 13 of 38 2021-02-24 
 

2.3.2. Jumper Description 

 
(1) When using TGPIO_05 as I2S_CLK (Default) 

 
The I2S function can be evaluated using the audio codec implemented in EVB. 
Check out the AT#DVI section of the FN980 Family AT Commands Reference 
Guide. 
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(2) When using TGPIO_05 as USB/PCIe Switch Feature 

 
FN980 family support USB/PCIe switch feature which is switching between USB 
and PCIe for Network Interface. 
Check out the AT#USBPCISWITCH section of the FN980 Family AT Commands 
Reference Guide. 

(3) SIM select 
PL215 is not currently used. Leave it floating. 

(4) 3.3V PCIe/USB (Default) 

 
By connecting PL301/PL302, 
- 3.3V power is supplied to the USB switch block, so USB 3.1 gen2 can be 
supported by using Type C connector. 
- When FN980 family operates as PCIe EP, it can be supplied VBATT from host 
through SO301. 

(5) W_DISABLE_N 
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Connecting a jumper to PL201 triggers the W_DISABLE_N function. (Power 
Saving Mode) 
Check out the AT#PSMWDISACFG section of the FN980 Family AT Commands 
Reference Guide. 

(6) Auto Power ON (Default) 

 
If PL214 1-2 is connected by jumper, then FN980 will be automatically powered on 
when the VBATT is supplied. 
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 Antenna Ports 

 
 

  
Information – For more detail information of Antenna ports, please 
refer to FN980 Family HW User Guide, 1VV0301603, Chapter 7.1 
Antenna Interface. 
 

 

  
Caution – Be careful cables and RF connectors assembly not to 
damage when Antenna cables for LTE/FR1/FR2/GNSS are connected. 
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 QTM525 mmWave antenna module assembly for FN980m 
 

 
 

  
Information – For more detail information of 2in1 IF cables connecting, 
please refer to below FN980m IF connector table, and connect 2in1 IF 
cable carefully Black one to IF-H and White one to IF-V. Users who 
want to customize 2in1 IF cable, please refer to 1VV0301603 FN980 
Family HW User Guide, Chapter 7.3.2 Cable for mmWave IF. 
 

 

 

FN980m
IF connector

IF1 IF2 IF3 IF4

Pin No. QTM525#0 QTM525#2 QTM525#3 QTM525#1

1 IFV4 IFV3 IFV2 IFV1

3 IFH1 IFH2 IFH3 IFH4

mmWave
Control pin No.

PON_0
(M.2 pin40)

PON_2
(M.2 pin44)

PON_3
(M.2 pin46)

PON_1
(M.2 pin42)

IF Cable 150mm 80mm 40mm 60mm
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FN980m IF connector and Control pin connection 

           
QTM525 SUB PCB Top (L) / Bottom (R) View 

 

  
Information – For more detail information of QTM525 SUB PCB 
assembly, bottom side of SUB PCB MUST be inside. 
 

 
 

 PCIe 

2.6.1. End Point 
First, enter the following command AT#USBPCISWITCH=1,5  
Then USB/PCIe switch feature is enable and will be triggered by TGPIO05. 
Please refer to AT#USBPCISWITCH section of the FN980 Family AT Commands 
Reference Guide for more details. 
And set the jumper as shown below. 

 
Now FN980 family will operated as PCIe EP by connecting it to the host using an 
extension cable. 
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If you want to use USB as a network interface again, just disable the USB/PCIe function, 
or move the jumper as shown below and reboot the module.

 
For technical supports and questions about PCIe interface, contact Telit Technical 
Support at: 
 
• TS-EMEA@telit.com 
• TS-AMERICAS@telit.com 
• TS-APAC@telit.com 
• TS-SRD@telit.com 

mailto:TS-EMEA@telit.com
mailto:TS-AMERICAS@telit.com
mailto:TS-APAC@telit.com
mailto:TS-SRD@telit.com
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2.6.2. Root Complex 
Since FN980 is made according to the m.2 card standard, it basically operates as EP.  
If you want to run FN980 as RC using PCIe 64pin connector, you need to move 4 optional 
resistors referring to the figure below. 

 

 
Otherwise there are FT980 series routers equipped with the FN980 family. 
It supports functions such as PCIe to Ethernet, USB 3.1 gen 2, and mmWave. 
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For technical supports and questions about PCIe interface, contact Telit Technical 
Support at: 
 
• TS-EMEA@telit.com 
• TS-AMERICAS@telit.com 
• TS-APAC@telit.com 
• TS-SRD@telit.com 

 

mailto:TS-EMEA@telit.com
mailto:TS-AMERICAS@telit.com
mailto:TS-APAC@telit.com
mailto:TS-SRD@telit.com
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 Guidance for Evaluation Board 
The EVB can be configured for different power supply sources depending on the required 
use case. 
 

  
Information – For more detail information of power supply source 
selection, please refer to 1VV0301249 Telit Evaluation Board (EVB) 
HW User Guide, Chapter 3.1 Supply Source Selection. 
 

 
 

 
<Default Jumper Setting> 
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2.7.1. Bypass Setting 
 

Power Supply Requirement 

Voltage / Max.Current 3.3 V ± 5 % / 3 A 

 

 
 

  
Information – Need to set to over 6A in case of NR FR1 Power Class 
2. 
 

 
2.7.1.1. Jumper Setting for Bypass Mode 
PL106/2-3 
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2.7.2. 6-15V Setting 
The EVB main power connector is PL101/SO101 with an input range of 6-15V. 
It can be using via power supply or power adaptor. 
 
2.7.2.1. Guidelines of ECO for 3.3V output 

• Step 1 
In case of using a supply 6-15V or 12V adaptor, please change the header as 
shown below figure. (PL106/1-2; Red Box) 
 
PL101: Power Supply Connector 
Power source by power supply: 6-15V 

 
SO101: 12V adaptor connector 
Power source by an adaptor 
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• Step 2 
Power source by SMPS down convertor (set-point 3.9V, Default setting) fed from 
PL101/SO101 
In order to change 3.3 V output for FN980 family module, MUST change R107 
resistor which is general 0402 1.69 K ohm resistor. 
 

  
Information – We highly recommend general 1.69 K ohm Tol. 1% 
1/16W 0402 inch resistor for stable 3.3V output. 
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<Bottom View of PCB, CS1742E> 
 

2.7.3. SDK Overview 
 

 
 

  
Warning – FN980 Family features high throughput and high speed 
peripherals. 
For such a reason, users who want to use USB interface MUST use 
USB C type connector which is in TLB. 
The USB connector which is in TELIT EVB is not supported on FN980 
Family. 
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SIM Card You can use the SIM 1 Socket on the top interface board. 

Power ON To Power-ON the Telit module, connect an AC adaptor or 
power supply (3.3 V). 

Power OFF To Power-OFF the Telit module, unplug an adaptor or turn-off 
the power supply. 

Modem Reset To reset the Telit module, press the reset button for more than 
1 second. 

RF Antenna For RF antenna, connect antennas to the 4 antenna ports 
ANT0, ANT1, ANT2 and ANT3.   

GNSS Antenna For GNSS antenna, you can use ANT4. 
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*USB Type-C FN980 Family supports USB 3.1 GEN2 interface. 
USB connector of Telit Evaluation Board does not support 10 
Gbit/s.  
Must use USB Type-C connector which is located in TLB of 
FN980 Family. 

AT Commands / 
DATA Port 

Connect the USB Type-C cable to a Windows PC or Linux PC 
only after you install necessary drivers.  Refer to software user 
guide for details. 
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3. COMPONENT ASSEMBLY DIAGRAM 
Layout 
 

 

 
Component Diagram Top View 
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Component Diagram Bottom View 

 

 
SUB PCB Component Diagram Top View 
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4. SCHEMATICS 
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Information – For a higher resolution picture of schematic, please 
contact Telit technical support as below. 

 TS-EMEA@telit.com 
 TS-AMERICAS@telit.com 
 TS-APAC@telit.com 
 TS-SRD@telit.com 

 

 

mailto:TS-EMEA@telit.com
mailto:TS-AMERICAS@telit.com
mailto:TS-APAC@telit.com
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5. CHANGE LIST 
This section will explain the changes from the previous TLB. 
There are some differences that are described in below table. 

PCB Code Change List 

CS2064 Prototype. 

CS2064A Used with the FN980 alpha module.(CS2067) 
Module size is 30 * 52 mm 

USB Type C block and PCIe 64 connector are added. 

CS2064B Used with the FN980 alpha’/alpha’’ module.(CS2067A/CS2067B) 
Module size is 30 * 50 mm which is same as latest sample. 

CS2064D Used with the FN980 alpha2 module or later (CS2067C – CS2067J) 
M.2 Pin-out is changed for supporting mmWave control. (Same as latest 

sample.) 
mmWave connector is added. 

CS2064E Used with the FN980 alpha2 module or later (CS2067C – CS2067J) 
Micro SIM connector is added on bottom side. But it is not used 

anymore. 

CS2064F Used with the FN980 alpha2 module or later (CS2067C – CS2067J) 
Jumpers for USB/PCIe switch and SIM select are added. 

PCIe option resistors are set as default EP.  
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6. SAFETY RECOMMENDATIONS 
 READ CAREFULLY 

 

Be sure the use of this product is allowed in the country and in the environment required. 
The use of this product may be dangerous and has to be avoided in the following areas: 

• Where it can interfere with other electronic devices in environments such as 
hospitals, airports, aircrafts, etc. 

• Where there is risk of explosion such as gasoline stations, oil refineries, etc. It is the 
responsibility of the user to enforce the country regulation and the specific 
environment regulation. 

Do not disassemble the product; any mark of tampering will compromise the warranty 
validity. We recommend following the instructions of the hardware user guides for correct 
wiring of the product. The product has to be supplied with a stabilized voltage source and 
the wiring has to be conformed to the security and fire prevention regulations. The product 
has to be handled with care, avoiding any contact with the pins because electrostatic 
discharges may damage the product itself. Same cautions have to be taken for the SIM, 
checking carefully the instruction for its use. Do not insert or remove the SIM when the 
product is in power saving mode. 

The system integrator is responsible for the functioning of the final product; therefore, care 
has to be taken to the external components of the module, as well as any project or 
installation issue, because the risk of disturbing the GSM network or external devices or 
having impact on the security. Should there be any doubt, please refer to the technical 
documentation and the regulations in force. Every module has to be equipped with a proper 
antenna with specific characteristics. The antenna has to be installed with care in order to 
avoid any interference with other electronic devices and has to guarantee a minimum 
distance from the body (20 cm). In case this requirement cannot be satisfied, the system 
integrator has to assess the final product against the SAR regulation. 

The European Community provides some Directives for the electronic equipment 
introduced on the market. All of the relevant information is available on the European 
Community website: 

http://ec.europa.eu/enterprise/sectors/rtte/documents/  

The text of the Directive 99/05 regarding telecommunication equipment is available, 

while the applicable Directives (Low Voltage and EMC) are available at: 

http://ec.europa.eu/enterprise/sectors/electrical/ 

   

http://ec.europa.eu/enterprise/sectors/rtte/documents/
http://ec.europa.eu/enterprise/sectors/electrical/
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7. ACRONYMS 
 

 

EVB Evaluation Board 

TLB Translation Board 

IFBD Interface Board 

USB Universal serial bus 

SIM Subscriber Identification Module 

TIM Thermal Interface Material 

PCB Printed Circuit Board 

ECO Engineering Change Order 

SDK Software Development Kit 
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8. DOCUMENT HISTORY 
 

Revision Date Changes 

0 2020-02-28 First draft 

1 2020-08-13 Name changed to FN980 Family 
Modified typos 

2 2021-02-24 Newest FN980 Family TLB (CS2064F) updated 
Section 2.3 – Added Jumper Setting Guidelines 
Section 2.6 – Added PCIe section 
Section 5 – Added Change List section 
Section 7 – Updated Acronyms table 
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