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ABBREVIATIONS 

 
CRC - Cyclic Redundancy Check 
DevKitGUI – the Windows GUI supplied with the Symphony Development Kit 
FCC – Federal Communication Commission 
GUI – Graphical User Interface 
GPIO – General Purpose Input/Output 
LSB – Least Significant Byte 
LoRaTM – A novel radio frequency modulation format that can be generated using Semtech 
Corporation’s LoRa chipsets 
MAC – Media Access Control 
MSB – Most significant byte 
NACK – Not Acknowledged  
RF – Radio frequency 
RSSI – Received Signal Strength Indicator 
SNR – Signal to noise ratio 
QoS – Quality of Service 
UART – Universal Asynchronous Receive/Transmit 
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CHANGE LOG 

 

Date Revision Changed By Description 

05/06/2015 0.1 A. Sapio 
Added wakeup preamble to 
command packets 

05/06/2015 0.2 R. Sawyer Corrected reset pin number 
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INTRODUCTION 

We are delighted that you have selected Link Labs’ LL-RLP-20 module. This User Guide 
pertains to the use and operation of Link Labs’ LL-RLP-20 modules. For different modules, 
please consult the appropriate User Guide. We have prepared this User Guide to facilitate the 
common use and operation of these modules.  

MODES OF OPERATION 

The Link Labs RF Transceiver Module can operate in one of two modes: “No MAC” or 
“Symphony” mode. Selection of No MAC mode or Symphony mode essentially amounts to 
disabling or enabling, respectively, the Link Labs Symphony networking stack. The two modes 
are described below. 

NO MAC MODE 

No MAC mode disables Link Labs’ proprietary media access control (MAC) firmware from 
automatically controlling network communications.  In No MAC mode, the user directly controls 
the module’s low-level radio parameters to send and receive packets. 

SYMPHONY MODE 

Symphony mode enables the module to communicate with the Symphony Link and Symphony 
Net family of gateways using Link Labs’ Symphony protocol. In this mode, the MAC layer 
controls the transceiver’s low-level radio parameters. The MAC firmware automatically manages 
synchronization and communication between the LL-RLP-20 module and available Symphony 
gateways. 

In the following, messages sent from the module to a gateway are referred to as “uplink 
messages”, and those sent from a gateway to the module are referred to as “downlink 
messages”. Depending on the section, “packets” and “payloads” can refer to communication 
between host controllers and modules or gateways and modules. 

Symphony uplink 

There are two types of uplink transactions acknowledged and unacknowledged. While the 
acknowledgement option comes with the benefit of message receipt confirmation 
(acknowledgement), it also comes with the cost of additional energy consumption to open a 
receive window after each packet is transmitted. If uplink acknowledgement is engaged, when a 
module sends a message and acknowledgement is requested but not received, the MAC 
controls the module to retransmit the message to the gateway. This is repeated until the module 
receives acknowledgement.  

Symphony downlink 

There are three possible downlink modes: 

• Downlink Off – Uplink only mode of operation. 

• Mailbox – After each acknowledged uplink message, the gateway will send any pending 
downlink messages to the end-node. 

http://www.link-labs.com/
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• Always On – The module will listen to every frame including broadcast messages.  This 
mode is best suited for applications that are not battery powered. 

Symphony module boot process 

In Symphony mode, the module boots every time the MCU is reset (see Figure 1 below). The 
host controller must wait for one of two host-interface interrupts before interacting with the 
module. These interrupts are: “Gateway Connection Established” or “Gateway Connection 
Lost”. One of these interrupts is guaranteed to occur no later than 60 seconds after reset. If the 
host interface attempts to interact with the gateway before one of these two interrupts occurs, 
the attempt is rejected with the proper “not acknowledged” (NACK) code. 
 
 

 

 

 

 

 

 

 

 

 

 Figure 1: The Module Boot Process 
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HOST INTERFACE 

An external host controller communicates with the module using a point-to-point Universal 
Asynchronous Receive/Transmit (UART) connection.  This connection is referred to as the 
“Host Interface.” Figure 2 shows a simplified block diagram, which describes the connection. 
 

 

The UART connection is a Master/Slave protocol where the external host is designated “master” 
and the LL-RLP-20 is always “slave”. The protocol allows both the master and slave to initiate 
data exchange, although the initiation mechanism is different for each. 

MESSAGE FLOW 

The host interface defines two message types that are exchanged between the host controller 
and the module: Command Packets and Response Packets. The master sends Command 
Packets and the slave sends Response Packets. 

Initiation by the master 

The host controller acts as the protocol master and sends one (and only one) UART Command 
Packet at a time. The master must wait for a Response Packet from the slave before sending 
another Command Packet. The slave responds immediately to one Command Packet with one 
Response Packet. 

Initiation by the slave 

The slave cannot initiate a UART transaction. Any unsolicited data-flow from slave to master 
occurs in the form of a polled interrupt request. The slave initiates a polled interrupt request by 
asserting the Host Interrupt General Purpose Input/Output (GPIO) line. From this point, the 
master uses appropriate UART Command Packets to query the reason for the interrupt, through 
a data field called the “Host Interface Interrupt Flags.” Based on which flags are set, the master 
proceeds on a flag-specific basis, possibly issuing further commands to continue the data 
exchange. 

The Host Interrupt GPIO is asserted when an interrupt flag is set. It is de-asserted after the 
master clears all the interrupt flags. Additionally, the slave contains an interrupt mask field, 
which allows the master to decide which interrupts triggered the interrupt line to be asserted. 

Figure 2: The Host Interface connection 

http://www.link-labs.com/
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UART configuration 

By default, the UART configuration is: 

• Baud Rate – 115200 bps 

• Data – 8 bit 

• Parity – None 

• Stop Bits – 1 Bit 

• Flow Control – None 

MESSAGE FORMAT 

Tables 1 and 2, below, describe the format of Command and Response Packets: 

Table 1: The Format of a Command Packet 

 

Byte Number Description Comments 

0 Wakeup Preamble 0 Always equal to 0xFF 

1 Wakeup Preamble 1 Always equal to 0xFF 

2 Wakeup Preamble 2 Always equal to 0xFF 

3 Wakeup Preamble 3 Always equal to 0xFF 

4 Start of Frame Always equal to 0xC4 

5 Command Byte 
Specifies which master command 
is contained in this message.  

6 Message number 
An 8-bit number incremented by 
the master device. Expected to 
rollover: 253, 254, 255, 0, 1, 2, … 

7 Payload Length (MSB) 

Most significant byte (MSB) of the 
payload length. Note that the 
maximum payload length is 256 
bytes. 

8 Payload Length (LSB) 
Least significant byte (LSB) of the 
payload length. 

 Payload Byte 0  

 Payload Byte 1  

 Payload Byte 2  

Payload Length + 9 Checksum Byte (MSB) 
The MSB of a 16-bit CRC. See 
the “Checksum” section for 
details. 

Payload Length + 10 Checksum Byte (LSB) The LSB of a 16-bit CRC. 

 

Table 2: The Format of a Response Packet 
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 LL-RLP-20 USER GUIDE 
 

www.link-labs.com 5  

Byte Number Description Comments 

0 Start of Frame Always equal to 0xC4 

1 Command Byte 
Specifies which master command 
is being replied to.  

2 Message number 
Specifies the message number 
that is being replied to.  

3 ACK Byte 

00 = ACK: Command 
Acknowledged 
01 = NACK: Command not 
supported 
02 = NACK: Incorrect Checksum  
03 = NACK: Payload length out of 
range 
04 = NACK: Payload value out of 
range 
05: …  

4 Payload Length (MSB) 
MSB of the total number of bytes 
in the payload. 

5 Payload Length (LSB) 
LSB of the total number of bytes 
in the payload 

 Payload Byte 0  

 Payload Byte 1  

 Payload Byte 2  

… …  

Payload Length + 6 Checksum Byte (MSB) 
The MSB of a 16-bit CRC. See 
the “Checksum” section for 
details. 

Payload Length + 7 Checksum Byte (LSB) The LSB of a 16-bit CRC. 

CHECKSUM 

As detailed in Tables 1 and 2, Command and Response packets include two checksum bytes 
for a cyclic redundancy check (CRC). The module’s firmware calculates the CRC on all bytes 
from the Start of Frame to the final Payload Byte, inclusive, using CRC-16-CCITT with initializer 
0. The result of the CRC is then compared to the checksum bytes to verify message integrity. If 
the CRC fails, the module will respond with the appropriate NACK response. 
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The following function calculates the CRC: 
 
/** 
 * @brief 
 *   compute_checksum 
 * 
 * @param[in] buf 
 *   byte array to compute checksum on 
 * 
 * @param[in] len 
 *   size of the byte array in bytes 
 * 
 * @return 
 *   The 16-bit checksum 
 */ 
static uint16_t compute_checksum(uint8_t* buf, uint16_t len) 
{ 
    uint16_t i; 
    uint16_t crc = 0; 
 
    for(i = 0; i < len; i++) 
    { 
        crc  = (crc >> 8) | (crc << 8); 
        crc ^= buf[i]; 
        crc ^= (crc & 0xff) >> 4; 
        crc ^= crc << 12; 
        crc ^= (crc & 0xff) << 5; 
    } 
 
    return crc; 
} 
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HOST INTERFACE COMMAND SUMMARY 

The following describes the commands and associated responses supported by the Host 
Interface. Proper flow and formatting of commands and responses is described in the preceding 
sections. 

Reset 

Description: Force hard reset of the module. 

The hardware reset is controlled via pin 7. To apply an external reset source to this pin, it is 
required to only drive this pin low during reset, and let the internal pull-up ensure that reset is 
released. 

Firmware Version 

Description: Query the firmware version loaded on the module. 

Command Byte:  0x00 (0) 

Command Payload: None 

Response Payload: 

Payload Length 4 bytes 

Payload Byte 0 Major version 

Payload Byte 1 Minor version 

Payload Byte 2 Tag most significant byte 

Payload Byte 3 Tag least significant byte 

Host Interface Version 

Description: Query the host interface version. 

Command Byte:  0x01 (1) 

Command Payload: None 

Response Payload: 

Payload Length 4 bytes 

Payload Byte 0 Major version 

Payload Byte 1 Minor version 

Payload Byte 2 Tag most significant byte 

Payload Byte 3 Tag least significant byte 

http://www.link-labs.com/
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Software Reset 

Description: Force software reset of the module. 

Command Byte:  0x3C (60) 

Command Payload: None 

Response Payload: None 

Boot Loader Mode 

Description: Reset module and enter boot loader mode on boot up. 

Command Byte:  0x3D (61) 

Command Payload: None 

Response Payload: None 

Module ID 

Description: Query the module’s globally unique identification number. 

Command Byte:  0x32 (50) 

Command Payload: None 

Response Payload:  

Payload Length 8 bytes 

Payload Byte 0 MSB of 64-bit unique identifier 

… … 

Payload Byte 7 LSB of 64-bit unique identifier 

MAC Mode Get 

Description: Query the module’s MAC mode. 

Command Byte:  0x47 (71) 

Command Payload: None 

Response Payload: 

Payload Length 1 bytes 

Payload Byte 0 MAC mode [0 – No MAC, 3 – Symphony] 

http://www.link-labs.com/
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MAC Mode Set 

Description: Set the module’s MAC mode.  

Command Byte:  0x46 (70) 

Command Payload:   

Payload Length 1 bytes 

Payload Byte 0 MAC mode [0 – No MAC, 3 – Symphony] 

Response Payload: None 

Interrupt Flags 

Description: Query which interrupt flags are set. 

Command Byte:  0x0F (15) 

Command Payload: 

Payload Length 4 bytes 

Payload Byte 0 Flags_to_clear (Bits 31:24) 

Payload Byte 1 Flags_to_clear (Bits 23:16) 

Payload Byte 2 Flags_to_clear (Bits 15:8) 

Payload Byte 3 Flags_to_clear (Bits 7:0) 

Response Payload: 

Payload Length 4 bytes 

Payload Byte 0 Flags_to_clear (Bits 31:24) 

Payload Byte 1 Flags_to_clear (Bits 23:16) 

Payload Byte 2 Flags_to_clear (Bits 15:8) 

Payload Byte 3 Flags_to_clear (Bits 7:0) 

Comments: 

This function allows the host processor to check whether an event has occurred in the module 
that has latched a bit in the "IRQ Flags" vector. 

“Flags_to_clear” is a 32-bit vector containing flags that should be cleared if they are set. This 
can be 0 if the host processor just wants to read without clearing. If a bit is set, this function 
performs a clear-on-read of the irq_flags bits passed in. 

“Flags” is a 32-bit vector containing the value of the irq_flags in the module. Note that if the 
“Flags_to_clear” argument is non-zero, then “Flags” is the value of the flags before the clear 
operation. 

Interrupt Bits: 
0x00000001 – Watchdog Reset Occurred 
0x00000002 – Reset for reasons other than Watchdog 
0x00000010 – Tx Done 

http://www.link-labs.com/
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0x00000020 – Tx Error 
0x00000100 – Rx Done 
0x00001000 – Gateway Connection Established 
0x00002000 – Gateway Connection Lost 
 

Symphony Packet Send Unacknowledged 

Description: (MAC mode 3 only) Send a packet from the module to a gateway without 
acknowledgement of receipt. 

Command Byte:  0x5B (91) 

Command Payload: 

Payload Length n bytes 

Payload Byte 0 User specified payload 

Payload Byte … “ 

Payload Byte … “ 

Payload Byte n-1 “ 

Response Payload: None 

Note: The maximum allowed packet size is 256 bytes 

Symphony Packet Send Acknowledged 

Description: (MAC mode 3 only) Send a packet from the module to a gateway with 
acknowledgement of receipt. In the absence of acknowledgement from the 
gateway, the module will attempt retransmission of the packet up to three times. 
The module will not attempt to retransmit the original message after transmission 
and three retries. A message transmission can be sent again (immediately or at 
some set time interval) after this failure, but the resending of a previously failed 
message has to be defined by the user. 

Command Byte:  0x5A (90) 

Command Payload: 

Payload Length n bytes 

Payload Byte 0 User specified payload 

Payload Byte … “ 

Payload Byte … “ 

Payload Byte n-1 “ 

Response Payload: None 

Symphony Receive Mode Set 

Description: (MAC mode 3 only) Set the module’s receive mode. 

Command Byte:  0x6E (110) 

http://www.link-labs.com/
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Command Payload: 

Payload Length 1 bytes 

Payload Byte 0 Receive mode 

• 0 – Downlink off 

• 1 – Always On 

• 2 – Mailbox (Note: Feature Not Yet Supported 
by Symphony) 

• 3 – Periodic (Note: Feature Not Yet Supported 
by Symphony) 

Payload Byte 1 (optional) Periodic mode only – frame quanta 

Response Payload: None 

Symphony Receive Mode Get 

Description: (MAC mode 3 only) Query the module’s receive mode. 

Command Byte:  0x6F (111) 

Command Payload: None 

Response Payload: 

Payload Length 1 bytes 

Payload Byte 0 Receive mode 

• 0 – Downlink off 

• 1 – Always On 

• 2 – Mailbox (Note: Feature Not Yet Supported 
by Symphony) 

• 3 – Periodic (Note: Feature Not Yet Supported 
by Symphony) 

Symphony Packet Receive 

Description: (MAC mode 3 only) Retrieve downlink message from module message queue 

Command Byte:  0x28 (40) 

Command Payload: 

Timeout Symbols Number of timeout symbols 

Response Payload: 

Payload Length n bytes 

Payload Byte 0 Received payload 

Payload Byte … “ 

Payload Byte … “ 

Payload Byte n-1 “ 

http://www.link-labs.com/
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Symphony Packet Receive with RSSI 

Description: (MAC mode 3 only) Retrieve downlink message from module message queue 
prepended with RSSI and SNR. 

Command Byte:  0x29 (41) 

Command Payload: 

Timeout Symbols Number of timeout symbols 

Response Payload: 

Payload Length n+2 bytes 

Payload Byte 0,1 RSSI (16-bit signed) 

Payload Byte 2 SnR (8-bit signed) 

Payload Byte 3 Received payload 

Payload Byte … “ 

Payload Byte … “ 

Payload Byte n-2 “ 

SnR[dB] = (8-bit signed integer) SnR / 4 

Symphony Quality of Service Request 

Description: (MAC mode 3 only) Sets the module’s Quality-of-Service (QoS) level. 

Command Byte:  0x70 (112) 

Command Payload: 

Payload Length 1 bytes 

Payload Byte 0 QoS level  
0 through 15 
0 – lowest, 15 – highest  

Response Payload: None 

Symphony Quality of Service Get 

Description: (MAC mode 3 only) Queries the module’s Quaility-of-Service level. 

Command Byte:  0x71 (113) 

Command Payload: None 

Response Payload: 

Payload Length 1 bytes 

Payload Byte 0 QoS level  
0 through 15 
0 – lowest, 15 – highest  

http://www.link-labs.com/
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Antenna Set 

Description: Sets the RF path to either the trace antenna (if installed) or an external antenna. 

Command Byte:  0x72 (114) 

Command Payload: 

Payload Length 1 bytes 

Payload Byte 0 1 – U.FL connector 
2 – Trace antenna 

Response Payload: None 

Antenna Get 

Description: Queries whether the RF path is using the module’s trace antenna or an external 
antennal. 

Command Byte:  0x73 (115) 

Command Payload: None 

Response Payload: 

Payload Length 1 bytes 

Payload Byte 0 1 – U.FL connector 
2 – Trace antenna 

Sleep Block 

Description: Blocks the module from going to sleep. 

Command Byte:  0x15 (21) 

Command Payload:  

Payload Length 1 bytes 

Payload Byte 0 1 – block sleep, 0 – unblock sleep  

Response Payload: None 

No MAC Packet Send 

Description: (MAC mode 0 only) Sends a user-defined LoRa packet using a given set of low-
level radio parameters. 

Command Byte:  0x1E (30) 

Command Payload: 

Payload Length n+2 bytes 

Payload Byte 0 User specified payload 

Payload Byte 2 “ 

Payload Byte 3 “ 

http://www.link-labs.com/
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Payload Byte … “ 

Response Payload: None 

No MAC Packet Receive 

Description: (MAC mode 0 only) Attempts to receive a raw LoRa packet for a given set of low-
level radio parameters. 

Command Byte:  0x28 (40) 

Command Payload: 

Timeout Symbols Number of timeout symbols 

Response Payload: 

Payload Length n+2 bytes 

Payload Byte 0 Received payload 

Payload Byte … “ 

Payload Byte … “ 

Payload Byte n-1 “ 

No MAC Packet Receive with RSSI 

Description: (MAC mode 0 only) Attempts to receive a raw LoRa packet for a given set of low-
level radio parameters. The response payload prepends RSSI and SNR values. 

Command Byte:  0x29 (41) 

Command Payload: 

Timeout Symbols Number of timeout symbols 

Response Payload: 

Payload Length n+2 bytes 

Payload Byte 0,1 RSSI (16-bit signed) 

Payload Byte 2 SnR 

Payload Byte 3 Received payload 

Payload Byte … “ 

Payload Byte … “ 

Payload Byte n-2 “ 

SNR[dB] = (8-bit signed integer) SnR / 4  

FIRMWARE UPDATES 

Future versions of the Symphony protocol will allow automatic over-the-air firmware updates to 
LL-RLP-20 modules from Symphony Net gateways.  Until over-the-air updates become a 
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supported feature, the module firmware must be updated from a Windows PC via a USB-UART 
connection. 

This section explains how to load a new version of encrypted firmware to the module from a 
Windows PC. The LL-RLP-20 is provisioned with a bootloader in flash memory to facilitate 
firmware updates without the need for a sophisticated programming tool chain. 

Currently supported update methods require a USB connection to the module’s UART interface. 
The module must be placed on a USB carrier board (the Symphony Development Kit or 
equivalent) to establish a programming path from the PC to the module. 

Firmware can be updated using either the DevKitGUI – the Windows GUI supplied with the 
Symphony Development Kit – or a terminal emulator like Tera Term. 

DevKitGUI Method 

1. From the DevKitGUI menu, select Help  Load Firmware 

2. Choose Firmware file path 

3. Select Load Firmware 

Tera Term Method 

1. Connect Tera Term to the device via COM port 

2. Place the module in Bootloader mode 

a. Short pins on the Boot header 

b. Reset the module 

c. Remove the short from the Boot header 

In Tera Term: 
3. Type “h” to get a help menu 

4. Type “u” to set the bootloader to listen for a new firmware binary 

5. Select File  Transfer  XMODEM  Send, then browse to the encrypted firmware 

file 

6. After the transfer is complete, type “r” to reset the module 

7. Close Tera Term 
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REGULATORY COMPLIANCE INFORMATION 

FEDERAL COMMUNICATION COMMISSION (FCC) INTERFERENCE 

STATEMENT 

 
 
This equipment has been tested and found to comply with the limits for a Class B digital device, 
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable 
protection against harmful interference in a residential installation. This equipment generates 
uses and can radiate radio frequency energy and, if not installed and used in accordance with 
the instructions, may cause harmful interference to radio communications. However, there is no 
guarantee that interference will not occur in a particular installation. If this equipment does 
cause harmful interference to radio or television reception, which can be determined by turning 
the equipment off and on, the user is encouraged to try to correct the interference by one of the 
following measures: 
 

• Reorient or relocate the receiving antenna.  

• Increase the separation between the equipment and receiver.  

• Connect the equipment into an outlet on a circuit different from that to which the receiver 
is connected.  

• Consult the dealer or an experienced radio/TV technician for help.  
 
This device complies with Part 15 of the FCC Rules. Operation is subject to the following two 
conditions: (1) This device may not cause harmful interference, and (2) this device must accept 
any interference received, including interference that may cause undesired operation. 
 
FCC CAUTION: Any changes or modifications not expressly approved by the party 
responsible for compliance could void the user's authority to operate this equipment. 
 
Conformité aux normes FCC Cet équipement a été testé et trouvé conforme aux limites pour un 
dispositif numérique de classe B, conformément à la Partie 15 des règlements de la FCC. Ces 
limites sont conçues pour fournir une protection raisonnable contre les interférences nuisibles 
dans une installation résidentielle. 
 
Cet équipement génère, utilise et peut émettre des fréquences radio et, s'il n'est pas installé et 
utilisé conformément ment aux instructions du fabricant, peut causer des interferences nuisibles 
aux communications radio. 
 
Rien ne garantit cependant que l'interférence ne se produira pas dans une installation 
particulière. Si cet équipement provoque des interférences nuisibles à la réception radio ou de 
télévision, qui peut être déterminé en comparant et en l'éteignant, l'utilisateur est encouragé à 
essayer de corriger les interférence par une ou plusieurs des mesures suivantes: 
 

• Réorienter ou déplacer l'antenne de réception. 
 

• Augmenter la distance entre l'équipement et le récepteur. 
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• Branchez l'appareil dans une prise sur un circuit différent de celui auquel le récepteur 
est connecté. 
 

Consultez votre revendeur ou un technicien radio / TV pour assistance. Avertissement 
 
Les changements ou modififications à cet appareil sans expressément approuvée par la 
partie responsable de conformité pourraient annuler l'autorité de l'utilisateur de faire 
fonctionner cet équipement. 
 

INDUSTRY CANADA STATEMENTS 

 
This device complies with Industry Canada license-exempt RSS standard(s). Operation is 
subject to the following two conditions: 
(1) this device may not cause interference, and 
(2) this device must accept any interference, including interference that may cause undesired 
operation of the device. 
 
This device complies with RSS-210 of the Industry Canada Rules.  Operation is subject to the 
following two conditions: (1) this device may not cause interference, and (2) this device must 
accept any interference, including interference that may cause undesired operation of the 
device. 
 
To reduce potential radio interference to other users, the antenna type and its gain should be so 
chosen that the equivalent isotropically radiated power (e.i.r.p.) is not more than that permitted 
for successful communication. 
 
This device has been designed to operate with the antennas listed below, and having a 
maximum gain of 6.0 dB. Antennas not included in this list or having a gain greater than 6.0 dB 
are strictly prohibited for use with this device. The required antenna impedance is 50 ohms. 
 
Cet appareil est conforme avec Industrie Canada exempt de licence Rss standard(s). 
Son fonctionnement est soumis aux deux conditions suivantes : 
(1) cet appareil ne peut causer d'interférences, et 
(2) cet appareil doit accepter toute interférence, y compris des interférences qui peuvent 
provoquer un fonctionnement indésirable du périphérique. 
 
Ce dispositif est conforme à la norme CNR-210 d'Industrie Canada applicable aux appareils 
radio exempts de licence. Son fonctionnement est sujet aux deux conditions suivantes: (1) le 
dispositif ne doit pas produire de brouillage préjudiciable, et (2) ce dispositif doit accepter tout 
brouillage reçu, y compris un brouillage susceptible de provoquer un fonctionnement 
indésirable. 
 
Pour réduire le risque d'interférence aux autres utilisateurs, le type d'antenne et son gain 
doivent être choisies de façon que la puissance isotrope rayonnée équivalente (e.i.r.p) ne 
dépasse pas celle admise pour une communication réussie. 
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Cet appareil a été conçu pour fonctionner avec les antennes énumérées ci-dessous, et ayant un 
gain maximum de 6,0 dB. Antennes pas inclus dans cette liste ou ayant un gain supérieur à 6,0 
dB sont strictement interdites pour une utilisation avec cet appareil. L'impédance d'antenne 
requise est de 50 ohms. 
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IMPORTANT NOTICES 

DISCLAIMER 

Link Labs, LLC (hereafter referred to as “Link Labs”) reserves the right to make corrections, 
enhancements, improvements and other changes to its products and services. Buyers should 
obtain the latest relevant information before placing orders and should verify that such 
information is current and complete. All products (also referred to herein as “components”) are 
sold subject to Link Labs’ terms and conditions of sale supplied at the time of order 
acknowledgment. 

Link Labs warrants performance of its components to the specifications applicable at the time of 
sale, in accordance with the warranty in Link Labs’ terms and conditions of sale. Testing and 
other quality control techniques are used to the extent Link Labs deems necessary to support 
this warranty. Except where mandated by applicable law, testing of all parameters of each 
component is not necessarily performed. 

Link Labs assumes no liability for applications assistance or the design of Buyers’ products. 
Buyers are responsible for their products and applications using Link Labs components. To 
minimize the risks associated with Buyers’ products and applications, Buyers should provide 
adequate design and operating safeguards. 

Link Labs does not warrant or represent that any license, either express or implied, is granted 
under any patent right, copyright, mask work right, or other intellectual property right relating to 
any combination, machine, or process in which Link Labs components or services are used. 
Information published by Link Labs regarding third-party products or services does not 
constitute a license to use such products or services or a warranty or endorsement thereof. Use 
of such information may require a license from a third party under the patents or other 
intellectual property of the third party, or a license from Link Labs under the patents or other 
intellectual property of Link Labs. 

Reproduction of significant portions of Link Labs information in Buyers’ data books or data 
sheets is permissible only if reproduction is without alteration and is accompanied by all 
associated warranties, conditions, limitations, and notices. Link Labs is not responsible or liable 
for such altered documentation. Information of third parties may be subject to additional 
restrictions. 

Resale of Link Labs components or services with statements different from or beyond the 
parameters stated by Link Labs for that component or service voids all express and any implied 
warranties for the associated Link Labs component or service and is an unfair and deceptive 
business practice. Link Labs is not responsible or liable for any such statements. 

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, 
regulatory and safety-related requirements concerning its products, and any use of Link Labs 
components in its applications, notwithstanding any applications-related information or support 
that may be provided by Link Labs. Buyer represents and agrees that it has all the necessary 
expertise to create and implement safeguards which anticipate dangerous consequences of 
failures, monitor failures and their consequences, lessen the likelihood of failures that might 
cause harm and take appropriate remedial actions. Buyer will fully indemnify Link Labs and its 
representatives against any damages arising out of the use of any Link Labs components in 
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safety-critical applications. 

In some cases, Link Labs components may be promoted specifically to facilitate safety-related 
applications. With such components, Link Labs’ goal is to help enable customers to design and 
create their own end-product solutions that meet applicable functional safety standards and 
requirements. Nonetheless, such components are subject to these terms. 

No Link Labs components are authorized for use in FDA Class III (or similar life-critical medical 
equipment) unless authorized officers of the parties have executed a special agreement 
specifically governing such use. 

Only those Link Labs components which Link Labs has specifically designated as military grade 
are designed and intended for use in military/aerospace applications or environments. Buyer 
acknowledges and agrees that any military or aerospace use of Link Labs components which 
have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible 
for compliance with all legal and regulatory requirements in connection with such use. 

OEM LABELING REQUIREMENTS FOR END-PRODUCT 

The module is labeled with its own FCC ID and IC Certification Number.  The FCC ID and IC 
certification numbers are not visible when the module is installed inside another device, as such 
the end device into which the module is installed must display a label referring to the enclosed 
module.  The final end product must be labeled in a visible area with the following: 
 
“Contains Transmitter Module FCC ID: 2ACT6LLRLP20” 
“Contains Transmitter Module IC: 12201A-LLRLP20” 
 
or 
 
“Contains FCC ID: 2ACT6LLRLP20” 
“Contains IC: 12201A-LLRLP20” 
 
The OEM of the module must only use the approved antenna(s) listed above, which have been 
certified with this module. 

OEM END PRODUCT USER MANUAL STATEMENTS 

The OEM integrator should not provide information to the end user regarding how to install or 
remove this RF module or change RF Related parameters in the user manual of the end 
product. 
 
Other use manual statements may apply. 
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