
Project Assignment 3 
CC1310 LaunchPad Project 

 
Problem Statement 
 
In commercial Internet of Things (IoT) applications, low power devices are of the essence 
for long lasting operation that does not require frequent maintenance. Typically, wireless 
sensor nodes are battery powered and they are required to periodically report small 
amounts of data. It is well known that the energy consumption of a wireless sensor node 
is mostly consumed by its radio. So, the lifetime of its battery depends on how effectively 
the radio is being used. This energy constraint is addressed by the CC1310 wireless 
MCU, which offers multiple radio frequency transmission schemes and low power modes.  
 
The team will design and implement a procedure for the LaunchPad to autonomously 
determine the optimal power for a given transmission bit rate. This experiment implies 
that the desirable PER is part of the setting (e.g., PER of 1%) and the LaunchPad must 
autonomously adjust the transmission power level to achieve such goal, while at the same 
time minimizing the required power. This implementation is commonly known as 
Automatic Gain Control - AGC. Input parameters include desirable PER value (part of the 
manual setting), distance between the two Launchpad devices, orientation of the antenna, 
ground and air condition. 
 
Components 
 
1. Two (2) CC1310 LaunchPads. 
2. Code Composer Studio 7.0 or later (Software to program, compile, load and debug 

your code in the device). 
3. One (1) PC to connect one CC1310 LaunchPad acting as the receiver. 
4. One (1) PC to connect one CC1310 LaunchPad acting as the transmitter. 
 
Procedure 
 
To implement this AGC at the transmitter end, you need to collect statistics at both RX 
and TX (such as RSSI, number of retransmission attempts and frame/packet loss among 
others). For this experiment, you will use a fixed number of retransmissions of two, 
keeping in mind that frame retransmissions are an indicator of the link quality, therefore, 
it is an input of your algorithm. This information needs to be exchanged between TX and 
RX by adding it as a part of the transmitted data/control frame but also in the ACK frame 
sent back in the opposite direction. In this way, you will be implementing a closed loop 
control, which is capable of detecting when to increase or reduce the transmitted power 
at both LaunchPad devices in order to meet an application requirement (PER) and save 
energy. 
 
Your task is to design and implement the algorithm that controls the transmitted power. 
The algorithm will be tested at two different rates (625bps and 4Mbps). You will initially 
test your algorithm assuming that both LaunchPad devices are at fixed locations. The 



experiment is illustrated below. Note that your design must also take into account that 
sufficient transmission power must be used when transmitting the ACK frame, in order to 
prevent loss of ACK frames which may trigger data frame retransmission unnecessarily. 
 

 
 
You can use any of the sample codes provided by the TI-RTOS for CC13xx and CC26XX 

library. The report should include the following: 
 

1. Provide a description of your design in the form of a flow chart. 
2. For a single test, you should start close to the RX and progressively increasing the TX-RX distance 

to show how the implementation optimize the transmitted power. 
3. For every frame transmitted, when possible, you must record the specified data in the table below. 

Remember that you need to run two set of experiments, one for each data rate. 
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if (PER ~ 1%) 
   Keep txPower; 
else 
   
Increase/Decrease 
txPower; 



Analysis 
 

1. What is the estimated energy saving of operating the radios with AGC compared 
with the case of always operating the radio at high power [14dBm]? 

2. You will be invited to demonstrate your solution live, for testing its ability to cope 
with unforeseeable adverse radio channel conditions. Your solution is expected to 
achieve 1% PER, while using the lowest possible value of transmission power. 

 
 

 

 


