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Brief： 

This document presents some suggestions on hardware 

and software design with Telink RF SoC for applications 

using coin cell battery.  
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Legal Disclaimer 

Telink Semiconductor reserves the right to make changes without further notice to 

any products herein to improve reliability, function or design. Telink Semiconductor 

disclaims any and all liability for any errors, inaccuracies or incompleteness contained 

herein or in any other disclosure relating to any product. 

 

Telink Semiconductor does not assume any liability arising out of the application or 

use of any product or circuit described herein; neither does it convey any license 

under its patent rights, nor the rights of others 

 

The products shown herein are not designed for use in medical, life-saving, or 

life-sustaining applications. Customers using or selling Telink Semiconductor products 

not expressly indicated for use in such applications do so entirely at their own risk 

and agree to fully indemnify Telink Semiconductor for any damages arising or 

resulting from such use or sale.  

 

Information: 

For further information on the technology, product and business term, please 

contact Telink Semiconductor Company (www.telink-semi.com). 

For sales or technical support, please send email to the address of: 

telinkcnsales@telink-semi.com  

telinkcnsupport@telink-semi.com  
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1 Overview 

This document mainly presents some suggestions on hardware and software 

design with Telink RF SoC for applications using coin cell battery. 

When an application product uses coin cell battery to supply power, battery 

specifications (e.g. capacity, pulse drain current) will limit the time to supply power 

continuously, and directly influence hardware and software design. To optimize 

product design and ensure system stability, it’s highly recommended for user to read 

this guide.    
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2 Coin Cell Battery Characterization 

Coin cell battery has different usage characteristics compared to other type of 

batteries. For example, if there are large current draws for the battery continuously, 

the battery capacity can drop very fast leading to very short life time; while on the 

other hand, if the duty cycle is low enough and the battery has enough time to 

recover during the active cycles, the battery life can be considerably longer. 

In this document, the coin cell battery model “CR2032” commonly used in 2.4G 

wireless applications (such as RF4CE, ZigBee, BLE) is taken as an example. The battery 

specifications are shown as below: 

 Nominal voltage: 3V 

 Nominal capacity (2.5V cutoff): 220mAh 

 Recommended continuous drain current: 0.3mA 

 Recommended pulse drain current: 12mA 

 

As shown above, the recommended pulse drain current is 12mA. However, the 

actual transient current may exceed 12mA, for example, at the maximum Tx power; 

since the coin cell battery can’t bear the strong transient current, the voltage will 

drop sharply. If the battery voltage drops below the operating voltage range of the 

actual product, it will power cycle the product, even power off the product.  

To characterize the performance of cell battery, a number of tests are done with 

firmware simulating various usage scenarios: 

Case 1: 300ms Active mode with high current draw + 2s suspend with low 

current, this simulates the key processing and RF transmission activities in some 

applications. 

Case 2: 1s RF mode + 5s MCU active without RF + 10s suspend mod, this 

simulates prolonged user interactions in some applications. 

In both cases, for RF active mode, the average current is kept over 30mA; in 

normal mode without RF packet transfer, the current is kept to 20mA.  
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Figure 1 and Figure 2 shows current in simulation test of case 1 and case 2.  

 

 

Figure 1 Current test sample in Case 1 

For Case 1 test, after 40 hours of repeated test, the maximum voltage drops 

below 2V and the software on chip performs voltage shutoff. 

If each case 1 cycle is considered as one key press event, then the total count of 

simulated key presses is 40h/2.3s≈62600; suppose daily key press count is 200, the 

battery lifetime should be 62600/200=313 days. 

Since short sleep duration (2s suspend) is configured to simplify and speed up 

simulation test, the battery does not get enough recovery time during the tests and 

the lifetime was decreased. If the suspend time is longer, it can be expected that the 

cell battery life time will increase as well. 

 

  

Work interval: 2.3s 

Active：300ms 

Suspend: 2s 

First 1s 
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1s RX mode + 5s normal mode 

 

10s suspend mode 

Figure 2 Current test sample in Case 2 

 

For Case 2 test, multiple runs with different parameter settings are performed 

as follows. 

RF RX mode: 1s 

Normal mode: 5s 

Suspend mode: 10s 

Suspend 
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Test run 1 for a new cell: 

 After the first simulation test of two hours, the minimum voltage drops to 1.98V. 

The chip can still work normally, but the voltage is supposed to be unreliable. 

 Turn off DUT and wait for 12 hours. 

 Restart the test. After the second simulation test of less than 1.5 hours, the 

chip cannot work normally due to low voltage.  

 Turn off the DUT and wait for 10 minutes. 

 Restart the test. After the third simulation test of less than 10 minutes, the chip 

cannot work normally. 

 Power down the DUT and wait for 30 minutes. 

 Restart the test. After the fourth simulation test of about 20 minutes, the chip 

cannot work normally. 

It can be seen that without resting, the battery will last around 2 hours, but with 

recovery time, the total test time is 4 hours.  

Shortened interval between two adjacent tests will have more influence on the 

current test.  

 

Test Run2:  

If suspend time is changed to 2s (shorter recovery time for battery), after 

simulation test of less than 20 minutes (0.33h) for a new cell, the minimum voltage 

drops below 2V.  

 

Test Run 3:  

If suspend time is changed to 5s, after simulation test of about 50 minutes (0.8h) 

for a new cell, the minimum voltage drops below 2V.  

 

Summary: Depending on how much rest time the battery gets between 

repeated tests, the coin cell can last between 20 minutes to 2 hours. Shortened 

suspend time will have more influence on battery lifetime.  
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3 Hardware Design Suggestions 

User can try to select coin cell battery model which can bear higher transient 

current, or follow the suggestions below on hardware design: 

1) It’s recommended to use several coin cell batteries in parallel, and the number 

depends on maximum system current.  

 

2) Whether system adopts single or multiple coin cell batteries, in order to 

maximize power usage, it’s recommended to place a capacitor with large 

capacitance (e.g. 220uF or higher) close to the battery/batteries. When load 

current is high, this capacitor can share the load on the battery; when load 

current is low, this capacitor will be charged by the batteries.  

 

Following test shows the actual effect of the capacitor for one RC (Remote Control) 

sample using the coin cell battery model “CR2032”:  

When no capacitor with large capacitance value is placed next to the battery, press 

keys to transfer RF packets, sharp voltage drop can be detected, as shown in the 

figure below.  

 

Figure 3 Large voltage drop before placing capacitor 

If the battery used is not new, capacity would be lower, the voltage drop would be 

more obvious. 

Te
li
nk
 f
or
 c
us
to
me
r



               Suggestions for Application Design with Coin Cell Battery 

AN-16122100-E1           10 Ver 1.0.0 

 

By placing a capacitor with large capacitance value (e.g. 220uF), the detected voltage 

drop is decreased obviously, as shown in the figure below. 

 

Figure 4 Decreased voltage drop after placing capacitor 
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4 Software Design Suggestions 

1) When battery voltage drops below specific threshold, low-voltage alarm signal 

(e.g. LED blinking) should be generated to inform user to charge or change 

battery. Then the whole system should be shut down and enter low power 

mode. 

 

2) In low voltage state, try not to carry out any operations so as to avoid risk, for 

example, do no write or erase flash. Flash operations such as erasing can drop 

large current for a prolonged time. The operation can be particularly risky when 

the voltage level is low.  

 

 

3) After flash writing operation, read the written contents and check if there’s error. 

If the check result shows error, just restart a writing operation. It’s 

recommended that rewriting should not exceed three times.  

 

4) When certain GPIO is enabled as wakeup source for low-power mode, make sure 

its level before entering low-power mode differs from the wakeup level, 

otherwise the product will fail to enter low-power mode.    

For 8626, it’s recommended to use PWM0/GP3/GP16/GP24 as wakeup pin, since 

wakeup level can be configured independently for these pins. 

 

5) Try not to continuously process tasks with high power consumption and long 

execution time in firmware. Break tasks into small atomic operations and spread 

them out over duty cycles to avoid continuously high current operation. 
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