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Associated Application Notes: None

Application Note Abstract 
AN2354 describes document a simple application of the Sleep Timer with PSoC® 1. People new to PSoC can enjoy the 
introduction to one of the PSoC’s simple yet very useful resources, the Sleep Timer. An example is provided, which carries the 
new user through the setup and implementation of a PSoC project using the Sleep Timer. 

 

Introduction 
The Cypress Programmable System-on-Chip™ (PSoC) is 
a sophisticated, configurable mixed-signal device. It allows 
engineers to solve design problems with innovative, cost-
effective solutions. 

In fact, PSoC is such a feature rich device that engineers 
often overlook some simple yet very useful resources. The 
hardware multiply and accumulate system resource, 
analog modulators or even built-in programmable logic 
gates are good examples. They allow PSoC to implement 
hardware solutions impossible with traditional 
microcontroller architectures. 

Another often overlooked resource is the sleep timer. It 
can be used to create long duration timer intervals that 
would otherwise take large hardware counters or require 
the CPU to remain active as a software counter. In some 
cases this is perfectly acceptable. However, if you have a 
battery-powered application, or want a more efficient 
implementation, the sleep timer is extremely useful. 

 

More Than a “Sleep Timer” 
First, let’s get a few details straight. Even though it is 
referred to as the “sleep timer” in the PSoC Designer™ 
and in the Technical Reference Manual (TRM), this 
hardware counter does not have to be used in conjunction 
with the PSoC sleep mechanism. When configured 
properly, the sleep timer generates a periodic interrupt and 
wake-up the CPU from sleep. However, any interrupt 
source can wake the CPU, even from analog or digital 
blocks. So, the sleep timer may be used with PSoC sleep, 
but is also very useful as a standalone long duration 
counter. 

To avoid further confusion, the sleep timer is also closely 
tied to watchdog timer reset (WDT) functionality in PSoC. 
When enabled, the watchdog timer is designed to 
generate a hardware reset in PSoC, after three cycles of 
the sleep timer. This is not intuitively obvious, so if you are 
using the sleep timer, be aware of its implications on the 
watchdog reset. 

It is strongly recommended to investigate this further in the 
TRM on http://www.cypress.com and fully understand the 
relationship between sleep timer, sleep mechanism, and 
watchdog timer reset. 

 

 

http://www.cypress.com/portal/server.pt?space=CommunityPage&control=SetCommunity&CommunityID=209&PageID=418&r_folder=Technical+Reference+Manuals&r_title=PSoC%28TM%29%3A+Technical+Reference+Manual+%28TRM%29
http://www.cypress.com/
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Configuring the Device 

With that out of the way, let’s proceed with actually using 
the sleep timer. Start a new project in the PSoC Designer 
with the device CY8C27443-24SXI. Make sure ‘C’ is 
checked to generate your main. Navigate to the Device 
Editor Interconnect View and select a frequency for the 
sleep timer under Global Resources. In this case, I chose 
1 Hz. Make sure you have the watchdog timer disabled 
then click the Generate Application icon. 

Figure 1. Configuring Global Resources 

 

We need some way to see the sleep timer working. LEDs 
are always a good debug tool.  The CY3210-Eval1 board 
comes with a CY3210-MiniProg1 and a development 
board, providing a few LEDs and a socket for the included 
DIP samples.  Perfect for this example. We are going to 
use pins P2[0] and P2[1] to show what’s happening while 
your code is running, without the full ICE debugger. Place 
jumper wires from P2[0] and P2[1] to the LEDs of your 
choosing on the Eval1 board. 

To drive LEDs, the PSoC I/Os need to be set to “Strong” 
drive mode. Do this in the Device Editor port/pin 
configuration window as shown in Figure 2. 

 

Figure 2. Configuring Pins for LED Drive 

 

That’s it; you are done configuring the hardware.  Move to 
the Application Editor subsystem and we continue with the 
design. 

Modifying the Software/Application  
Even though it might have sounded complicated, using the 
sleep timer is actually very easy. The basic steps are: 

1. Clear the watchdog and sleep timer. 

2. Enable the sleep timer interrupt. 

3. Enable global interrupts. 

Really, that’s all there is to it. Here’s the actual PSoC code 
used to do this: 

Code 1. PSoC Code to Modify Software 

M8C_ClearWDTAndSleep; 

 

M8C_EnableIntMask(INT_MSK0, 
INT_MSK0_SLEEP); 

 

M8C_EnableGInt; 
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After this is set up, the sleep timer generates an interrupt 
at one-second intervals. Remember, this can have up to 
20% deviation, because the sleep timer is derived from the 
PSoC’s internal low speed oscillator. Accuracy can be 
increased by the addition of a cheap external watch 
crystal, which can be selected as an alternate clock for the 
sleep timer. It may also be used as a reference for the 
PSoC phase-locked loop (PLL). 

Now that the sleep timer is generating interrupts, we must 
do something with them. This is where the interrupt 
service routine (ISR) comes into play. We want the PSoC 
to jump to a particular piece of code every time the 
interrupt fires. Do this by opening boot.tpl, and making the 
change shown below. Replace the text 
‘@INTERRUPT_25’ with “ljmp _SleepISR” (no 
quotes). This tells the CPU to jump to a label called 
“SleepISR” whenever the sleep interrupt is triggered. Save 
and close boot.tpl, re-generate the project and check your 
boot.asm for the changes. 

Code 2. Code to Add SleepISR 

Org 64h    ;Sleep Timer Interrupt 
Vector 

ljmp _SleepISR 

reti 

Now you need to do something in the ISR. The following 
example code shows how to toggle an LED, decrement a 
software counter in the ISR, check if the counter has 
expired, and return to main. Notice that after “NotDone:” 
we call M8C_ClearWDTAndSleep. This is critical, as it 
resets the sleep timer and allows a new interrupt to be 
generated. 

Code 3. Code to Reset SleepISR 

_SleepISR: 

xor reg[PRT2DR],0x02 // Toggle LED2, P2_1 

cec [_sleepTimer] // Dec timer  

jnz notDone // Not done. Keep    
counting down 

M8C_DisableIntMask INT_MSK0,INT_MSK0_SLEEP 

// Done, so disable 
interrupt 

and reg[PRT2DR],~0x01 // Turn off P2_0 

reti   // And return to main 

notDone: 

M8C_ClearWDTAndSleep // Clear WDT and sleep 
timer 

reti   // And return to main

Putting it All Together 
Now it’s time to put everything together. The following 
main code defines a global variable for the countdown 
timer and initializes it to five sleep timer ticks. Both LEDs 
are turned on, the sleep timer interrupt is cleared then 
enabled, and finally, the global interrupts are enabled. The 
“while” loop calls the PSoC sleep function. 

Code 4. Code to Define Global Variable for the 
Countdown Timer 

BYTE sleepTimer=5; 

void main() 

{  

PRT2DR |= LED1 | LED2; 

M8C_ClearWDTAndSleep; 

M8C_EnableIntMask(INT_MSK0, 
INT_MSK0_SLEEP); 

M8C_EnableGInt;    
   

while(1)      

{      
      M8C_Sleep;   
   

}        
  

} 

At this point, the CPU is actually asleep, doing nothing and 
saving a lot of power. PSoC can get down to single digit 
micro-amp sleep current in this mode, provided its global 
resources are configured correctly. Conversely, you can 
use the main loop for processing data or other tasks in 
your application. 

After the sleep timers interrupt fires, it wakes up the CPU, 
which jumps to your ISR. LED2 is toggled, the counter is 
decremented, and end of count is checked. The sleep 
timer gets re-enabled and execution returns to main. The 
“while” loop once again calls the PSoC sleep function and 
the cycle repeats. 

So, now you know how to use the PSoC sleep timer to 
generate periodic interrupts how to put the PSoC into 
sleep mode and how to wake it up.  The attached PSoC 
project contains the complete source code and shows all 
the device configurations discussed earlier. Download the 
project HEX file to a CY3210-Eval1 board with a 
CY8C27443-24SXI in the socket. Have the proper jumper 
wires to the LEDs on the board, and you should see 
flashing LEDs. 

Summary 
PSoC is an extremely versatile engineering platform. I 
guarantee the further you investigate, the more things you 
discover it can do in your designs. 
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