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Clock Fail Detection for Stellaris® LM3SX00 MCUs
ABSTRACT
®
The Stellaris on-chip clock failure detection circuitry allows a microcontroller to respond appropriately if the
main crystal oscillator stops functioning. This capability can be extended to situations in which the crystal
oscillator fails due to an open or short circuit.
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Introduction
®

The clock fail detection logic on the Stellaris LM3SX00 microcontrollers detects clocking failures of the main
crystal oscillator circuit (MOSC) on the PCB and automatically switches to the internal crystal oscillator circuit
(IOSC) as the clock source. In addition to situations in which the crystal oscillator stops operating correctly,
the crystal oscillator could fail due to an open or short circuit. The clock fail detection logic is designed to
detect failures of the first type. With a minor modification to the crystal clock circuit, the detection logic can
also detect failures of the second type. This application note discusses the hardware modification required
for the second type of failure as well as the code required to properly use the clock fail detection feature. Table
1 shows the devices for which this application note is applicable.
®

Table 1. Applicable Stellaris Devices
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Series

Devices

100 Series

LM3S101, LM3S102

300 Series

LM3S300, LM3S301, LM3S308, LM3S310, LM3S315, LM3S316, LM3S317, LM3S328

600 Series

LM3S600, LM3S601, LM3S608, LM3S610, LM3S611, LM3S612, LM3S613, LM3S615, LM3S617,
LM3S618, LM3S628

800 Series

LM3S800, LM3S801, LM3S808, LM3S811, LM3S812, LM3S815, LM3S817, LM3S818, LM3S828

Hardware Modification
®

A 5-MΩ resistor must be added to the Stellaris microcontroller's crystal oscillator (MOSC) circuit on the PCB.
The resistor should be connected between the OSC0 pin and ground (see Figure 1). The resistor leads should
be as short as possible to minimize any interference with the oscillator circuit operation.
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Figure 1. Adding a 5-MΩ Resistor to the Crystal Oscillator Circuit on the PCB
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Software Support
There are two small sections of code required to properly use the clock fail detection feature. Including this
®
code is straightforward using StellarisWare DriverLib APIs. The following code assumes that the MCU clock
source is configured to use the MOSC clock input source. At startup, in the main section of code, interrupts
are first cleared and then enabled. Then the clock verification hardware is enabled. In the ISR, the code first
checks for the MOSC failure. If a failure is detected, the system clock source is formally switched to the IOSC
clock source. Then the interrupt MOSC_FAIL bit is cleared, and the clock verification function is disabled. At
this point, the system software can take whatever action is appropriate to handle the failed MOSC crystal
oscillator circuit. The following are example code segments:
//***************************************************************************
// // Include the header files required for the MOSC fail setup/handling code.
// //***************************************************************************
#include "inc/hw_ints.h"
#include "inc/hw_sysctl.h"
#include "inc/hw_types.h"
#include "driverlib/interrupt.h"
#include "driverlib/sysctl.h"
//***************************************************************************
//
// The following code enables the MOSC fail detection. It should be called
// during the initialization code for the application.
//
//***************************************************************************
void
EnableMOSCFailDetect(void)
{
//
// Enable MOSC verification.
//
SysCtlMOSCVerificationSet(true);
//
// Clear any previously generated MOSC failure interrupt.
//
SysCtlIntClear(SYSCTL_INT_MOSC_FAIL);
//
// Enable the MOSC failure interrupt.
//

2

Clock Fail Detection for Stellaris® LM3SX00 MCUs
Copyright © 2010 Texas Instruments Inc.

AN01278–June 2010

Conclusion

www.ti.com

SysCtlIntEnable(SYSCTL_INT_MOSC_FAIL);
IntEnable(INT_SYSCTL);
//
// Enable the interrupt controller.
//
IntMasterEnable();
}
//**************************************************************************
//
// The interrupt handler for the SysCtl interrupt. This handles the MOSC fail
// detect interrupt that is generated when a failure on MOSC is detected.
//
// In order for the MOSC fail detect feature to work properly, this function
// (or a function with the equivalent functionality) must be installed as the
// SysCtl interrupt handler in the vector table. The method for achieving this
// varies from toolchain to toolchain.
//
//***************************************************************************
void
SysCtlInterruptHandler(void)
{
//
// See if a MOSC fail detection is the cause of this interrupt.
//
if((SysCtlIntStatus(true) & SYSCTL_INT_MOSC_FAIL)==SYSCTL_INT_MOSC_FAIL)
{
//
// Disable and clear the MOSC fail detect interrupt.
//
SysCtlIntDisable(SYSCTL_INT_MOSC_FAIL);
SysCtlClkVerificationClear();
SysCtlIntClear(SYSCTL_INT_MOSC_FAIL);
//
// Switch to using IOSC, disable the main oscillator,and disable MOSC
// fail detection. The switch to IOSC has already occurred (in order
// to allow the processor to continue execution), but this formalizes
// the change.
//
HWREG(SYSCTL_RCC) = SYSCTL_RCC_OSCSRC_INT | SYSCTL_RCC_MOSCDIS;
//
// Perform whatever application-specific actions that are necessary to
// respond to the MOSC fail detection.
//
}
}
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Conclusion
The clock fail detection logic provides a mechanism for a system to deal with a crystal oscillator failure. By
adding an additional resistor, this logic can also address a failure due to an open or short circuit in the crystal
oscillator circuit. This application note shows the necessary circuit modification to add this increased
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functionality. In addition, the code required to properly use the clock fail detection feature is included using
®
StellarisWare Driver Library APIs. System designers may choose to address a clock failure in varying ways,
so this application note does not discuss methods for recovering from a crystal oscillator failure.
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References
The following are available for download at www.ti.com/stellaris:
• Stellaris microcontroller data sheet, Publication Number DS-LM3S8nn (where 8nn is the part number for
that specific Stellaris family device)
• Stellaris® Peripheral Driver Library User's Guide, Document order number SW-DRL-UG
• Stellaris Peripheral Driver Library, Order number SW-DRL
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