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This application note describes the functionality of the Hardware Watchdog Timer and Watchdog Reset and gives

some examples. The Watchdog is an up-counting Timer which has to be cleared in a given time interval. Otherwise a
reset is performed. It can be used for restarting an application, if the program gets stuck.
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1 Introduction

This application note describes the functionality of the Hardware Watchdog Timer and Watchdog Reset and gives
some examples.

The Watchdog is an up-counting Timer which has to be cleared in a given time interval. Otherwise a reset is
performed. It can be used for restarting an application, if the program gets stuck.

1.1 Key Features
m  RC oscillator as a Clock Sources (100kHz)
®m  Timer clear by writing 0 to HWWD: CL bit
m  Timer stopped in Stop Mode and in Sleep Mode
m  Software disabling is not possible

m  Timer Interval : ~328ms to ~10486ms
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2 The Watchdog Timer

The basic functionality of the watchdog timer

2.1 Block Diagram
Figure 1 shows the internal block diagram of the Watchdog Timer.

Figure 1. Watchdog Timer block diagram
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2.2 Registers
2.2.1 Hardware watchdog timer control and status register (HWWD)

Table 1. HWWD

Bit No. Name Explanation Value Operation
7,6,5 RESVO Reserved Bit Always write “0” to these bits
4 RESV1 Reserved Bit Always write “1” to this bit
0 Watchdog timer is cleared
3 CL counter clear
1 No effect
2,1 RESVO Reserved Bit Always write “0” to these bits
0 Watchdog reset not triggered
0 CPUF* CPU reset Fla .
9 Watchdog reset triggered (overflow
1 ’
of watchdog timer occurred)

*:- This bit is initialized by external reset input (INITX) or clock supervisor reset,

clears this bit, writing ‘1’ has no effect.

but not by internal reset. Writing ‘0’

2.2.2 Hardware watchdog timer duration register (HWWDE)
Bit No. Name Explanation Value Operation
7t02 - Reserved Bit Always write “0” to these bits
00 The watchdog period is 2*° CLKRC
cycles
ol The watchdog period is 2" CLKRC
cycles
1,0 ED1,EDO* Elongate watchdog duration
T The watchdog period is 2*® CLKRC
cycles
i The watchdog period is 2*° CLKRC

cycles

*.- The timer width is 19-bit. Since the RC oscillator is used as clock source of the hardware watchdog timer, t
duration of the timer deviates with the RC oscillator accuracy

ED1-0 Min Typ Max
RC Oscillator cycle 5 10 20
(S)

00 327.68 655.36 1310.72

01 655.36 1310.72 2621.44
Watchdog Term (ms)

10 1310.72 2621.44 5242.88

11 2621.44 5242.88 10485.76
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3 Watchdog Timer Examples

Examples for the watchdog

3.1 Timer Clear by writing CL bit
/* SAMPLE CODE */

void main (void)

{

while (1)

{
HWWD CL = 0; // Clear Watchdog Timer

3.2 Determining Watchdog Reset

/% SAMPLE CODE x /

void DetermineWtReset (void)
{

unsigned char reset cause;
reset cause = HWWD; // Read reset cause, also clear it

if (reset cause & 0xl) // Is reset caused by watchdog overflow?
{
// Reset caused by watchdog overflow,
// Take appropriate action
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4 Important Notes

m  Software disabling is not possible

m  Hardware disabling is only possible on the evaluation device MB91V460

®  |n modes where the CPU does not work (SLEEP state, STOP state or STOP with RTC active state), the timer is
cleared first then the counting is stopped.

m  During DMA transfer between D-bus modules, the writing ‘0’ to CL bit is not possible. Thus, if the transfer time is
more than 328ms (calculated from the fastest frequency of the RC oscillator as minimum period), a reset occurs.

®  Unlike on MB91V460 Rev.A it is possible on flash devices to elongate the duration of the watchdog reset.

m  Unlike on MB91V460 Rev.A it is possible on flash devices to change the CLKRC frequency to 2MHz. Even
though the watchdog timer is always operated with a frequency of 100 kHz (10us) typical.

m  After releasing INITX the hardware watchdog timer starts immediately without stabilization time. If the timer is not
cleared periodically, setting initialization (INIT) reset occurs.

= If one of the below condition occurs, the watchdog counter is cleared

o

a

a

o

o

Writing “0” to CL bit in the HWWD register

Initialization Reset (INIT)

Operational Reset (RST)

Oscillation stops

Transition to the SLEEP state, STOP state or “STOP with RTC running” state

5 Additional Information

Information about Cypress Microcontrollers can be found on the following Internet page:

http://www.cypress.com/cypress-microcontrollers
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Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find
the office closest to you, visit us at Cypress Locations.

Products PSoC® Solutions

ARM® Cortex® Microcontrollers ~ cypress.com/arm PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6
Automotive cypress.com/automotive Cyp ress Develo per Commun ity
Clocks & Buffers cypress.comiclocks Forums | WICED IOT Forums | Projects | Videos | Blogs |
Interface cypress.com/interface Training | Components

Internet of Things cypress.com/iot Technical Support

Memory cypress.com/memory

Microcontrollers cypress.com/mcu cypress.com/support

PSoC cypress.com/psoc

Power Management ICs cypress.com/pmic

Touch Sensing cypress.com/touch

USB Controllers cypress.com/usb

Wireless Connectivity cypress.com/wireless
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TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD
TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent permitted by applicable law, Cypress reserves the right to
make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or
circuit described in this document. Any information provided in this document, including any sample design information or programming code, is
provided only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and
safety of any application made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as
critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or
systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances
management, or other uses where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A
critical component is any component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or
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