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Question 

How do I implement a watchdog timer on VersaLogic AMD-Geode based single-board 
computers (SBCs)? 

Background: 

VersaLogic provides a number of SBCs based on the AMD Geode series of processors (GX 
500 and LX 800), including, but not limited to: 

 EBX-11 Python  
 EPIC-2 Gecko  
 EPM-5 Puma  
 EPM-14 Cougar 
 EPM-15 Manx  

Watchdog timer functionality on these computers is handled by built-in multi-function general 
purpose timers (MFGPTs) on the CS5536 companion chip. There are eight MFGPTs, some of 
which are used by the system and some available for use as a watchdog timer. MFGPT3 is 
available for use as a watchdog timer on all of the above SBCs. The MFGPT control registers 
reside in I/O and model specific register (MSR) space and are described in sections 5.16 and 
6.17 of the AMD CS5536 Companion Device Data Book. 

Answer: 

The following instructions use available counter timers on the CS5536 to enable, initialize, and 
maintain a watchdog timer. In modern operating systems such as Windows or Linux, MFGPT 
configuration requires privileged (ring 0) CPU access. 

The I/O base address for all MFGPTs can be obtained by reading MSR 5140000Dh or by 
scanning PCI configuration space (see VT1601). The I/O base address is generally E800h. See 
Section 6.17 of the CS5536 Data Book for detailed information about the MFGPT registers. The 
procedure below assumes that MFGPT3 will be used to reboot the board after the watchdog 
timer has been neglected for ten seconds (327,680 cycles of the 32 kHz clock). 

The eight MFGPTs are divided into two groups: six in the working power domain running off a 
32 kHz or a 14.318 MHz clock and two in the standby power domain running off a 32 kHz clock. 
Clocks per counter-tick can be configured using a 4-bit prescaler that gives 16 granularity 
settings from 1 tick down to 32,768 ticks, in the case of the 32 kHz clock input. Only MFGPT0–5 
can generate outputs such as NMI, IRQ, ASMI or reset events. The external outputs of the 
MFGPTs share pins with GPIO, which are mapped through software. Each MFGPT has 
two comparators that can be used to cascade trigger events (two-stage).  

Note: MFGPT registers (32-bit) accept only word and dword writes; single bytes are ignored. 

Procedure: 

1. Perform one of the following steps: 

http://www.versalogic.com/Support/Downloads/PDF/cs5536_ds.pdf
http://www.versalogic.com/kb/KB.asp?KBID=1601
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a. Read MSR 5140000Dh. (See VT1602 for instructions on accessing MSRs.)  
-OR-  

b. Scan the PCI configuration space for the CS5536 companion chip device/vendor 
ID (208F1022h). Add 18h to this address to get the base address register of the 
MFGPT hardware. The base address is typically 80007818h, but that address 
may change due to the way the Geode architecture virtualizes the PCI 
configuration space or if PCI devices are added or removed from the system. To 
avoid problems, always scan the PCI configuration space for the address. 

2. Initialize the MFGPT3 setup registers (MFGPT3_SETUP = I/O base + 1Eh). Note: Bits 
[11:0] are write-once. The chip can be reset by power-cylcing the board or using the 
pushbutton reset. 

 

Bit Name Description Value 

11 Stop Enable Allows the counter to stop when the system enters a sleep 
state. If your SBC supports a sleep state, this bit may be set to 
take advantage of this feature. 

0 = Disable 
1 = Enable 

10 External 
Enable 

Allows an associated GPIO pin to be used as an external 
counter reset. Not supported. 

Set to 0. 

9:8 Compare 2 
Mode  

Disabled. Set to 0. 

7:6 Compare 1 
Mode 

Disabled. Set to 00b. 

5 Reverse 
Enable 

Used when a timer/counter is set up for PDM (pulse density 
modulation). 

Set to 0. 

4 Clock Select Selects the clock speed.  0 = 32 kHz 
1 = 14.318 
MHz 

3:0 Counter 
Prescaler 
Factor 

Selects the input clock divide-by value. 0000b = 1 
0001b = 2 
0010b = 4 
...  
1111b = 
32768 

 

3. Clear the MFGPT_IRQ enables. To accomplish this, the MFGPT_IRQ MSR address 
must be written with 32 bits of zeroes. The MFGPT_IRQ MSR address is 51400028h. 
(See VT1602 for instructions on accessing MSRs.)  

 

4. Clear the MFGPT_NMI and Reset enables. As with step 3, this requires writing 32 bits of 
zeroes to MSR Address 5140029h. (See VT1602 for instructions on accessing MSRs.) 

http://www.versalogic.com/kb/KB.asp?KBID=1602
http://www.versalogic.com/kb/KB.asp?KBID=1602
http://www.versalogic.com/kb/KB.asp?KBID=1602


 
 

 
 

12100 SW Tualatin Rd Tualatin Oregon 97062  (503) 747-2261  Info@VersaLogic.com  www.VersaLogic.com 

 

5. Program the MFGPT3 Up Counter (MFGPT3_CNT = I/O base + 1Ch). This is the actual 
counter. Reset it to zero. 

 

6. Initialize the MFGPT3 comparator2 value (MFGPT3_CMP2 = I/O base + 1Ah) to the 
timeout value, the 16-bit number of counter ticks. This should give a maximum timeout 
period of 65535 seconds, or about 18 hours. The comparator1 value does not need to 
be set since it cannot generate a reset. 

 

7. Clear the two comparator status bits (MFGPT_CMP1 and MFGPT_CMP2, bits [14:13] of 
the MFGPT3_SETUP register (I/O base + 1Eh) by writing an 11b. 

 

8. Enable a reset event for MFGPT3 comparator2 (MFGPT3_CMP2_RSTEN; Bit [27] of 
MFGPT_NR register @ MSR ADDR 51400029h). Write a 1b here. 

 

9. Enable the Counter Enable (MFGPT_CNT_EN; bit [15] of the MFGPT3_SETUP register, 
I/O base + 1Eh) to start the counter ticking. Write a 1b here. At this point, periodic resets 
to the counter are needed to keep the system from resetting. 

 

10. To reset (ping) the counter, see step 6 above. 

Related Articles:  

 VT1601 - Scanning the PCI Configuration Space  
 VT1602 - Accessing Model Specific Registers on AMD-based SBCs  
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