
  

January 2017 DocID14134 Rev 11 1/20 

This is information on a product in full production. www.st.com 

 

 

STWD100 
 

Watchdog timer circuit 

Datasheet - production data 

 

 

Features 
 Current consumption 13 µA typ.  

 Available watchdog timeout periods are  
3.4 ms, 6.3 ms, 102 ms, and 1.6 s  

 Chip enable input  

 Open drain or push-pull WDO  output  

 Operating temperature range: ï40 to 125 °C  

 Packages: SOT23-5 and SC70-5  
(SOT323-5)  

 ESD performance  

 HBM: 2000 V 

 CDM: 1000 V 

 Automotive qualified  

Applications 
 Telecommunications  

 Alarm systems  

 Industrial equipment  

 Networking  

 Medical equipment  

 UPS (uninterruptible power supply)  

 Automotive  

Description 
The STWD100 watchdog timer circuits are self-
contained devices which prevent system failures 
that are caused by certain types of hardware 
errors (such as, non-responding peripherals and 
bus contention) or software errors (such as a bad 
code jump and a code stuck in loop). 

The STWD100 watchdog timer has an input, 

WDI, and an output, WDO  . The input is used to 

clear the internal watchdog timer periodically 
within the specified timeout period, twd. While the 
system is operating correctly, it periodically 
toggles the watchdog input, WDI. If the system 
fails, the watchdog timer is not reset, a system 
alert is generated and the watchdog output, 

WDO  , is asserted. 

The STWD100 circuit also has an enable pin, 

EN  , which can enable or disable the watchdog 

functionality. The EN  pin is connected to the 

internal pull-down resistor. The device is enabled 

if the EN  pin is left floating. 
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1 Package pin connections and pin description table 
Figure 1: SOT23-5 and SC70-5 (SOT323-5) pin connections 

 

 

Table 1: SOT23-5 and SC70-5 (SOT323-5) pin description 

Pin number Name Description 

1 WDO   Watchdog output 

2 GND Ground 

3 EN   Enable pin 

4 WDI Watchdog input 

5 VCC Supply voltage 
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2 Functional description 
Figure 2: Logic diagram 

 

1. The WDO  output is available in open drain or push-pull configuration. 

Figure 3: Block diagram 

 

1. If the positive pulse on the enable pin, EN  , is longer than 1 µs, it resets the watch. 
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3 Operation 

The STWD100 device is used to detect an out-of-control MCU. The user has to ensure 
watchdog reset within the watchdog timeout period, otherwise the watchdog output is 
asserted and the MCU is restarted. The STWD100 can also be enabled or disabled by the 
chip enable pin. 

3.1 Watchdog input (WDI) 

The WDI input has to be toggled within the watchdog timeout period, tWD, otherwise the 

watchdog output, WDO  , is asserted. The internal watchdog timer, which counts the tWD 

period, is cleared as follows: 

1. by a transition on the watchdog output, WDO  (see Figure 8: "Timeout without  

re-trigger") or  

2. by a pulse on the enable pin, EN  (see Figure 10: "Enable pin, EN , triggering") or  

3. by toggling the WDI input (low-to-high on all versions and high-to-low on the 
STWD100xW, STWD100xX and STWD100xY only).  

The pulses on the WDI input with a duration of at least 1 µs are detected and glitches 
shorter than 100 ns are ignored. 

If the WDI is permanently tied high or low and EN  is tied low, the WDO  toggles every 

3.4 ms (tWD) on the STWD100xP and every tWD and tPW on the STWD100xW, STWD100xX 
and STWD100xY (see Figure 8: "Timeout without re-trigger"). 

3.2 Watchdog output ( WDO ) 

When the VCC exceeds the timer startup voltage, VSTART, after power-up, the internal 

watchdog timer starts counting. If the timer is not cleared within the tWD, the WDO  goes 

low (see Figure 6: "Power-up"). 

After exceeding the tWD, the WDO  is asserted for tPW on STWD100xW, STWD100xX and 

STWD100xY regardless of possible WDI transitions (see Figure 9: "Trigger after timeout"). 

On the STWD100xP, WDO  is asserted for a minimum of 10 µs and a maximum of tWD 

after exceeding the tWD period (see Figure 8: "Timeout without re-trigger" and Figure 9: 
"Trigger after timeout"). 

The STWD100 has an active low open drain or push-pull output. An external pull-up 
resistor connected to any supply voltage up to 6 V is required in case of an open drain 

WDO  output (see Figure 4: "Open drain WDO output connection"). Select a resistor 

value large enough to register a logic low, and small enough to register a logic high while 
supplying all input current and leakage paths connected to the reset output line. A 10 kɋ 
pull-up resistor is sufficient in most applications. 
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Figure 4: Open drain WDO output connection 

 
 

3.3 Chip enable input ( EN ) 

All states mentioned in Section 3.1: "Watchdog input (WDI)" and Section 3.2: "Watchdog 

output ( WDO )" are valid under the condition that EN  is in logical low state. 

The behavior of EN  is common to all versions (i.e. STWD100xP, STWD100xW, 

STWD100xX and STWD100xY). 

If the EN  goes high after power-up, in less than tWD from the moment that VCC exceeds 

the timer startup voltage, VSTART, the WDO  stays high for the same time period as EN  , 

plus tWD (see Figure 10: "Enable pin, EN , triggering"). 

If the EN  goes high anytime during normal operation, the WDO   goes high as well, but 

the minimum possible WDO  pulse width is 10 µs (see Figure 10: "Enable pin, EN , 

triggering"). 

Pulses on the EN  pin with a duration of at least 1 µs are detected and glitches shorter 

than 100 ns are ignored. 
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3.4 Applications information 

Interfacing to microprocessors with bidirectional reset pins 

Microprocessors with bidirectional reset pins can contend with the STWD100 watchdog 

output, WDO  . For example, if the WDO  output is driven high and the micro wants to 

pull it low, signal contention is the result. To prevent this from occurring, connect a 4.7 kɋ 

resistor between the WDO  output and the microprocessors reset I/O as in Figure 5: 

"Interfacing to microprocessors with bidirectional reset I/O". 

Figure 5: Interfacing to microprocessors with bidirectional reset I/O 
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4 Watchdog timing 
Figure 6: Power-up 
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Figure 7: Normal triggering 

 

 
Figure 8: Timeout without re-trigger 

 
 

 

 






















