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1. Scope
This document is the Function Specification of Watch Dog Timer.

2. Features

It contains:
» Selectable from eight (WDT_0) or 16 (WDT _1) counter input clocks.
» Switchable between watchdog timer mode and interval timer mode.
WatchdogTimer Mode:

> If the counter overflows, an internal reset or an internal NMI interrupt is
generated.

» When the LSl isselected to be internally reset at counter overflow, alow
level signal is output from the RESO pin if the counter overflows.

Internal Timer Mode:

» If the counter overflows, an internal timer group (WOVI) is generated.
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3. Block Diagram
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[Legand]
TCSR_O: Timer control/status register 0
TCNT_0: Timer countar_0
TSSA_A: Timer control/status registar_1
TCNT_1: Timer countar_1
Motes: 1. The RESD signal outputs the low level signal when the intemal reset signal is
genarated due to a TCNT overflow of either WDT_0 or WDT_1. The intemal reset signal
first resets the WDT in which the overflow has occurred first.
2. The intamal NMI interrupt signal can be indepandently output from sither WDT_0 or WDT_1.
Tha intermupt controller does not distinguish tha NMI intermupt request from WDT_O from
that from WDT_1.

Figure 3.1: FRT block diagram
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4. Port Description
Table below shows the FRT port descriptions

Name /O Function

RESO Output Outputs the counter overflow signal
in watchdog timer mode

EXCL Input Inputs the clock pulseto the WDT_1
prescaler counter

5. Register Description
ThisWDT hasthe following registers:

* Timer Counter (TCNT)

* Timer Control Status Register (TCSR)

5.1 Timer Counter (TCNT)
Bit 7 6 5 4 3 2 1 0

TCNT7 |[TCNT6 |[TCNTS [TCNT4 |[TCNT3 |[TCNT2 |[TCNT1 |TCNTO

Initial value 0 0 0 0 0 0 0 0

Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

5.2 Timer Control Status Register (TCSR)
TCSR selects the clock source to be input to TCNT, and the timer mode.

Bit 7 6 5 4 3 2 1 0
OVF |WTIT |TME . RST/NMI |CKS2 |CKSL |[CKSO

Initial value

Read/Write RW RW RW RW RW RW RW RW
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« TCSR_O
Bit Bit Name Initial Value R/W  Description
7 OVF Q RAW)* Overflow Flag
Indicates that TCNT has overflowed (changes from H'FF
to H'00).
[Setting conditions]
+ When TCNT overflows (changes from H'FF to H'00)
+ When internal reset request generation is selected in
watchdog timer mode, OVF is cleared automatically
by the intemal raset.
[Clearing conditions]
« When TCSR is read when OVF = 1, then 0 is written
to OVF
« When 0 is written to TME
G WTAT 0 RW  Timer Mode Selact
Selects whether the WDT Is used as a watchdog timer or
interval timer.

0: Interval timer mode
1: Watchdog timer mode
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5 TME 0 RW  Timer Enable
When this bit is set to 1, TCNT starts counting.

When this bit is cleared, TCNT stops counting and is
initialized to H'00.

4 — 0 RW  Reserved
The initial value should not be changed.
3 RST/MMI O RW  Reset or NMI

Selects to request an intemal reset or an NMI interrupt
when TCNT has overflowed.

0: An NMI interrupt is requested
1: An intemal reset is requested

200 CKSZto AlD RW  Clock Select2to 0
CKS0

Select the clock source to be input to TCNT. The
overflow frequency for ¢ = 33 MHz is enclosed in
parentheses,

000: ¢/2 (frequency: 15.5 ps)

001: §/64 (frequency: 496.5 us)

010: 128 (frequency: 993.0 us)

011: /512 (frequency: 4.0 ms)

100: (2048 (frequency: 15.9 ms)

101: $/B192 (frequency: 62.6 ms)

110: (/32768 (frequency: 254.2 ms)

111: $131072 (frequency: 1.02 s)
Maote:  *  Only 0 can be written, to clear the flag.
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Bit Bit Name Initial Value R/W Description
7 OVF 0 RAW)*' Overflow Flag

Indicates that TCNT has overflowad (ohangea from H'FF
to H'00).

[Setting conditions]

«  When TCNT overflows (changes from H'FF to H'00)

« When internal reset request generation is selected in
watchdog timer mode, OVF Is cleared automatically
by the internal resat.

[Clearing conditions)

e When TCSR is read when OVF = 1#°, then 0 is
written to OVF

«  When 0 is written to TME

6 WTAT 0 RW  Timer Mode Select

Selects whether the WDT is used as a watchdog timer
or interval timer.

0: Interval timer mode
1: Watchdog timer mode
5 TME 0 RW Timer Enable
When this bit is set to 1, TCNT starts counting.

When this bit Is cleared, TCNT stops counting and is
initialized to H'00.

4 PSS 0 RwW Prescaler Select
Selects the clock source to be input to TCNT.
0: Counts the divided cycle of 4—based prescaler (PSM)

1: Counts the divided cycle of $SUB—based prescaler
(PSS)

3 RST/NMI O RwW Resat or NMI

Selects to request an internal reset or an NMI interrupt
when TCNT has overflowed.

0: An NMI interrupt is requested
1: An internal reset is requested
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200 CKS2to AlD RW Clock Select 210 0

CKS0 Select the clock source to be input to TCNT. The

overflow cycle for ¢ = 33 MHz and ¢SUB = 32.768 kHz
is enclosed in parentheses.

When P55 = 0:

000: /2 (frequency: 15.5 ps)
001: §/64 (frequency: 496.5 us)
010: 4128 (frequency: 993.0 ps)
011: /5612 (frequency: 4.0 ms)
100: 2048 (frequency: 15.9 ms)
101: WB192 (frequency: 63.6 ms)
110: (32768 (frequency: 254.2 ms)
111: 131072 (frequency: 1.02 s)
When P55 = 1:

000: $SUB/2 (cycle: 15.6 ms)
001: $SUB/4 (cycle: 31.3 ms)
010: $SUB/E (cycle: B2.5 ms)
011: $SUB/MG (cycle: 125 ms)
100: $SUB/32 (cycle: 250 ms)
101: $SUB/E4 (cycle: 500 ms)
110: $SUB/M28 (cycle: 1 s)

111: $SUB/256 (cycle: 2 s)

Naotes: 1. Only O can be written, to clear the flag.

2. When OVF is polled with the interval timer interrupt disabled, OVF = 1 must be read at
least twice.
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6. Operation
6.1 Watchdog Timer Mode

TME=1  TCMHT TME =1 TCNT

TCNT value
Ovarflow
i .
Jx'l
|
HO0 ’ I Time
t Wt S t Y
WTAT =1 Write H'OD to OVF =1+ | WTIAT =1 Write H'0D to
1
1
1
1
1

Intemal reset signal

518 systemn clocks

WTAT:  Timer mode select bit
TME: Timer enable bit
OVE:  Overflow flag

Mote: + After the OVF bit becormes 1, it is cleared to 0 by an internal reset.
The XRST bitis also clearad to 0.

Figure 6.1: Watchdog Timer Mode (RST/NMI=1) Operation

6.2 Interval Timer Mode
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Figure 6.2: Interval Timer Mode Oper ation
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Figure 6.3: OVF Flag Set Timing

6.3 RESO Signal Output Timing
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Figure 6.4: Output of RESO signal

-End-
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