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Table 5.1. Representative Conversion Times and Energy Consumption for the SAR
ADC with 1.65 V High-Speed VREF

Normal Power Mode

Low Power Mode

8 bit 10 bit 12 bit 8 bit 10 bit 12 bit

Highest nominal 8.17 MHz | 8.17 MHz 6.67 MHz 4.08 MHz | 4.08 MHz 4.00 MHz
SAR clock (24.5/3) (24.5/3) (20.0/3) (24.5/6) (24.5/6) (20.0/5)
frequency

Total number of 11 13 52 (13 x 4) 11 13 52 (13*4)
conversion

clocks required

Total tracking 15upus 15upus 4.8 us 15upus 15us 4.8 us

time (min) (1.5+3x 1.1) (1.5+3 x 1.1)

Total time for one 2.85 s 3.09 us 12.6 ps 4.19 ps 4.68 ps 17.8 ps
conversion

ADC Throughput | 351 ksps | 323 ksps 79 ksps 238 ksps | 214 ksps 56 ksps
Energy per 8.2nJ 8.9 nJ 36.5nJ 6.5 nJ 7.3 nd 27.7nJ
conversion

Note: This table assumes that the 24.5 MHz precision oscillator is used for 8- and 10-bit modes, and the 20 MHz
low power oscillator is used for 12-bit mode. The values in the table assume that the oscillators run at their
nominal frequencies. The maximum SAR clock values given in Table 4.10 allow for maximum oscillation
frequencies of 25.0 MHz and 22 MHz for the precision and low-power oscillators, respectively, when using
the given SAR clock divider values. Energy calculations are for the ADC subsystem only and do not include
CPU current. 12-bit mode is only available on C8051F980/6 and C8051F990/6 devices.
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SFR Definition 5.5. ADCOTK: ADCO Burst Mode Track Time

Bit 7 6 5 4 3 2 0
Name | Reserved ADOTK][5:0]
Type R R RIW
Reset 0 0 0 1 1 1 0
SFR Page = All; SFR Address = 0xBC
Bit Name Function
7 Reserved |Read = Ob; Write = Must Write Ob.
6 Unused |Read = 0b; Write = Don't Care.
5:0 | ADOTK][5:0] |ADCO Burst Mode Track Time.
Sets the time delay between consecutive conversions performed in Burst Mode.
The ADCO Burst Mode Track time is programmed according to the following equa-
tion:
Ttrack
ADOTK = 63— (— -
50ns
or
Ttrack = (64— ADOTK)50ns
Notes:
1. If ADOTM is set to 1, an additional 3 SAR clock cycles of Track time will be inserted prior to starting the
conversion.
2. The Burst Mode Track delay is not inserted prior to the first conversion. The required tracking time for the first
conversion should be met by the Burst Mode Power-Up Time.
78 Rev. 1.2 )
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SFR Definition 8.1. CSOCN: Capacitive Sense Control

Bit 7 6 5 4 3 2 1 0
Name | CSOEN | CSOEOS | CSOINT |CSOBUSY | CSOCMPEN | Reserved | CSOPME | CSOCMPF
Type R/W R R/IW R/W R/W R R R
Reset 0 0 0 0 0 0 0 0

SFR Page = 0x0; SFR Address = 0xB0O

Bit

Name

Description

7

CSOEN

CSO0 Enable.

0: CSO0 disabled and in low-power mode.
1: CSO enabled and ready to convert.

CSOEOS

CSO0 End of Scan Interrupt Flag.

0: CSO has not completed a scan since the last time CSOEOS was cleared.
1: CSO has completed a scan.

This bit is not automatically cleared by hardware.

CSOINT

CSO0 Interrupt Flag.

0: CSO0 has not completed a data conversion since the last time CSOINT was
cleared.

1. CSO has completed a data conversion.

This bit is not automatically cleared by hardware.

CSOBUSY

CSO0 Busy.

Read:

0: CSO0 conversion is complete or a conversion is not currently in progress.
1: CSO conversion is in progress.

Write:

0: No effect.

1: Initiates CSO conversion if CSOCM[2:0] = 000b, 110b, or 111b.

CSOCMPEN

CSO0 Digital Comparator Enable Bit.

Enables the digital comparator, which compares accumulated CSO conversion
output to the value stored in CSOTHH:CSOTHL.

0: CSO0 digital comparator disabled.

1: CSO digital comparator enabled.

Reserved

Read = Varies.

CSOPME

CSO0 Pin Monitor Event.

Set if any converter re-tries have occurred due to a pin monitor event. This bit
remains set until cleared by firmware.

CSOCMPF

CSO0 Digital Comparator Interrupt Flag.
0: CSO0 result is smaller than the value set by CSOTHH and CSOTHL since the last
time CSOCMPF was cleared.

1: CSO result is greater than the value set by CSOTHH and CSOTHL since the last
time CSOCMPF was cleared.

SILICON LABS
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8.14. Capacitive Sense Multiplexer

The input multiplexer can be controlled through two methods. The CSOMX register can be written to
through firmware, or the register can be configured automatically using the modules auto-scan functionality

(see “8.8. Automatic Scanning (Method 1—CSOSMEN = 0)").

CSOMX

CSOMXO0

CsoucC
CSOMX3
CSOMX2
CSOMX1

PO.OK——

CSOMUX

P1.5 IZI—P/

Figure 8.3. CSO Multiplexer Block Diagram

CSO
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SFR Definition 13.3. EIE1l: Extended Interrupt Enable 1

Bit 7 6 5 4 3 2 1 0
Name ET3 ECPO EPCAQ EADCO | EWADCO | ERTCOA | ESMBO
Type R/W R R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Page = All; SFR Address = OxE6
Bit Name Function
7 ET3 Enable Timer 3 Interrupt.
This bit sets the masking of the Timer 3 interrupt.
0: Disable Timer 3 interrupts.
1: Enable interrupt requests generated by the TF3L or TF3H flags.
6 Unused |Read = 0b. Write = Don't care.
5 ECPO |Enable ComparatorQ (CPO) Interrupt.
This bit sets the masking of the CPO interrupt.
0: Disable CPO interrupts.
1: Enable interrupt requests generated by the CPORIF or CPOFIF flags.
4 EPCAO |Enable Programmable Counter Array (PCAO) Interrupt.
This bit sets the masking of the PCAO interrupts.
0: Disable all PCAO interrupts.
1: Enable interrupt requests generated by PCAO.
3 EADCO |Enable ADCO Conversion Complete Interrupt.
This bit sets the masking of the ADCO Conversion Complete interrupt.
0: Disable ADCO Conversion Complete interrupt.
1: Enable interrupt requests generated by the ADOINT flag.
2 | EWADCO |Enable Window Comparison ADCO Interrupt.
This bit sets the masking of ADCO Window Comparison interrupt.
0: Disable ADCO Window Comparison interrupt.
1: Enable interrupt requests generated by ADCO Window Compare flag (ADOWINT).
1 | ERTCOA |Enable SmaRTClock Alarm Interrupts.
This bit sets the masking of the SmaRTClock Alarm interrupt.
0: Disable SmaRTClock Alarm interrupts.
1: Enable interrupt requests generated by a SmaRTClock Alarm.

0 ESMBO |Enable SMBus (SMBO) Interrupt.

This bit sets the masking of the SMBO interrupt.

0: Disable all SMBO interrupts.

1: Enable interrupt requests generated by SMBO.
144 Rev. 1.2

SILICON LABS




C8051F99x-C8051F98x

SFR Definition 14.4. FLKEY: Flash Lock and Key

Bit 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0
SFR Page = All; SFR Address = 0xB7
Bit Name Function
7:0 | FLKEY[7:0] | Flash Lock and Key Register.
Write:
This register provides a lock and key function for Flash erasures and writes. Flash
writes and erases are enabled by writing OxA5 followed by 0xF1 to the FLKEY regis-
ter. Flash writes and erases are automatically disabled after the next write or erase is
complete. If any writes to FLKEY are performed incorrectly, or if a Flash write or erase
operation is attempted while these operations are disabled, the Flash will be perma-
nently locked from writes or erasures until the next device reset. If an application
never writes to Flash, it can intentionally lock the Flash by writing a non-0xA5 value to
FLKEY from software.
Read:
When read, bits 1-0 indicate the current Flash lock state.
00: Flash is write/erase locked.
01: The first key code has been written (OxA5).
10: Flash is unlocked (writes/erases allowed).
11: Flash writes/erases disabled until the next reset.
160 Rev. 1.2 )
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16. Cyclic Redundancy Check Unit (CRCO)

C8051F99x-C8051F98x devices include a cyclic redundancy check unit (CRCO0) that can perform a CRC
using a 16-bit polynomial. CRCO accepts a stream of 8-bit data written to the CRCOIN register. CRCO posts
the 16-bit result to an internal register. The internal result register may be accessed indirectly using the
CRCOPNT bits and CRCODAT register, as shown in Figure 16.1. CRCO also has a bit reverse register for
quick data manipulation.

8, 8 Automatic CRC ‘ l Flash
CRCOIN Controller Memory
A
Z L
2 [[CRCOSEL > _ CRCOAUTO
Q [[CRCOINIT » CRC Engine
O [[CRCOVAL > CREIENT
16t
CRCOPNTO
1
RESULT
CRCOFLIP R
Write 8 i 8 i

| | \ 2 to 1 MUX /

;%%; 8
$»| CRCODAT

CRCOFLIP
Read

Figure 16.1. CRCO Block Diagram

16.1. CRC Algorithm

The C8051F99x-C8051F98x CRC unit generates a CRC result equivalent to the following algorithm:

1. XOR the input with the most-significant bits of the current CRC result. If this is the first iteration of the
CRC unit, the current CRC result will be the set initial value
(0x0000 or OXFFFF).

2a. If the MSB of the CRC result is set, shift the CRC result and XOR the result with the selected
polynomial.

2b. If the MSB of the CRC result is not set, shift the CRC result.

Repeat Steps 2a/2b for the number of input bits (8). The algorithm is also described in the following exam-
ple.

172 Rev. 1.2
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SFR Definition 16.1. CRCOCN: CRCO Control

Bit 7 6 5 4 3 2 1 0
Name CRCOINIT | CRCOVAL CRCOPNT
Type R R R R RIW RIW R RIW
Reset 0 0 0 1 0 0 0 0

SFR Page = All; SFR Address = 0x84

Bit Name Function
7:4 Unused Read = 0001b; Write = Don’t Care.
3 CRCOINIT | CRCO Result Initialization Bit.
Writing a 1 to this bit initializes the entire CRC result based on CRCOVAL.
2 CRCOVAL | CRCO Set Value Initialization Bit.
This bit selects the set value of the CRC result.
0: CRC result is set to 0x00000000 on write of 1 to CRCOINIT.
1: CRC result is set to OXFFFFFFFF on write of 1 to CRCOINIT.
1 Unused Read = Ob; Write = Don't Care.
0 CRCOPNT | CRCO Result Pointer.
Specifies the byte of the CRC result to be read/written on the next access to
CRCODAT. The value of these bits will auto-increment upon each read or write.
0: CRCODAT accesses bits 7-0 of the 16-bit CRC result.
1: CRCODAT accesses bhits 15-8 of the 16-bit CRC result.
Note: Upon initiation of an automatic CRC calculation, the three cycles following a write to CRCOCN that initiate a

CRC operation must only contain instructions which execute in the same number of cycles as the number of
bytes in the instruction. An example of such an instruction is a 3-byte MOV that targets the CRCOFLIP
register. When programming in C, the dummy value written to CRCOFLIP should be a non-zero value to
prevent the compiler from generating a 2-byte MOV instruction.

SILICON LABS
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SFR Definition 16.2. CRCOIN: CRCO Data Input

Bit 7 6 5 4 3 0
Name CRCO|N[7ZO]
Reset 0 0 0 0 0 0
SFR Page = All; SFR Address = 0x85
Bit Name Function
7:0 | CRCOIN[7:0] |CRCO Data Input.

Each write to CRCOIN results in the written data being computed into the existing
CRC result according to the CRC algorithm described in Section 16.1

SFR Definition 16.3. CRCODAT: CRCO Data Output

Bit 7 6 5 4 3 0
Name CRCODAT[7:0]
Type R/W
Reset 0 0 0 0 0 0
SFR Page = All; SFR Address = 0x86
Bit Name Function

7:0 | CRCODATI[7:0]

CRCO Data Output.

Each read or write performed on CRCODAT targets the CRC result bits pointed to

by the CRCO Result Pointer (CRCOPNT bits in CRCOCN).

176
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18.2. Power-Fail Reset

C8051F99x-C8051F98x devices have a Vpp Supply Monitor that is enabled and selected as a reset
source after each power-on or power-fail reset. When enabled and selected as a reset source, any power
down transition or power irregularity that causes Vpp to drop below Vigt will cause the RST pin to be
driven low and the CIP-51 will be held in a reset state (see Figure 18.2). When Vpp returns to a level
above VigT, the CIP-51 will be released from the reset state.

After a power-fail reset, the PORSF flag reads 1, the contents of RAM invalid, and the Vpp supply monitor
is enabled and selected as a reset source. The enable state of the Vpp supply monitor and its selection as
a reset source is only altered by power-on and power-fail resets. For example, if the Vpp supply monitor is
de-selected as a reset source and disabled by software, then a software reset is performed, the Vpp
supply monitor will remain disabled and de-selected after the reset.

In battery-operated systems, the contents of RAM can be preserved near the end of the battery’s usable
life if the device is placed in Sleep Mode prior to a power-fail reset occurring. When the device is in Sleep
Mode, the power-fail reset is automatically disabled and the contents of RAM are preserved as long as
Vpp does not fall below Vpgor. A large capacitor can be used to hold the power supply voltage above Vpor
while the user is replacing the battery. Upon waking from Sleep mode, the enable and reset source select
state of the Vpp supply monitor are restored to the value last set by the user.

To allow software early notification that a power failure is about to occur, the VDDOK bit is cleared when
the Vpp supply falls below the Vyyagn threshold. The VDDOK bit can be configured to generate an
interrupt. See Section “13. Interrupt Handler” on page 138 for more details.

Important Note: To protect the integrity of Flash contents, the Vpp supply monitor must be enabled and
selected as a reset source if software contains routines which erase or write Flash memory. If the
Vpp supply monitor is not enabled, any erase or write performed on Flash memory will cause a Flash Error
device reset.

Important Notes:

m  The Power-on Reset (POR) delay is not incurred after a Vpp supply monitor reset. See Section
“4. Electrical Characteristics” on page 48 for complete electrical characteristics of the Vpp monitor.

m Software should take care not to inadvertently disable the Vpp Monitor as a reset source when writing
to RSTSRC to enable other reset sources or to trigger a software reset. All writes to RSTSRC should
explicitly set PORSF to 1 to keep the Vpp Monitor enabled as a reset source.

m  The Vpp supply monitor must be enabled before selecting it as a reset source. Selecting the Vpp

supply monitor as a reset source before it has stabilized may generate a system reset. In systems
where this reset would be undesirable, a delay should be introduced between enabling the Vpp supply

monitor and selecting it as a reset source. See Section “4. Electrical Characteristics” on page 48 for
minimum Vpp Supply Monitor turn-on time. No delay should be introduced in systems where

software contains routines that erase or write Flash memory. The procedure for enabling the Vpp
supply monitor and selecting it as a reset source is shown below:

1. Enable the Vpp Supply Monitor (VDMEN bit in VDMOCN = 1).

2. Wait for the Vpp Supply Monitor to stabilize (optional).

3. Select the Vpp Supply Monitor as a reset source (PORSF bit in RSTSRC = 1).

183 Rev. 1.2
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SFR Definition 18.2. RSTSRC: Reset Source

Bit 7 6 5 4 3 2 1 0
Name | RTCORE | FERROR | CORSEF | SWRSF | WDTRSF | MCDRSF | PORSF PINRSF
Type R/W R R/W R/W R R/W R/W R
Reset | Varies Varies Varies Varies Varies Varies Varies Varies

SFR Page = 0x0; SFR Address = OxEF.
Bit Name Description Write Read

7 | RTCORE |SmaRTClock Reset Enable |0: Disable SmaRTClock |Setto 1 if SmaRTClock

and Flag as a reset source. alarm or oscillator fail
1: Enable SmaRTClock as |caused the last reset.
a reset source.

6 | FERROR |Flash Error Reset Flag. N/A Setto 1 if Flash
read/write/erase error
caused the last reset.

5 | CORSEF |Comparator0O Reset Enable |0: Disable ComparatorO as | Set to 1 if ComparatorQ

and Flag. a reset source. caused the last reset.
1: Enable Comparator0 as
a reset source.
4 SWRSF |Software Reset Force and Writing a 1 forces a sys- | Set to 1 if last reset was
Flag. tem reset. caused by a write to
SWRSF.

3 | WDTRSF |Watchdog Timer Reset Flag. | N/A Set to 1 if Watchdog Timer
overflow caused the last
reset.

2 | MCDRSF |Missing Clock Detector 0: Disable the MCD. Set to 1 if Missing Clock

(MCD) Enable and Flag. 1: Enable the MCD. Detector timeout caused
The MCD triggers a reset |the last reset.
if a missing clock condition
is detected.
1 PORSF |Power-On / Power-Fail 0: Disable the VDD Supply | Set to 1 anytime a power-
Reset Flag, and Power-Fail |Monitor as a reset source. |on or V9D monitor reset
Reset Enable. 1: Enable the VDD Supply |occurs.
Monitor as a reset
source.3
0 PINRSF |HW Pin Reset Flag. N/A Set to 1 if RST pin caused
the last reset.
Notes:
1. Itis safe to use read-modify-write operations (ORL, ANL, etc.) to enable or disable specific interrupt sources.
2. If PORSF read back 1, the value read from all other bits in this register are indeterminate.

3. Writing a 1 to PORSF before the VDD Supply Monitor is stabilized may generate a system reset.
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20.1.2. Using RTCOADR and RTCODAT to Access SmaRTClock Internal Registers

The SmaRTClock internal registers can be read and written using RTCOADR and RTCODAT. The
RTCOADR register selects the SmaRTClock internal register that will be targeted by subsequent reads or
writes. Recommended instruction timing is provided in this section. If the recommended instruction timing
is not followed, then BUSY (RTCOADR.7) should be checked prior to each read or write operation to make
sure the SmaRTClock Interface is not busy performing the previous read or write operation. A SmaRT-
Clock Write operation is initiated by writing to the RTCODAT register. Below is an example of writing to a
SmaRTClock internal register.

1. Poll BUSY (RTCOADR.7) until it returns 0 or follow recommended instruction timing.

2. Write 0x05 to RTCOADR. This selects the internal RTCOCN register at SmaRTClock Address 0x05.

3. Write 0x00 to RTCODAT. This operation writes 0x00 to the internal RTCOCN register.

A SmaRTClock Read operation is initiated by setting the SmaRTClock Interface Busy bit. This transfers
the contents of the internal register selected by RTCOADR to RTCODAT. The transferred data will remain in
RTCODAT until the next read or write operation. Below is an example of reading a SmaRTClock internal
register.

1. Poll BUSY (RTCOADR.7) until it returns 0 or follow recommended instruction timing.

Write 0x05 to RTCOADR. This selects the internal RTCOCN register at SmaRTClock Address 0x05.
Write 1 to BUSY. This initiates the transfer of data from RTCOCN to RTCODAT.

Poll BUSY (RTCOADR.7) until it returns 0 or follow recommend instruction timing.

Read data from RTCODAT. This data is a copy of the RTCOCN register.

a s~ wDnN

Note: The RTCOADR and RTCODAT registers will retain their state upon a device reset.
20.1.3. RTCOADR Short Strobe Feature

Reads and writes to indirect SmaRTClock registers normally take 7 system clock cycles. To minimize the
indirect register access time, the Short Strobe feature decreases the read and write access time to 6 sys-
tem clocks. The Short Strobe feature is automatically enabled on reset and can be manually enabled/dis-
abled using the SHORT (RTCOADR.4) control bit.

Recommended Instruction Timing for a single register read with short strobe enabled:

nmov RTCOADR, #095h
nop

nop

nop

mov A, RTCODAT

Recommended Instruction Timing for a single register write with short strobe enabled:

nmov RTCOADR, #095h
nmov RTCODAT, #000h
nop

20.1.4. SmaRTClock Interface Autoread Feature

When Autoread is enabled, each read from RTCODAT initiates the next indirect read operation on the
SmaRTClock internal register selected by RTCOADR. Software should set the BUSY bit once at the begin-
ning of each series of consecutive reads. Software should follow recommended instruction timing or check
if the SmaRTClock Interface is busy prior to reading RTCODAT. Autoread is enabled by setting AUTORD
(RTCOADR.6) to logic 1.
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20.3.3. Software Considerations for using the SmaRTClock Timer and Alarm

The SmaRTClock timer and alarm have two operating modes to suit varying applications. The two modes
are described below:

Mode 1:

The first mode uses the SmaRTClock timer as a perpetual timebase which is never reset to zero. Every 36
hours, the timer is allowed to overflow without being stopped or disrupted. The alarm interval is software
managed and is added to the ALRMn registers by software after each alarm. This allows the alarm match
value to always stay ahead of the timer by one software managed interval. If software uses 32-bit unsigned
addition to increment the alarm match value, then it does not need to handle overflows since both the timer
and the alarm match value will overflow in the same manner.

This mode is ideal for applications which have a long alarm interval (e.g., 24 or 36 hours) and/or have a
need for a perpetual timebase. An example of an application that needs a perpetual timebase is one
whose wake-up interval is constantly changing. For these applications, software can keep track of the
number of timer overflows in a 16-bit variable, extending the 32-bit (36 hour) timer to a 48-bit (272 year)
perpetual timebase.

Mode 2:

The second mode uses the SmaRTClock timer as a general purpose up counter which is auto reset to zero
by hardware after each alarm. The alarm interval is managed by hardware and stored in the ALRMn regis-
ters. Software only needs to set the alarm interval once during device initialization. After each alarm, soft-
ware should keep a count of the number of alarms that have occurred in order to keep track of time.

This mode is ideal for applications that require minimal software intervention and/or have a fixed alarm
interval. This mode is the most power efficient since it requires less CPU time per alarm.
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22.5.2. Read Sequence (Master)

During a read sequence, an SMBus master reads data from a slave device. The master in this transfer will
be a transmitter during the address byte, and a receiver during all data bytes. The SMBus interface gener-
ates the START condition and transmits the first byte containing the address of the target slave and the
data direction bit. In this case the data direction bit (R/W) will be logic 1 (READ). Serial data is then
received from the slave on SDA while the SMBus outputs the serial clock. The slave transmits one or more
bytes of serial data.

If hardware ACK generation is disabled, the ACKRQ is set to 1 and an interrupt is generated after each
received byte. Software must write the ACK bit at that time to ACK or NACK the received byte.

With hardware ACK generation enabled, the SMBus hardware will automatically generate the ACK/NACK,
and then post the interrupt. It is important to note that the appropriate ACK or NACK value should be
set up by the software prior to receiving the byte when hardware ACK generation is enabled.

Writing a 1 to the ACK bit generates an ACK; writing a 0 generates a NACK. Software should write a 0 to
the ACK bit for the last data transfer, to transmit a NACK. The interface exits Master Receiver Mode after
the STO bit is set and a STOP is generated. The interface will switch to Master Transmitter Mode if SMBO-
DAT is written while an active Master Receiver. Figure 22.6 shows a typical master read sequence. Two
received data bytes are shown, though any number of bytes may be received. Notice that the ‘data byte
transferred’ interrupts occur at different places in the sequence, depending on whether hardware ACK gen-
eration is enabled. The interrupt occurs before the ACK with hardware ACK generation disabled, and after
the ACK when hardware ACK generation is enabled.

| Interrupts with Hardware ACK Enabled (EHACK = 1)

Y \ 4 Y \ 4
‘ S SLA R A Data Byte A Data Byte N|P
A A A A

| Interrupts with Hardware ACK Disabled (EHACK = 0)

Received by SMBus S =START
Interface P =STOP
A =ACK
_ N = NACK
Transmitted by R = READ
SMBus Interface SLA = Slave Address

Figure 22.6. Typical Master Read Sequence
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SFR Definition 25.6. THO: Timer 0 High Byte

Bit 7 6 5 4 3
Name THO[7:0]
Type R/W
Reset 0 0 0 0 0
SFR Page = 0x0; SFR Address = 0x8C
Bit Name Function
7:0 | THO[7:0] |Timer O High Byte.

The THO register is the high byte of the 16-bit Timer 0.

SFR Definition 25.7. TH1: Timer 1 High Byte

Bit 7 6 5 4 3
Name TH1[7:0]
Type R/W
Reset 0 0 0 0 0
SFR Page = 0x0; SFR Address = 0x8D
Bit Name Function
7:0 | TH1[7:0] |Timer 1 High Byte.

The TH1 register is the high byte of the 16-bit Timer 1.
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SFR Definition 25.9. TMR2RLL: Timer 2 Reload Register Low Byte

Bit 7 6 5 4 3 0
Name TMR2RLL[7:0]
Reset 0 0 0 0 0 0
SFR Page = 0x0; SFR Address = OXxCA
Bit Name Function
7:0 | TMR2RLL[7:0] | Timer 2 Reload Register Low Byte.
TMR2RLL holds the low byte of the reload value for Timer 2.
SFR Definition 25.10. TMR2RLH: Timer 2 Reload Register High Byte
Bit 7 6 5 4 3 0
Name TMR2RLH[7:0]
Reset 0 0 0 0 0 0
SFR Page = 0x0; SFR Address = OxCB
Bit Name Function

7:0 | TMR2RLH[7:0]

Timer 2 Reload Register High Byte.

TMR2RLH holds the high byte of the reload value for Timer 2.
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26.2. PCAO Interrupt Sources

Figure 26.3 shows a diagram of the PCA interrupt tree. There are five independent event flags that can be
used to generate a PCAO interrupt. They are: the main PCA counter overflow flag (CF), which is set upon
a 16-bit overflow of the PCAO counter, an intermediate overflow flag (COVF), which can be set on an
overflow from the 8th, 9th, 10th, or 11th bit of the PCAO counter, and the individual flags for each PCA
channel (CCF0, CCF1, and CCF2), which are set according to the operation mode of that module. These
event flags are always set when the trigger condition occurs. Each of these flags can be individually
selected to generate a PCAO interrupt, using the corresponding interrupt enable flag (ECF for CF, ECOV
for COVF, and ECCFn for each CCFn). PCAO interrupts must be globally enabled before any individual
interrupt sources are recognized by the processor. PCAO interrupts are globally enabled by setting the EA
bit and the EPCAO bit to logic 1.

(forn=0t02)
PCAOCPMn PCAOCN PCAOMD PCAOPWM
P[E[C[CM[T[P[E| |C|C] C|C|C| |[C C|C|C|E A|E|C] C|C
C|A|AJA|IOWMC| [F[R C|C|C I [D[D| [P|P[P|C R|C|O] L|L
MIO|P|P|T|G|M|C| F[F|F D[T[L[ [S|S[S|F S|O|V S[s
1(M|P|N[n|n|n|F 2(1|0 L|E|C| |2|1|0 E|V|F E|E
6[n|n|n n K L L|L
n 1[0
' |
PCA Counter/Timer 8, 9, _ . .
10 or 11-bit Overflow |—|—,—> Set 8, 9, 10, or 11 bit Operation
v
PCA Counter/Timer 16- o 0 Y o
bit Overflow 1
ECCFO 3 1 EPCAO _l EA _l
0 0 0 Interrupt
PCACMC('):dOuIe 0 o oo o o—> Priority
( ) 1 ] / 1 1 Decoder
ECCF1 j
PCA Module 1 e
(CCF1) 1
ECCF2 j
PCA Module 2 o
(CCF2) 1
Figure 26.3. PCA Interrupt Block Diagram
®
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26.4. Watchdog Timer Mode

A programmable watchdog timer (WDT) function is available through the PCA Module 2. The WDT is used
to generate a reset if the time between writes to the WDT update register (PCAOCPH2) exceed a specified
limit. The WDT can be configured and enabled/disabled as needed by software.

With the WDTE bit set in the PCAOMD register, Module 2 operates as a watchdog timer (WDT). The
Module 2 high byte is compared to the PCA counter high byte; the Module 2 low byte holds the offset to be
used when WDT updates are performed. The Watchdog Timer is enabled on reset. Writes to some
PCA registers are restricted while the Watchdog Timer is enabled. The WDT will generate a reset
shortly after code begins execution. To avoid this reset, the WDT should be explicitly disabled (and
optionally re-configured and re-enabled if it is used in the system).

26.4.1. Watchdog Timer Operation

While the WDT is enabled:

PCA counter is forced on.

Writes to PCAOL and PCAOQOH are not allowed.

PCA clock source bits (CPS2—-CPSQ0) are frozen.

PCA Idle control bit (CIDL) is frozen.

Module 2 is forced into software timer mode.

Writes to the Module 2 mode register (PCAOCPM?2) are disabled.

While the WDT is enabled, writes to the CR bit will not change the PCA counter state; the counter will run
until the WDT is disabled. The PCA counter run control bit (CR) will read zero if the WDT is enabled but
user software has not enabled the PCA counter. If a match occurs between PCAOCPH2 and PCAOH while
the WDT is enabled, a reset will be generated. To prevent a WDT reset, the WDT may be updated with a
write of any value to PCAOCPH2. Upon a PCAOCPH2 write, PCAOH plus the offset held in PCAOCPL2 is
loaded into PCAOCPH2 (See Figure 26.11).

PCAOMD
CWwW |C|C|CIE
ool Blelele ) PCAOCPH?
DI|TIL| |S[S|S|F
L|E|C| [2]1(0
K

\;I> > 8-hit Match Rese
Enable | Comparator

i

PCAOCPL2 [ 8-bitAdder K| PCAOH PCAOL Overfiow

A

5 Adder

Write to Enable

PCAOCPH2

Figure 26.11. PCA Module 2 with Watchdog Timer Enabled
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The 8-bit offset held in PCAOCPH2 is compared to the upper byte of the 16-bit PCA counter. This offset
value is the number of PCAOL overflows before a reset. Up to 256 PCA clocks may pass before the first
PCAOL overflow occurs, depending on the value of the PCAOL when the update is performed. The total
offset is then given (in PCA clocks) by Equation 26.5, where PCAOL is the value of the PCAOL register at
the time of the update.

Offset = (256 x PCAOCPL2) + (256 — PCAOL)

Equation 26.5. Watchdog Timer Offset in PCA Clocks

The WDT reset is generated when PCAOL overflows while there is a match between PCAOCPH2 and
PCAOQOH. Software may force a WDT reset by writing a 1 to the CCF2 flag (PCAOCN.2) while the WDT is
enabled.

26.4.2. Watchdog Timer Usage

To configure the WDT, perform the following tasks:

1. Disable the WDT by writing a 0 to the WDTE bit.

2. Select the desired PCA clock source (with the CPS2—-CPSO0 bits).
3. Load PCAOCPL2 with the desired WDT update offset value.
4

. Configure the PCA Idle mode (set CIDL if the WDT should be suspended while the CPU is in Idle
mode).

Enable the WDT by setting the WDTE bit to 1.
6. Reset the WDT timer by writing to PCAOCPH2.

o

The PCA clock source and Idle mode select cannot be changed while the WDT is enabled. The watchdog
timer is enabled by setting the WDTE or WDLCK bits in the PCAOMD register. When WDLCK is set, the
WDT cannot be disabled until the next system reset. If WDLCK is not set, the WDT is disabled by clearing
the WDTE bit.

The WDT is enabled following any reset. The PCAO counter clock defaults to the system clock divided by
12, PCAOL defaults to 0x00, and PCAOCPL2 defaults to 0x00. Using Equation 26.5, this results in a WDT
timeout interval of 256 PCA clock cycles, or 3072 system clock cycles. Table 26.3 lists some example
timeout intervals for typical system clocks.

Table 26.3. Watchdog Timer Timeout Intervals?®

System Clock (Hz) PCAOCPL2 Timeout Interval (ms)
24,500,000 255 32.1
24,500,000 128 16.2
24,500,000 32 4.1
3,062,5002 255 257
3,062,500° 128 129.5
3,062,5007 32 33.1

32,000 255 24576
32,000 128 12384
32,000 32 3168
Notes:
1. Assumes SYSCLK/12 as the PCA clock source, and a PCAOL value
of 0x00 at the update time.
2. Internal SYSCLK reset frequency = Internal Oscillator divided by 8.
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