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C8051F55x/56x/57x

3. Pin Definitions

Table 3.1. Pin Definitions for the C8051F55x/56X/57x

Name Pin Pin Pin Type Description
40-pin 32-pin 24-pin
packages | packages | packages
VDD 4 4 3 Digital Supply Voltage. Must be connected.
GND 6 6 4 Digital Ground. Must be connected.
VDDA 5 5 — Analog Supply Voltage. Must be connected.
GNDA 7 7 5 Analog Ground. Must be connected.
VREGIN 3 3 2 Voltage Regulator Input
VIO 2 2 1 Port 1/0 Supply Voltage. Must be connected.
RST/ 10 10 8 D I/O Device Reset. Open-drain output of internal
POR or Vpp Monitor.
C2CK D I/O Clock signal for the C2 Debug Interface.
P4.0/ 9 — — D I/O or A In |Port 4.0. See SFR Definition 19.28.
Cc2Db D1/O Bi-directional data signal for the C2 Debug
Interface.
P3.0/ 9 — D I/O or A In [Port 3.0. See SFR Definition 19.24.
C2D D 1/O Bi-directional data signal for the C2 Debug
Interface.
pP2.1/ — 7 D I/O or A In |Port 2.1. See SFR Definition 19.20.
C2Db DI/O Bi-directional data signal for the C2 Debug
Interface.
P0O.0 8 8 6 D I/O or A In |Port 0.0. See SFR Definition 19.12.
PO.1 1 1 24 DI/OorAln |Port0.1
P0.2 40 32 23 D /O or Aln |Port 0.2
P0O.3 39 31 22 D 1/Oor Aln|Port 0.3
P0.4 38 30 21 D I/Oor Aln |Port 0.4
P0.5 37 29 20 D I/O or Aln |Port 0.5
P0.6 36 28 19 D I/O or Aln|Port 0.6
PO.7 35 27 18 DI/Oor Aln |Port0.7
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Figure 4.6. QFN-32 Landing Diagram

Table 4.6. QFN-32 Landing Diagram Dimensions

Dimension Min Max Dimension Min Max
C1 4.80 4.90 X2 3.20 3.40
C2 4.80 4.90 Yl 0.75 0.85
e 0.50 BSC Y2 3.20 3.40
X1 0.20 0.30
Notes:
General

Solder Mask Design

Stencil Design

Card Assembly

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on the IPC-7351 guidelines.

3. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the
metal pad is to be 60 um minimum, all the way around the pad.

4. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure
good solder paste release.

5. The stencil thickness should be 0.125 mm (5 mils).

6. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.

7. A 3x3 array of 1.0 mm openings on a 1.20 mm pitch should be used for the center ground pad.

8. A No-Clean, Type-3 solder paste is recommended.
9. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body
Components.
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Figure 4.8. QFN-24 Landing Diagram

Table 4.8. QFN-24 Landing Diagram Dimensions

Dimension Min Max Dimension Min Max
C1 3.90 4.00 X2 2.70 2.80
c2 3.90 4.00 Yl 0.65 0.75
E 0.50 BSC Y2 2.70 2.80
X1 0.20 0.30
Notes:
General

Solder Mask Design

Stencil Design

Card Assembly

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on the IPC-7351 guidelines.

3. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the
metal pad is to be 60 um minimum, all the way around the pad.

4. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure
good solder paste release.

5. The stencil thickness should be 0.125 mm (5 mils).

6. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.

7. A2x2 array of 1.10 mm x 1.10 mm openings on a 1.30 mm pitch should be used for the center ground
pad.

8. A No-Clean, Type-3 solder paste is recommended.
9. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body
Components.
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SFR Definition 6.9. ADCOGTH: ADCO Greater-Than Data High Byte

Bit 7 6 5 4 3 0
Name ADCOGTH[?IO]
Reset 1 1 1 1 1 1
SFR Address = 0xC4; SFR Page = 0x00
Bit Name Function
7:0 | ADCOGTH[7:0] | ADCO Greater-Than Data Word High-Order Bits.
SFR Definition 6.10. ADCOGTL: ADCO Greater-Than Data Low Byte
Bit 7 6 5 4 3 0
Name ADCOGTL[?O]
Reset 1 1 1 1 1 1
SFR Address = 0xC3; SFR Page = 0x00
Bit Name Function

7:0 | ADCOGTL[7:0]

ADCO Greater-Than Data Word Low-Order Bits.
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SFR Definition 6.11. ADCOLTH: ADCO Less-Than Data High Byte

Bit 7 6 5 4 3 2 1 0
Name ADCOLTHI7:0]
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xC6; SFR Page = 0x00
Bit Name Function

7:0 | ADCOLTHI7:0] | ADCO Less-Than Data Word High-Order Bits.

SFR Definition 6.12. ADCOLTL: ADCO Less-Than Data Low Byte

Bit 7 6 5 4 3 2 1 0
Name ADCOLTL[?O]
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xC5; SFR Page = 0x00
Bit Name Function

7:0 | ADCOLTL[7:0] |ADCO Less-Than Data Word Low-Order Bits.

6.4.1. Window Detector In Single-Ended Mode

Figure 6.6 shows two example window comparisons for right-justified data  with
ADCOLTH:ADCOLTL = 0x0200 (512d) and ADCOGTH:ADCOGTL = 0x0100 (256d). The input voltage can
range from 0 to Vyeg X (4095/4096) with respect to GND, and is represented by a 12-bit unsigned integer
value. The repeat count is set to one. In the left example, an ADOWINT interrupt will be generated if the
ADCO conversion word (ADCOH:ADCOL) is within the range defined by ADCOGTH:ADCOGTL and
ADCOLTH:ADCOLTL (if 0x0100 < ADCOH:ADCOL < 0x0200). In the right example, and ADOWINT interrupt
will be generated if the ADCO conversion word is outside of the range defined by the ADCOGT and
ADCOLT registers (if ADCOH:ADCOL < 0x0100 or ADCOH:ADCOL > 0x0200). Figure 6.7 shows an exam-
ple using left-justified data with the same comparison values.
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16.1. Power-On Reset

During power-up, the device is held in a reset state and the RST pin is driven low until Vpp settles above
VgrsT A delay occurs before the device is released from reset; the delay decreases as the Vpp ramp time
increases (Vpp ramp time is defined as how fast Vpp ramps from 0V to Vrgt). Figure 16.2. plots the
power-on and Vpp monitor reset timing.

On exit from a power-on reset, the PORSF flag (RSTSRC.1) is set by hardware to logic 1. When PORSF is
set, all of the other reset flags in the RSTSRC Register are indeterminate (PORSF is cleared by all other
resets). Since all resets cause program execution to begin at the same location (0x0000) software can
read the PORSF flag to determine if a power-up was the cause of reset. The content of internal data mem-
ory should be assumed to be undefined after a power-on reset. The Vpp monitor is enabled following a
power-on reset.

Note: For devices with a date code before year 2011, work week 24 (1124), if the /RST pin is held low for
more than 1 second while power is applied to the device, and then /RST is released, a percentage
of devices may lock up and fail to execute code. Toggling the /RST pin does not clear the condition.
The condition is cleared by cycling power. Most devices that are affected will show the lock up
behavior only within a narrow range of temperatures (a 5 to 10 °C window). Parts with a date code
of year 2011, work week 24 (1124) or later do not have any restrictions on /RST low time. The date
code of a device is a four-digit number on the bottom-most line of each device with the format
YYWW, where YY is the two-digit calendar year and WW is the two digit work week.

h
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. | RST
Logic HIGH
TPORDeIay
Logic LOW
VDD
Power-On Monitor
Reset Reset

Figure 16.2. Power-On and Vpp Monitor Reset Timing
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17.6.1. Multiplexed Mode
17.6.1.1. 16-bit MOVX: EMIOCF[4:2] = 001, 010, or 011

Muxed 16-bit WRITE

ADDR[15:8] EMIF ADDRESS (8 MSBs) from DPH
AD[7:0] e ADDREgsL(s Lisizss) el EMIF WRITE DATA
<_TALEH4P’<;TALEL_>
ALE \
< >e—T —>
WDS WDH
T T T
i ACS_>‘<_ ACW—P€¢— ACH—P
WR \ /
RD
Muxed 16-bit READ
ADDRI[15:8] EMIF ADDRESS (8 MSBs) from DPH
AD[7:0] EMIF ADDREgsL(S LSBs) from |/ EMIE READ DATA
T T
e ALEHH’H ALEL — LT —>«—T
RDS RDH
ALE \
T T T
i ACS—>‘<— ACW—»€— ACH—P
RD \ /
WR
Figure 17.3. Multiplexed 16-bit MOVX Timing
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SFR Definition 18.5. CLKMUL: Clock Multiplier

Bit 7 6 5 4 3 2 1 0
Name | MULEN | MULINIT | MULRDY MULDIV[2:0] MULSEL[1:0]
Type R/W R/W R R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0x97; SFR Page = OxOF
Bit Name Function
7 MULEN Clock Multiplier Enable.

0: Clock Multiplier disabled.
1: Clock Multiplier enabled.

6 MULINIT Clock Multiplier Initialize.

This bit is 0 when the Clock Multiplier is enabled. Once enabled, writing a 1 to this
bit will initialize the Clock Multiplier. The MULRDY bit reads 1 when the Clock Mul-
tiplier is stabilized.

5 MULRDY Clock Multiplier Ready.
0: Clock Multiplier is not ready.
1: Clock Multiplier is ready (PLL is locked).

4:2 | MULDIV[2:0] |Clock Multiplier Output Scaling Factor.

000: Clock Multiplier Output scaled by a factor of 1.

001: Clock Multiplier Output scaled by a factor of 1.

010: Clock Multiplier Output scaled by a factor of 1.

011: Clock Multiplier Output scaled by a factor of 2/3*.

100: Clock Multiplier Output scaled by a factor of 2/4 (1/2).

101: Clock Multiplier Output scaled by a factor of 2/5*.

110: Clock Multiplier Output scaled by a factor of 2/6 (1/3).

111: Clock Multiplier Output scaled by a factor of 2/7*.

*Note: The Clock Multiplier output duty cycle is not 50% for these settings.

1.0 | MULSEL[1:0] |Clock Multiplier Input Select.
These bits select the clock supplied to the Clock Multiplier

MULSELJ[1:0] Selected Input Clock %?:ﬂkul\lilgllt\i/?;%r] C:)%tg(;g[
00 Internal Oscillator Internal Oscillator x 2
01 External Oscillator External Oscillator x 2
10 Internal Oscillator Internal Oscillator x 4
11 External Oscillator External Oscillator x 4

Notes:The maximum system clock is 50 MHz, and so the Clock Multiplier output should be scaled accordingly.
If Internal Oscillator x 2 or External Oscillator x 2 is selected using the MULSEL bits, MULDIV[2:0] is ignored.
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When a digital 1/0 cell is placed in the high impedance state, a weak pull-up transistor pulls the Port pad to
the VIO supply voltage to ensure the digital input is at a defined logic state. Weak pull-ups are disabled
when the I/O cell is driven to GND to minimize power consumption and may be globally disabled by setting
WEAKPUD to 1. The user should ensure that digital I/O are always internally or externally pulled or driven
to a valid logic state to minimize power consumption. Port pins configured for digital I/0O always read back
the logic state of the Port pad, regardless of the output logic value of the Port pin.

19.1.3. Interfacing Port I/O in a Multi-Voltage System
All Port I/O are capable of interfacing to digital logic operating at a supply voltage higher than VDD and
less than 5.25 V. Connect the VIO pin to the voltage source of the interface logic.

19.2. Assigning Port I/O Pins to Analog and Digital Functions

Port 1/0 pins P0.0—-P3.7 can be assigned to various analog, digital, and external interrupt functions. P4.0
can be assigned to only digital functions. The Port pins assigned to analog functions should be configured
for analog I/0O, and Port pins assigned to digital or external interrupt functions should be configured for dig-
ital 1/O.

19.2.1. Assigning Port I/O Pins to Analog Functions

Table 19.1 shows all available analog functions that require Port I/O assignments. Port pins selected for
these analog functions should have their corresponding bit in PnSKIP set to 1. This reserves the pin
for use by the analog function and does not allow it to be claimed by the Crossbar. Table 19.1 shows the
potential mapping of Port I/O to each analog function.

Table 19.1. Port I/O Assignment for Analog Functions

Analog Function Potentially Assignable SFR(s) used for
Port Pins Assighment
ADC Input P0.0—P3.71 ADCOMX, PnSKIP
Comparator0 or Compartorl Input P0.0-P2.71 CPTOMX, CPT1MX,
PnSKIP
Voltage Reference (VREFO)2 P0.0 REFOCN, PnSKIP
External Oscillator in Crystal Mode (XTAL1) P0.2 OSCXCN, PnSKIP
External Oscillator in RC, C, or Crystal Mode (XTALZ2) P0.3 OSCXCN, PnSKIP
Notes:
1. P3.1-P3.7 are available on the 40-pin packages. P2.2-P3.0 are available 40-pin and 32-pin packages.
2. If VDD is selected as the voltage reference in the REFOCN register and the ADC is enabled in the ADCOCN
register, the PO.0/VREF pin cannot operate as a general purpose I/O pin in open-drain mode. With the above
settings, this pin can operate in push-pull output mode or as an analog input.

19.2.2. Assigning Port I/O Pins to Digital Functions

Any Port pins not assigned to analog functions may be assigned to digital functions or used as GPIO. Most
digital functions rely on the Crossbar for pin assignment; however, some digital functions bypass the
Crossbar in a manner similar to the analog functions listed above. Port pins used by these digital func-
tions and any Port pins selected for use as GPIO should have their corresponding bit in PnSKIP set
to 1. Table 19.2 shows all available digital functions and the potential mapping of Port I/O to each digital
function.
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SFR Definition 19.21. P2MDIN: Port 2 Input Mode

Bit 7 6 5 4 3 2 1 0
Name P2MD|N[7IO]
Reset 1 1 1 1 1 1 1 1

SFR Address = 0xF3; SFR Page = 0x0F

Bit Name Function

7:0 | P2MDIN[7:0] |Analog Configuration Bits for P2.7-P2.0 (respectively).

Port pins configured for analog mode have their weak pull-up and digital receiver
disabled. For analog mode, the pin also needs to be configured for open-drain
mode in the P2MDOUT register.

0: Corresponding P2.n pin is configured for analog mode.

1: Corresponding P2.n pin is not configured for analog mode.

Note: P2.2-P2.7 are available on 40-pin and 32-pin packages.

SFR Definition 19.22. P2MDOUT: Port 2 Output Mode

Bit 7 6 5 4 3 2 1 0
Name P2MDOUTI[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xA6; SFR Page = OxOF
Bit Name Function

7:0 | P2ZMDOUT(7:0] | Output Configuration Bits for P2.7-P2.0 (respectively).

These bits are ignored if the corresponding bit in register P2MDIN is logic O.
0: Corresponding P2.n Output is open-drain.

1: Corresponding P2.n Output is push-pull.

Note: P2.2-P2.7 are available on 40-pin and 32-pin packages.
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SFR Definition 19.29. PAMDOUT: Port 4 Output Mode

Bit 7 6 5 4 3 0
Name PAMDOUT[7:0]
Reset 0 0 0 0 0 0
SFR Address = OxAF; SFR Page = 0x0F
Bit Name Function

7:0 | PAMDOUT[7:0] | Output Configuration Bits for P4.7—P4.0 (respectively).

0: Corresponding P4.n Output is open-drain.
1: Corresponding P4.n Output is push-pull.

Note: Port 4.0 is available on 40-pin packages.
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20.7. LIN Registers
The following Special Function Registers (SFRs) and indirect registers are available for the LIN controller.

20.7.1. LIN Direct Access SFR Registers Definitions

SFR Definition 20.1. LINOADR: LINO Indirect Address Register

Bit 7 6 5 4 3
Name LINOADR[7:0]
Type R/W
Reset 0 0 0 0 0

SFR Address = 0xD3; SFR Page = 0x00
Bit Name Function

7:0 | LINOADRJ[7:0] |LIN Indirect Address Register Bits.

This register hold an 8-bit address used to indirectly access the LINO core registers.
Table 20.4 lists the LINO core registers and their indirect addresses. Reads and
writes to LINODAT will target the register indicated by the LINOADR bits.

SFR Definition 20.2. LINODAT: LINO Indirect Data Register

Bit 7 6 5 4 3 2 1 0
Name L|NODAT[70]
Reset 0 0 0 0 0
SFR Address = 0xD2; SFR Page = 0x00
Bit Name Function

7:0 | LINODAT[7:0] |LIN Indirect Data Register Bits.

When this register is read, it will read the contents of the LINO core register pointed
to by LINOADR.

When this register is written, it will write the value to the LINO core register pointed
to by LINOADR.

200 Rev. 1.2
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SFR Address = 0x98; Bit-Addressable; SFR Page = 0x00

Bit Name Function

7 OVRO |Receive FIFO Overrun Flag.
0: Receive FIFO Overrun has not occurred
1: Receive FIFO Overrun has occurred; A received character has been discarded due
to a full FIFO.

6 PERRO |Parity Error Flag.
When parity is enabled, this bit indicates that a parity error has occurred. It is setto 1
when the parity of the oldest byte in the FIFO does not match the selected Parity Type.
0: Parity error has not occurred
1: Parity error has occurred.
This bit must be cleared by software.

5 THREO |Transmit Holding Register Empty Flag.
THREO can have a momentary glitch high when the UART Transmit Holding Register is
not empty. The glitch will occur some time after SBUFO was written with the previous
byte and does not occur if THREQO is checked in the instruction(s) immediately following
the write to SBUFO. When firmware writes SBUFO and SBUFO is not empty, TXO0 will be
stuck low until the next device reset. Firmware should use or poll on TIO rather than
THREO for asynchronous UART writes that may have a random delay in between
transactions.
0: Transmit Holding Register not Empty—do not write to SBUFO.
1: Transmit Holding Register Empty—it is safe to write to SBUFO.

4 RENO |Receive Enable.
This bit enables/disables the UART receiver. When disabled, bytes can still be read
from the receive FIFO.
0: UART1 reception disabled.
1: UART1 reception enabled.

3 TBX0 |Extra Transmission Bit.
The logic level of this bit will be assigned to the extra transmission bit when XBEO is set
to 1. This bit is not used when Parity is enabled.

2 RBX0 |Extra Receive Bit.
RBXO is assigned the value of the extra bit when XBE1 is setto 1. If XBE1 is cleared to
0, RBX1 will be assigned the logic level of the first stop bit. This bit is not valid when
Parity is enabled.

1 TIO Transmit Interrupt Flag.
Set to a 1 by hardware after data has been transmitted, at the beginning of the STOP
bit. When the UARTO interrupt is enabled, setting this bit causes the CPU to vector to
the UARTO interrupt service routine. This bit must be cleared manually by software.

0 RIO Receive Interrupt Flag.
Set to 1 by hardware when a byte of data has been received by UARTO (set at the
STOP bit sampling time). When the UARTO interrupt is enabled, setting this bit to 1
causes the CPU to vector to the UARTO interrupt service routine. This bit must be
cleared manually by software. Note that RIO will remain set to ‘1’ as long as there is
data still in the UART FIFO. After the last byte has been shifted from the FIFO to
SBUFO, RIO can be cleared.
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Figure 24.6. Slave Mode Data/Clock Timing (CKPHA = 0)
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Figure 24.7. Slave Mode Data/Clock Timing (CKPHA = 1)

24.6. SPI Special Function Registers

SPI0 is accessed and controlled through four special function registers in the system controller: SPIOCN
Control Register, SPIODAT Data Register, SPIOCFG Configuration Register, and SPIOCKR Clock Rate
Register. The four special function registers related to the operation of the SPIO Bus are described in the
following figures.
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Figure 24.10. SPI Slave Timing (CKPHA = 0)
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Figure 24.11. SPI Slave Timing (CKPHA = 1)
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25.1. Timer 0 and Timer 1

Each timer is implemented as a 16-bit register accessed as two separate bytes: a low byte (TLO or TL1)
and a high byte (THO or TH1). The Counter/Timer Control register (TCON) is used to enable Timer 0 and
Timer 1 as well as indicate status. Timer O interrupts can be enabled by setting the ETO bit in the IE regis-
ter (Section “13.2. Interrupt Register Descriptions” on page 115); Timer 1 interrupts can be enabled by set-
ting the ET1 bit in the IE register (Section “13.2. Interrupt Register Descriptions” on page 115). Both
counter/timers operate in one of four primary modes selected by setting the Mode Select bits TAM1-TOMO
in the Counter/Timer Mode register (TMOD). Each timer can be configured independently. Each operating
mode is described below.

25.1.1. Mode 0: 13-bit Counter/Timer

Timer 0 and Timer 1 operate as 13-bit counter/timers in Mode 0. The following describes the configuration
and operation of Timer 0. However, both timers operate identically, and Timer 1 is configured in the same
manner as described for Timer 0.

The THO register holds the eight MSBs of the 13-bit counter/timer. TLO holds the five LSBs in bit positions
TLO.4-TLO.0. The three upper bits of TLO (TLO.7-TLO0.5) are indeterminate and should be masked out or
ignored when reading. As the 13-bit timer register increments and overflows from Ox1FFF (all ones) to
0x0000, the timer overflow flag TFO (TCON.5) is set and an interrupt will occur if Timer O interrupts are
enabled.

The C/TO bit (TMOD.2) selects the counter/timer's clock source. When C/TO is set to logic 1, high-to-low
transitions at the selected Timer O input pin (TO) increment the timer register (Refer to Section
“19.3. Priority Crossbar Decoder” on page 172 for information on selecting and configuring external 1/0
pins). Clearing C/T selects the clock defined by the TOM bit (CKCON.3). When TOM is set, Timer O is
clocked by the system clock. When TOM is cleared, Timer 0 is clocked by the source selected by the Clock
Scale bits in CKCON (see SFR Definition 25.1).

Setting the TRO bit (TCON.4) enables the timer when either GATEO (TMOD.3) is logic O or the input signal
INTO is active as defined by bit INOPL in register ITO1CF (see SFR Definition 13.7). Setting GATEO to 1
allows the timer to be controlled by the external input signal INTO (see Section “13.2. Interrupt Register
Descriptions” on page 115), facilitating pulse width measurements.

TRO GATEO INTO Counter/Timer
0 X X Disabled
1 0 X Enabled
1 1 0 Disabled
1 1 1 Enabled
Note: X =Don't Care

Setting TRO does not force the timer to reset. The timer registers should be loaded with the desired initial
value before the timer is enabled.

TL1 and TH1 form the 13-bit register for Timer 1 in the same manner as described above for TLO and THO.
Timer 1 is configured and controlled using the relevant TCON and TMOD bits just as with Timer 0. The
input signal INT1 is used with Timer 1; the INT1 polarity is defined by bit IN1IPL in register ITO1CF (see
SFR Definition 13.7).
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SFR Definition 25.3. TMOD: Timer Mode

Bit 7 6 5 4 3 2
Name | GATE1l C/IT1 T1M[1:0] GATEO C/TO TOM[1:0]
Type R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = 0x89; SFR Page = All Pages
Bit Name Function
7 GATE1 Timer 1 Gate Control.
0: Timer 1 enabled when TR1 = 1 irrespective of INT1 logic level.
1: Timer 1 enabled only when TR1 = 1 AND INT1 is active as defined by bit IN1PL in
register ITOLCF (see SFR Definition 13.7).
6 CIT1 Counter/Timer 1 Select.
0: Timer: Timer 1 incremented by clock defined by T1M bit in register CKCON.
1: Counter: Timer 1 incremented by high-to-low transitions on external pin (T1).
5:4 | TiM[1:0] |Timer 1 Mode Select.
These bits select the Timer 1 operation mode.
00: Mode 0, 13-bit Counter/Timer
01: Mode 1, 16-bit Counter/Timer
10: Mode 2, 8-bit Counter/Timer with Auto-Reload
11: Mode 3, Timer 1 Inactive
3 GATEO Timer 0 Gate Control.
0: Timer O enabled when TRO = 1 irrespective of INTO logic level.
1: Timer 0 enabled only when TR0 = 1 AND INTO is active as defined by bit INOPL in
register ITOLCF (see SFR Definition 13.7).
2 C/TO Counter/Timer 0 Select.
0: Timer: Timer O incremented by clock defined by TOM bit in register CKCON.
1: Counter: Timer 0 incremented by high-to-low transitions on external pin (TO).
1:0 | TOM[1:0] |Timer O Mode Select.
These bits select the Timer 0 operation mode.
00: Mode 0, 13-bit Counter/Timer
01: Mode 1, 16-bit Counter/Timer
10: Mode 2, 8-bit Counter/Timer with Auto-Reload
11: Mode 3, Two 8-bit Counter/Timers
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Figure 26.5. PCA Software Timer Mode Diagram

26.3.3. High-Speed Output Mode

In High-Speed Output mode, a module’s associated CEXn pin is toggled each time a match occurs
between the PCA Counter and the module's 16-bit capture/compare register (PCAOCPHn and
PCAOCPLnN). When a match occurs, the Capture/Compare Flag (CCFn) in PCAOCN is set to logic 1. An
interrupt request is generated if the CCFn interrupt for that module is enabled. The CCFn bit is not auto-
matically cleared by hardware when the CPU vectors to the interrupt service routine, and must be cleared
by software. Setting the TOGn, MATn, and ECOMn bits in the PCAOCPMn register enables the High-
Speed Output mode. If ECOMn is cleared, the associated pin will retain its state, and not toggle on the next

match event.

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCAO Cap-
ture/Compare registers, the low byte should always be written first. Writing to PCAOCPLn clears the

ECOMRN bit to 0; writing to PCAOCPHnN sets ECOMn to 1.
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Figure 26.11. PCA Module 2 with Watchdog Timer Enabled

Note that the 8-bit offset held in PCAOCPHS5 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 PCAOCPL5) + (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 PCAOCPH5 and
PCAOH. Software may force a WDT reset by writing a 1 to the CCF5 flag (PCAOCN.5) while the WDT is
enabled.

26.4.2. Watchdog Timer Usage
To configure the WDT, perform the following tasks:

Disable the WDT by writing a O to the WDTE bit.

Select the desired PCA clock source (with the CPS[2:0] bits).

Load PCAOQOCPL5 with the desired WDT update offset value.

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

m Enable the WDT by setting the WDTE bit to 1.

m Reset the WDT timer by writing to PCAOCPHS5.

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 PCAOCPL5 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 tim-
eout intervals for typical system clocks.
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Table 26.3. Watchdog Timer Timeout Intervals?!

System Clock (Hz) PCAOCPL5 Timeout Interval (ms)
24,000,000 255 32.8
24,000,000 128 16.5
24,000,000 32 4.2
3,000,000 255 262.1

3,000,000 128 132.1
3,000,000 32 33.8
187,5007 255 4194
187,500° 128 2114
187,5007 32 541
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
128.
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