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SFR Address = 0xC6; SFR Page = 0x00 

SFR Address = 0xC5; SFR Page = 0x00

5.4.1. Window Detector In Single-Ended Mode

Figure 5.6 shows two example window comparisons for right-justified data with 
ADC0LTH:ADC0LTL = 0x0200 (512d) and ADC0GTH:ADC0GTL = 0x0100 (256d). The input voltage can 
range from 0 to VREF 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 AD0WINT interrupt will be generated if the 
ADC0 conversion word (ADC0H:ADC0L) is within the range defined by ADC0GTH:ADC0GTL and 
ADC0LTH:ADC0LTL (if 0x0100 < ADC0H:ADC0L < 0x0200). In the right example, and AD0WINT interrupt 
will be generated if the ADC0 conversion word is outside of the range defined by the ADC0GT and 
ADC0LT registers (if ADC0H:ADC0L < 0x0100 or ADC0H:ADC0L > 0x0200). Figure 5.7 shows an exam-
ple using left-justified data with the same comparison values.

SFR Definition 5.11. ADC0LTH: ADC0 Less-Than Data High Byte

Bit 7 6 5 4 3 2 1 0

Name ADC0LTH[7:0]

Type R/W

Reset 0 0 0 0 0 0 0 0

Bit Name Function

7:0 ADC0LTH[7:0] ADC0 Less-Than Data Word High-Order Bits.

SFR Definition 5.12. ADC0LTL: ADC0 Less-Than Data Low Byte

Bit 7 6 5 4 3 2 1 0

Name ADC0LTL[7:0]

Type R/W

Reset 0 0 0 0 0 0 0 0

Bit Name Function

7:0 ADC0LTL[7:0] ADC0 Less-Than Data Word Low-Order Bits.
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Figure 5.6. ADC Window Compare Example: Right-Justified Data

Figure 5.7. ADC Window Compare Example: Left-Justified Data
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Table 6.12. Comparator 0 and Comparator 1 Electrical Characteristics
VIO = 1.8 to 5.25 V, –40 to +125 °C unless otherwise noted.

Parameter Conditions Min Typ Max Units

Response Time:

Mode 0, Vcm* = 1.5 V

CPn+ – CPn– = 100 mV — 330 — ns

CPn+ – CPn– = –100 mV — 390 — ns

Response Time:

Mode 1, Vcm* = 1.5 V

CPn+ – CPn– = 100 mV — 490 — ns

CPn+ – CPn– = –100 mV — 610 — ns

Response Time:

Mode 2, Vcm* = 1.5 V

CPn+ – CPn– = 100 mV — 590 — ns

CP0+ – CP0– = –100 mV — 750 — ns

Response Time:

Mode 3, Vcm* = 1.5 V

CPn+ – CPn– = 100 mV — 2300 — ns

CPn+ – CPn– = –100 mV — 3100 — ns

Common-Mode Rejection Ratio — 2.1 13 mV/V

Positive Hysteresis 1 CPnHYP1–0 = 00 –2 0 2 mV

Positive Hysteresis 2 CPnHYP1–0 = 01 2 6 10 mV

Positive Hysteresis 3 CPnHYP1–0 = 10 5 11 20 mV

Positive Hysteresis 4 CPnHYP1–0 = 11 13 21 40 mV

Negative Hysteresis 1 CPnHYN1–0 = 00 –2 0 2 mV

Negative Hysteresis 2 CPnHYN1–0 = 01 2 5 10 mV

Negative Hysteresis 3 CPnHYN1–0 = 10 5 11 20 mV

Negative Hysteresis 4 CPnHYN1–0 = 11 13 21 40 mV

Inverting or Non-Inverting Input 
Voltage Range

–0.25 — VIO + 0.25 V

Input Capacitance — 8 — pF

Input Offset Voltage –10 — +10 mV

Power Supply

Power Supply Rejection — 0.18 — mV/V

Power-Up Time — 3 — µs

Supply Current at DC

Mode 0 — 6.3 20 µA

Mode 1 — 3.4 10 µA

Mode 2 — 2.6 7.5 µA

Mode 3 — 0.6 3 µA

*Note:  Vcm is the common-mode voltage on CP0+ and CP0–.
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Comparator outputs can be polled in software, used as an interrupt source, and/or routed to a Port pin. 
When routed to a Port pin, Comparator outputs are available asynchronous or synchronous to the system 
clock; the asynchronous output is available even in STOP mode (with no system clock active). When dis-
abled, the Comparator output (if assigned to a Port I/O pin via the Crossbar) defaults to the logic low state, 
and the power supply to the comparator is turned off. See Section “18.3. Priority Crossbar Decoder” on 
page 150 for details on configuring Comparator outputs via the digital Crossbar. Comparator inputs can be 
externally driven from –0.25 V to (VDD) + 0.25 V without damage or upset. The complete Comparator elec-
trical specifications are given in Table 6.12.

The Comparator response time may be configured in software via the CPTnMD registers (see SFR Defini-
tion 8.2). Selecting a longer response time reduces the Comparator supply current. See Table 6.12 for 
complete timing and supply current requirements.

Figure 8.2. Comparator Hysteresis Plot

Comparator hysteresis is software-programmable via its Comparator Control register CPTnCN. 

The amount of negative hysteresis voltage is determined by the settings of the CPnHYN bits. As shown in 
Figure 8.2, various levels of negative hysteresis can be programmed, or negative hysteresis can be dis-
abled. In a similar way, the amount of positive hysteresis is determined by the setting the CPnHYP bits.
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rupt enable and priority control, see “13. Interrupts” .) The CPnFIF flag is set to 1 upon a Comparator fall-
ing-edge, and the CPnRIF flag is set to 1 upon the Comparator rising-edge. Once set, these bits remain 
set until cleared by software. The output state of the Comparator can be obtained at any time by reading 
the CPnOUT bit. The Comparator is enabled by setting the CPnEN bit to 1, and is disabled by clearing this 
bit to 0.

Positive Hysteresis Voltage
(Programmed with CPnHYP Bits)

Negative Hysteresis Voltage
(Programmed by CPnHYN Bits)

VIN-

VIN+

INPUTS

CIRCUIT CONFIGURATION

+

_

CPn+

CPn-
CPn

VIN+

VIN-
OUT

VOH

Positive Hysteresis 
Disabled

Maximum 
Positive Hysteresis

Negative Hysteresis 
Disabled

Maximum 
Negative Hysteresis

OUTPUT

VOL



C8051F54x

66 Rev. 1.1

SFR Address = 0x9B; SFR Page = 0x00

SFR Definition 8.2. CPT0MD: Comparator0 Mode Selection

Bit 7 6 5 4 3 2 1 0

Name CP0RIE CP0FIE CP0MD[1:0]

Type R R R/W R/W R R R/W

Reset 0 0 0 0 0 0 1 0

Bit Name Function

7:6 Unused Read = 00b, Write = Don’t Care.

5 CP0RIE Comparator0 Rising-Edge Interrupt Enable.

0: Comparator0 Rising-edge interrupt disabled.
1: Comparator0 Rising-edge interrupt enabled.

4 CP0FIE Comparator0 Falling-Edge Interrupt Enable.

0: Comparator0 Falling-edge interrupt disabled.
1: Comparator0 Falling-edge interrupt enabled.

3:2 Unused Read = 00b, Write = don’t care.

1:0 CP0MD[1:0] Comparator0 Mode Select.

These bits affect the response time and power consumption for Comparator0.
00: Mode 0 (Fastest Response Time, Highest Power Consumption)
01: Mode 1
10: Mode 2
11: Mode 3 (Slowest Response Time, Lowest Power Consumption)
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11.  Memory Organization

The memory organization of the CIP-51 System Controller is similar to that of a standard 8051. There are 
two separate memory spaces: program memory and data memory. Program and data memory share the 
same address space but are accessed via different instruction types. The memory organization is shown in 
Figure 11.1

Figure 11.1. C8051F54x Memory Map
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block from addresses 0x0000 to 0x3FFF in 16 kB devices and addresses 0x0000 to 0x1FFF in 8 kB 
devices. The address 0x3BFF in 16 kB devices and 0x1FFF in 8 kB devices serves as the security lock 
byte for the device. Addresses above 0x3BFF are reserved in the 16 kB devices.
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12.3.  SFR Page Stack Example
The following is an example that shows the operation of the SFR Page Stack during interrupts. In this 
example, the SFR Control register is left in the default enabled state (i.e., SFRPGEN = 1), and the CIP-51 
is executing in-line code that is writing values to SMBus Address Register (SFR “SMB0ADR”, located at 
address 0xB9 on SFR Page 0x0F). The device is also using the SPI peripheral (SPI0) and the Programma-
ble Counter Array (PCA0) peripheral to generate a PWM output. The PCA is timing a critical control func-
tion in its interrupt service routine, and so its associated ISR is set to high priority. At this point, the SFR 
page is set to access the SMB0ADR SFR (SFRPAGE = 0x0F). See Figure 12.2.

Figure 12.2. SFR Page Stack While Using SFR Page 0x0 To Access SMB0ADR

While CIP-51 executes in-line code (writing a value to SMB0ADR in this example), the SPI0 Interrupt 
occurs. The CIP-51 vectors to the SPI0 ISR and pushes the current SFR Page value (SFR Page 0x0F) into 
SFRNEXT in the SFR Page Stack. The SFR page needed to access SPI0’s SFRs is then automatically 
placed in the SFRPAGE register (SFR Page 0x00). SFRPAGE is considered the “top” of the SFR Page 
Stack. Software can now access the SPI0 SFRs. Software may switch to any SFR Page by writing a new 
value to the SFRPAGE register at any time during the SPI0 ISR to access SFRs that are not on SFR Page 
0x00. See Figure 12.3.
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Figure 12.6. SFR Page Stack Upon Return From SPI0 Interrupt

In the example above, all three bytes in the SFR Page Stack are accessible via the SFRPAGE, SFRNEXT, 
and SFRLAST special function registers. If the stack is altered while servicing an interrupt, it is possible to 
return to a different SFR Page upon interrupt exit than selected prior to the interrupt call. Direct access to 
the SFR Page stack can be useful to enable real-time operating systems to control and manage context 
switching between multiple tasks. 

Push operations on the SFR Page Stack only occur on interrupt service, and pop operations only occur on 
interrupt exit (execution on the RETI instruction). The automatic switching of the SFRPAGE and operation 
of the SFR Page Stack as described above can be disabled in software by clearing the SFR Automatic 
Page Enable Bit (SFRPGEN) in the SFR Page Control Register (SFR0CN). See SFR Definition 12.1.
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13.1.1. Interrupt Priorities

Each interrupt source can be individually programmed to one of two priority levels: low or high. A low prior-
ity interrupt service routine can be preempted by a high priority interrupt. A high priority interrupt cannot be 
preempted. Each interrupt has an associated interrupt priority bit in an SFR (IE, EIP1, or EIP2) used to 
configure its priority level. Low priority is the default. If two interrupts are recognized simultaneously, the 
interrupt with the higher priority is serviced first. If both interrupts have the same priority level, a fixed prior-
ity order is used to arbitrate, given in Table 13.1.

13.1.2. Interrupt Latency

Interrupt response time depends on the state of the CPU when the interrupt occurs. Pending interrupts are 
sampled and priority decoded each system clock cycle. Therefore, the fastest possible response time is 5 
system clock cycles: 1 clock cycle to detect the interrupt and 4 clock cycles to complete the LCALL to the 
ISR. If an interrupt is pending when a RETI is executed, a single instruction is executed before an LCALL 
is made to service the pending interrupt. Therefore, the maximum response time for an interrupt (when no 
other interrupt is currently being serviced or the new interrupt is of greater priority) occurs when the CPU is 
performing an RETI instruction followed by a DIV as the next instruction. In this case, the response time is 
18 system clock cycles: 1 clock cycle to detect the interrupt, 5 clock cycles to execute the RETI, 8 clock 
cycles to complete the DIV instruction and 4 clock cycles to execute the LCALL to the ISR. If the CPU is 
executing an ISR for an interrupt with equal or higher priority, the new interrupt will not be serviced until the 
current ISR completes, including the RETI and following instruction.
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13.2.  Interrupt Register Descriptions
The SFRs used to enable the interrupt sources and set their priority level are described in this section. 
Refer to the data sheet section associated with a particular on-chip peripheral for information regarding 
valid interrupt conditions for the peripheral and the behavior of its interrupt-pending flag(s).
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SFR Address = 0xF6; SFR Page = 0x00 and 0x0F

SFR Definition 13.4. EIP1: Extended Interrupt Priority 1

Bit 7 6 5 4 3 2 1 0

Name PLIN0 PT3 PCP1 PCP0 PPCA0 PADC0 PWADC0 PSMB0

Type R/W R/W R/W R/W R/W R/W R/W R/W

Reset 0 0 0 0 0 0 0 0

Bit Name Function

7 PLIN0 LIN0 Interrupt Priority Control. 

This bit sets the priority of the LIN0 interrupt.
0: LIN0 interrupts set to low priority level.
1: LIN0 interrupts set to high priority level.

6 PT3 Timer 3 Interrupt Priority Control. 

This bit sets the priority of the Timer 3 interrupt.
0: Timer 3 interrupts set to low priority level.
1: Timer 3 interrupts set to high priority level.

5 PCP1 Comparator0 (CP1) Interrupt Priority Control.

This bit sets the priority of the CP1 interrupt.
0: CP1 interrupt set to low priority level.
1: CP1 interrupt set to high priority level.

4 PCP0 Comparator0 (CP0) Interrupt Priority Control.

This bit sets the priority of the CP0 interrupt.
0: CP0 interrupt set to low priority level.
1: CP0 interrupt set to high priority level.

3 PPCA0 Programmable Counter Array (PCA0) Interrupt Priority Control.

This bit sets the priority of the PCA0 interrupt.
0: PCA0 interrupt set to low priority level.
1: PCA0 interrupt set to high priority level.

2 PADC0 ADC0 Conversion Complete Interrupt Priority Control.

This bit sets the priority of the ADC0 Conversion Complete interrupt.
0: ADC0 Conversion Complete interrupt set to low priority level.
1: ADC0 Conversion Complete interrupt set to high priority level.

1 PWADC0 ADC0 Window Comparator Interrupt Priority Control.

This bit sets the priority of the ADC0 Window interrupt.
0: ADC0 Window interrupt set to low priority level.
1: ADC0 Window interrupt set to high priority level.

0 PSMB0 SMBus (SMB0) Interrupt Priority Control.

This bit sets the priority of the SMB0 interrupt.
0: SMB0 interrupt set to low priority level.
1: SMB0 interrupt set to high priority level.
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13.3.  External Interrupts INT0 and INT1
The INT0 and INT1 external interrupt sources are configurable as active high or low, edge or level sensi-
tive. The IN0PL (INT0 Polarity) and IN1PL (INT1 Polarity) bits in the IT01CF register select active high or 
active low; the IT0 and IT1 bits in TCON (Section “23.1. Timer 0 and Timer 1” on page 229) select level or 
edge sensitive. The table below lists the possible configurations.  

INT0 and INT1 are assigned to Port pins as defined in the IT01CF register (see SFR Definition 13.7). Note 
that INT0 and INT0 Port pin assignments are independent of any Crossbar assignments. INT0 and INT1
will monitor their assigned Port pins without disturbing the peripheral that was assigned the Port pin via the 
Crossbar. To assign a Port pin only to INT0 and/or INT1, configure the Crossbar to skip the selected pin(s). 
This is accomplished by setting the associated bit in register XBR0 (see Section “18.3. Priority Crossbar 
Decoder” on page 150 for complete details on configuring the Crossbar).

IE0 (TCON.1) and IE1 (TCON.3) serve as the interrupt-pending flags for the INT0 and INT1 external inter-
rupts, respectively. If an INT0 or INT1 external interrupt is configured as edge-sensitive, the corresponding 
interrupt-pending flag is automatically cleared by the hardware when the CPU vectors to the ISR. When 
configured as level sensitive, the interrupt-pending flag remains logic 1 while the input is active as defined 
by the corresponding polarity bit (IN0PL or IN1PL); the flag remains logic 0 while the input is inactive. The 
external interrupt source must hold the input active until the interrupt request is recognized. It must then 
deactivate the interrupt request before execution of the ISR completes or another interrupt request will be 
generated.

IT0 IN0PL INT0 Interrupt IT1 IN1PL INT1 Interrupt

1 0 Active low, edge sensitive 1 0 Active low, edge sensitive
1 1 Active high, edge sensitive 1 1 Active high, edge sensitive
0 0 Active low, level sensitive 0 0 Active low, level sensitive
0 1 Active high, level sensitive 0 1 Active high, level sensitive
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15.2.  Stop Mode
Setting the Stop Mode Select bit (PCON.1) causes the controller core to enter Stop mode as soon as the 
instruction that sets the bit completes execution. In Stop mode the internal oscillator, CPU, and all digital 
peripherals are stopped; the state of the external oscillator circuit is not affected. Each analog peripheral 
(including the external oscillator circuit) may be shut down individually prior to entering Stop Mode. Stop 
mode can only be terminated by an internal or external reset. On reset, the device performs the normal 
reset sequence and begins program execution at address 0x0000. 

If enabled, the Missing Clock Detector will cause an internal reset and thereby terminate the Stop mode. 
The Missing Clock Detector should be disabled if the CPU is to be put to in STOP mode for longer than the 
MCD timeout of 100 µs.

15.3.  Suspend Mode
Setting the SUSPEND bit (OSCICN.5) causes the hardware to halt the CPU and the high-frequency inter-
nal oscillator, and go into Suspend mode as soon as the instruction that sets the bit completes execution. 
All internal registers and memory maintain their original data. Most digital peripherals are not active in Sus-
pend mode. The exception to this is the Port Match feature.

Suspend mode can be terminated by three types of events, a port match (described in Section “18.5. Port 
Match” on page 157), a Comparator low output (if enabled), or a device reset event. When Suspend mode 
is terminated, the device will continue execution on the instruction following the one that set the SUSPEND 
bit. If the wake event was configured to generate an interrupt, the interrupt will be serviced upon waking 
the device. If Suspend mode is terminated by an internal or external reset, the CIP-51 performs a normal 
reset sequence and begins program execution at address 0x0000.

Note: When entering Suspend mode, firmware must set the ZTCEN bit in REF0CN (SFR Definition 7.1).
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19.7.2. LIN Indirect Access SFR Registers Definitions

Table 19.4 lists the 15 indirect registers used to configured and communicate with the LIN controller.

Table 19.4. LIN Registers* (Indirectly Addressable)

 Name Address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

LIN0DT1 0x00 DATA1[7:0]

LIN0DT2 0x01 DATA2[7:0]

LIN0DT3 0x02 DATA3[7:0]

LIN0DT4 0x03 DATA4[7:0]

LIN0DT5 0x04 DATA5[7:0]

LIN0DT6 0x05 DATA67:0]

LIN0DT7 0x06 DATA7[7:0]

LIN0DT8 0x07 DATA8[7:0]

LIN0CTRL 0x08 STOP(s) SLEEP(s) TXRX DTACK(s) RSTINT RSTERR WUPREQ STREQ(m)

LIN0ST 0x09 ACTIVE IDLTOUT ABORT(s) DTREQ(s) LININT ERROR WAKEUP DONE

LIN0ERR 0x0A SYNCH(s) PRTY(s) TOUT CHK BITERR

LIN0SIZE 0x0B ENHCHK LINSIZE[3:0]

LIN0DIV 0x0C DIVLSB[7:0]

LIN0MUL 0x0D PRESCL[1:0] LINMUL[4:0] DIV9

LIN0ID 0x0E ID5 ID4 ID3 ID2 ID1 ID0

*Note: These registers are used in both master and slave mode. The register bits marked with (m) are accessible only in 
Master mode while the register bits marked with (s) are accessible only in slave mode. All other registers are 
accessible in both modes.



C8051F54x

183 Rev. 1.1

Indirect Address = 0x0A

LIN Register Definition 19.7. LIN0ERR: LIN0 Error Register

Bit 7 6 5 4 3 2 1 0

Name SYNCH PRTY TOUT CHK BITERR

Type R R R R R R R R

Reset 0 0 0 0 0 0 0 0

Bit Name Function

7:5 Unused Read = 000b; Write = Don’t Care

4 SYNCH Synchronization Error Bit (slave mode only). 

0: No error with the SYNCH FIELD has been detected.
1: Edges of the SYNCH FIELD are outside of the maximum tolerance.

3 PRTY Parity Error Bit (slave mode only).

0: No parity error has been detected.
1: A parity error has been detected. 

2 TOUT Timeout Error Bit.

0: A timeout error has not been detected.
1: A timeout error has been detected. This error is detected whenever one of the fol-
lowing conditions is met:
• The master is expecting data from a slave and the slave does not respond.
• The slave is expecting data but no data is transmitted on the bus.
• A frame is not finished within the maximum frame length.
• The application does not set the DTACK bit (LIN0CTRL.4) or STOP bit 

(LIN0CTRL.7) until the end of the reception of the first byte after the identifier.

1 CHK Checksum Error Bit. 

0: Checksum error has not been detected.
1: Checksum error has been detected.

0 BITERR Bit Transmission Error Bit. 

0: No error in transmission has been detected.
1: The bit value monitored during transmission is different than the bit value sent.
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meet the SMBus Specification requirements of 250 ns and 300 ns, respectively. Table 20.2 shows the min-
imum setup and hold times for the two EXTHOLD settings. Setup and hold time extensions are typically 
necessary when SYSCLK is above 10 MHz.

With the SMBTOE bit set, Timer 3 should be configured to overflow after 25 ms in order to detect SCL low 
timeouts (see Section “20.3.4. SCL Low Timeout” on page 189). The SMBus interface will force Timer 3 to 
reload while SCL is high, and allow Timer 3 to count when SCL is low. The Timer 3 interrupt service routine 
should be used to reset SMBus communication by disabling and re-enabling the SMBus.

SMBus Free Timeout detection can be enabled by setting the SMBFTE bit. When this bit is set, the bus will 
be considered free if SDA and SCL remain high for more than 10 SMBus clock source periods (see 
Figure 20.4).

Table 20.2. Minimum SDA Setup and Hold Times

EXTHOLD Minimum SDA Setup Time Minimum SDA Hold Time

0 Tlow – 4 system clocks
or
1 system clock + s/w delay*

3 system clocks

1 11 system clocks 12 system clocks

*Note: Setup Time for ACK bit transmissions and the MSB of all data transfers. When using 
software acknowledgement, the s/w delay occurs between the time SMB0DAT or 
ACK is written and when SI is cleared. Note that if SI is cleared in the same write 
that defines the outgoing ACK value, s/w delay is zero.
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SFR Address = 0x91; SFR Page = 0x00

SFR Definition 23.13. TMR3CN: Timer 3 Control

Bit 7 6 5 4 3 2 1 0

Name TF3H TF3L TF3LEN TF3CEN T3SPLIT TR3 T3XCLK

Type R/W R/W R/W R/W R/W R/W R R/W

Reset 0 0 0 0 0 0 0 0

Bit Name Function

7 TF3H Timer 3 High Byte Overflow Flag.

Set by hardware when the Timer 3 high byte overflows from 0xFF to 0x00. In 16 bit 
mode, this will occur when Timer 3 overflows from 0xFFFF to 0x0000. When the 
Timer 3 interrupt is enabled, setting this bit causes the CPU to vector to the Timer 3 
interrupt service routine. This bit is not automatically cleared by hardware.

6 TF3L Timer 3 Low Byte Overflow Flag.

Set by hardware when the Timer 3 low byte overflows from 0xFF to 0x00. TF3L will 
be set when the low byte overflows regardless of the Timer 3 mode. This bit is not 
automatically cleared by hardware.

5 TF3LEN Timer 3 Low Byte Interrupt Enable.

When set to 1, this bit enables Timer 3 Low Byte interrupts. If Timer 3 interrupts are 
also enabled, an interrupt will be generated when the low byte of Timer 3 overflows.

4 TF3CEN Timer 3 Capture Mode Enable.

0: Timer 3 Capture Mode is disabled.
1: Timer 3 Capture Mode is enabled.

3 T3SPLIT Timer 3 Split Mode Enable.

When this bit is set, Timer 3 operates as two 8-bit timers with auto-reload.
0: Timer 3 operates in 16-bit auto-reload mode.
1: Timer 3 operates as two 8-bit auto-reload timers.

2 TR3 Timer 3 Run Control. 

Timer 3 is enabled by setting this bit to 1. In 8-bit mode, this bit enables/disables 
TMR3H only; TMR3L is always enabled in split mode.

1 Unused Read = 0b; Write = Don’t Care

0 T3XCLK Timer 3 External Clock Select.

This bit selects the external clock source for Timer 3. If Timer 3 is in 8-bit mode, this 
bit selects the external oscillator clock source for both timer bytes. However, the 
Timer 3 Clock Select bits (T3MH and T3ML in register CKCON) may still be used to 
select between the external clock and the system clock for either timer.
0: Timer 3 clock is the system clock divided by 12.
1: Timer 3 clock is the external clock divided by 8 (synchronized with SYSCLK).
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SFR Address = 0x94; SFR Page = 0x00

SFR Address = 0x95; SFR Page = 0x00

SFR Definition 23.16. TMR3L: Timer 3 Low Byte

Bit 7 6 5 4 3 2 1 0

Name TMR3L[7:0]

Type R/W

Reset 0 0 0 0 0 0 0 0

Bit Name Function

7:0 TMR3L[7:0] Timer 3 Low Byte.

In 16-bit mode, the TMR3L register contains the low byte of the 16-bit Timer 3. In 8-
bit mode, TMR3L contains the 8-bit low byte timer value.

SFR Definition 23.17. TMR3H Timer 3 High Byte

Bit 7 6 5 4 3 2 1 0

Name TMR3H[7:0]

Type R/W

Reset 0 0 0 0 0 0 0 0

Bit Name Function

7:0 TMR3H[7:0] Timer 3 High Byte.

In 16-bit mode, the TMR3H register contains the high byte of the 16-bit Timer 3. In 8-
bit mode, TMR3H contains the 8-bit high byte timer value.
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Figure 24.5. PCA Software Timer Mode Diagram

24.3.3. 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 (PCA0CPHn and 
PCA0CPLn). When a match occurs, the Capture/Compare Flag (CCFn) in PCA0CN 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 PCA0CPMn 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 PCA0 Cap-
ture/Compare registers, the low byte should always be written first. Writing to PCA0CPLn clears the 
ECOMn bit to 0; writing to PCA0CPHn sets ECOMn to 1.
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Figure 24.6. PCA High-Speed Output Mode Diagram

24.3.4. Frequency Output Mode

Frequency Output Mode produces a programmable-frequency square wave on the module’s associated 
CEXn pin. The capture/compare module high byte holds the number of PCA clocks to count before the out-
put is toggled. The frequency of the square wave is then defined by Equation 24.1.

Equation 24.1. Square Wave Frequency Output

Where FPCA is the frequency of the clock selected by the CPS[2:0] bits in the PCA mode register, 
PCA0MD. The lower byte of the capture/compare module is compared to the PCA counter low byte; on a 
match, CEXn is toggled and the offset held in the high byte is added to the matched value in PCA0CPLn. 
Frequency Output Mode is enabled by setting the ECOMn, TOGn, and PWMn bits in the PCA0CPMn reg-
ister. Note that the MATn bit should normally be set to 0 in this mode. If the MATn bit is set to 1, the CCFn 
flag for the channel will be set when the 16-bit PCA0 counter and the 16-bit capture/compare register for 
the channel are equal.
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Note: A value of 0x00 in the PCA0CPHn register is equal to 256 for this equation.


