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6.2. Output Code Formatting

The registers ADCOH and ADCOL contain the high and low bytes of the output conversion code. When the
repeat count is set to 1, conversion codes are represented in 12-bit unsigned integer format and the output
conversion code is updated after each conversion. Inputs are measured from 0 to Vgygg X 4095/4096. Data
can be right-justified or left-justified, depending on the setting of the ADOLJST bit (ADCOCN.2). Unused
bits in the ADCOH and ADCOL registers are set to 0. Example codes are shown below for both right-justi-
fied and left-justified data.

Input Voltage Right-Justified ADCOH:ADCOL Left-Justified ADCOH: ADCOL
(ADOLJST =0) (ADOLJST =1)
VREF x 4095/4096 OXOFFF OxFFFO
VREF x 2048/4096 0x0800 0x8000
VREF x 2047/4096 Ox07FF 0x7FFO0
0 0x0000 0x0000

When the ADCO Repeat Count is greater than 1, the output conversion code represents the accumulated
result of the conversions performed and is updated after the last conversion in the series is finished. Sets
of 4, 8, or 16 consecutive samples can be accumulated and represented in unsigned integer format. The
repeat count can be selected using the ADORPT bits in the ADCOCF register. The value must be right-jus-
tified (ADOLJST = 0), and unused bits in the ADCOH and ADCOL registers are set to 0. The following

example shows right-justified codes for repeat counts greater than 1. Notice that accumulating 2" samples
is equivalent to left-shifting by n bit positions when all samples returned from the ADC have the same
value.

Input Voltage Repeat Count =4 Repeat Count =8 Repeat Count = 16
VReg X 4095/4096 Ox3FFC OX7FF8 OxFFFO
VREer X 2048/4096 0x2000 0x4000 0x8000
VRer X 2047/4096 Ox1FFC Ox3FF8 Ox7FFO
0 0x0000 0x0000 0x0000

6.2.1. Settling Time Requirements

A minimum tracking time is required before an accurate conversion is performed. This tracking time is
determined by any series impedance, including the AMUXO resistance, the ADCO sampling capacitance,
and the accuracy required for the conversion.

Figure 6.5 shows the equivalent ADCO input circuit. The required ADCO settling time for a given settling
accuracy (SA) may be approximated by Equation 6.1. When measuring the Temperature Sensor output,
use the settling time specified in Table 5.10. When measuring Vpp with respect to GND, Ryota. reduces to

Ryux- See Table 5.9 for ADCO minimum settling time requirements as well as the mux impedance and
sampling capacitor values.

2n
t= ln(S_A) XRrotaLCsampLE

Equation 6.1. ADCO Settling Time Requirements

Where:
SA is the settling accuracy, given as a fraction of an LSB (for example, 0.25 to settle within 1/4 LSB).
t is the required settling time in seconds. Rygta IS the sum of the AMUXO resistance and any external

source resistance. n is the ADC resolution in bits (10).
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8. Comparators

The C8051F55x/56x/57x devices include two on-chip programmable voltage Comparators. A block dia-
gram of the comparators is shown in Figure 8.1, where “n” is the comparator number (0 or 1). The two
Comparators operate identically except that ComparatorO can also be used a reset source. For input
selection details, refer to SFR Definition 8.5 and SFR Definition 8.6.

Each Comparator offers programmable response time and hysteresis, an analog input multiplexer, and two
outputs that are optionally available at the Port pins: a synchronous “latched” output (CPO, CP1), or an
asynchronous “raw” output (CPOA, CP1A). The asynchronous signal is available even when the system
clock is not active. This allows the Comparators to operate and generate an output with the device in
STOP mode. When assigned to a Port pin, the Comparator outputs may be configured as open drain or
push-pull (see Section “19.4. Port I/O Initialization” on page 174). ComparatorO may also be used as a
reset source (see Section “16.5. ComparatorO Reset” on page 142).

The Comparator0 inputs are selected in the CPTOMX register (SFR Definition 8.5). The CMX0P1-CMX0PO
bits select the ComparatorO positive input; the CMXON1-CMXONO bits select the ComparatorO negative
input. The Comparatorl inputs are selected in the CPT1MX register (SFR Definition 8.6). The CMX1P1-
CMX1PO bits select the Comparatorl positive input; the CMX1N1-CMX1NO bits select the Comparatorl
negative input.

Important Note About Comparator Inputs: The Port pins selected as Comparator inputs should be con-
figured as analog inputs in their associated Port configuration register, and configured to be skipped by the
Crossbar (for details on Port configuration, see Section “19.1. Port /0O Modes of Operation” on page 170).
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®
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10. CIP-51 Microcontroller

The MCU system controller core is the CIP-51 microcontroller. The CIP-51 is fully compatible with the
MCS-51™ instruction set; standard 803x/805x assemblers and compilers can be used to develop soft-
ware. The MCU family has a superset of all the peripherals included with a standard 8051. The CIP-51
also includes on-chip debug hardware (see description in Section 27), and interfaces directly with the ana-
log and digital subsystems providing a complete data acquisition or control-system solution in a single inte-
grated circuit.

The CIP-51 Microcontroller core implements the standard 8051 organization and peripherals as well as
additional custom peripherals and functions to extend its capability (see Figure 10.1 for a block diagram).
The CIP-51 includes the following features:

Fully Compatible with MCS-51 Instruction Set
50 MIPS Peak Throughput with 50 MHz Clock
0 to 50 MHz Clock Frequency

Extended Interrupt Handler

Reset Input

Power Management Modes

On-chip Debug Logic

Program and Data Memory Security

10.1. Performance

The CIP-51 employs a pipelined architecture that greatly increases its instruction throughput over the stan-
dard 8051 architecture. In a standard 8051, all instructions except for MUL and DIV take 12 or 24 system
clock cycles to execute, and usually have a maximum system clock of 12 MHz. By contrast, the CIP-51
core executes 70% of its instructions in one or two system clock cycles, with no instructions taking more
than eight system clock cycles.
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Notes on Registers, Operands and Addressing Modes:

Rn—Register RO—-R7 of the currently selected register bank.
@Ri—Data RAM location addressed indirectly through RO or R1.

rel—8-bit, signed (two’s complement) offset relative to the first byte of the following instruction. Used by
SJMP and all conditional jumps.

direct—=8-bit internal data location’s address. This could be a direct-access Data RAM location (0x00—
0x7F) or an SFR (0x80—-0xFF).

#data—8-bit constant
#datal6—16-bit constant
bit—Direct-accessed bit in Data RAM or SFR

addr11—11-bit destination address used by ACALL and AJMP. The destination must be within the
same 2 kB page of program memory as the first byte of the following instruction.

addr16—16-bit destination address used by LCALL and LIMP. The destination may be anywhere within
the 64 kB program memory space.

There is one unused opcode (0xA5) that performs the same function as NOP.
All mnemonics copyrighted © Intel Corporation 1980.

10.3. CIP-51 Register Descriptions

Following are descriptions of SFRs related to the operation of the CIP-51 System Controller. Reserved bits
should not be set to logic I. Future product versions may use these bits to implement new features in which
case the reset value of the bit will be logic 0, selecting the feature's default state. Detailed descriptions of
the remaining SFRs are included in the sections of the datasheet associated with their corresponding sys-
tem function.
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SFR Definition 10.3. SP: Stack Pointer

Bit 7 6 5 4 2 1 0
Name SP[7:0]
Type R/W
Reset 0 0 0 0 1 1 1
SFR Address = 0x81; SFR Page = All Pages
Bit Name Function
7:0 SP[7:0] |Stack Pointer.

The Stack Pointer holds the location of the top of the stack. The stack pointer is incre-
mented before every PUSH operation. The SP register defaults to 0x07 after reset.

SFR Definition 10.4. ACC: Accumulator

Bit 7 6 5 4 2 1 0
Name ACC[7:0]
Type R/W
Reset 0 0 0 0 0 0 0
SFR Address = OXEOQ; SFR Page = All Pages; Bit-Addressable
Bit Name Function
7:0 | ACCI7:0] |Accumulator.

This register is the accumulator for arithmetic operations.

SFR Definition 10.5. B: B Register

Bit 7 6 5 4 3 2 1 0
Name B[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xFO; SFR Page = All Pages; Bit-Addressable
Bit Name Function
7:0 B[7:0] B Register.

This register serves as a second accumulator for certain arithmetic operations.

SILICON LABS
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C8051F55x/56x/57x.

11.2.1.1. General Purpose Registers

The lower 32 bytes of data memory, locations 0x00 through Ox1F, may be addressed as four banks of gen-
eral-purpose registers. Each bank consists of eight byte-wide registers designated RO through R7. Only
one of these banks may be enabled at a time. Two bits in the program status word, RSO (PSW.3) and RS1
(PSW.4), select the active register bank (see description of the PSW in SFR Definition 10.6). This allows
fast context switching when entering subroutines and interrupt service routines. Indirect addressing modes
use registers RO and R1 as index registers.

11.2.1.2. Bit Addressable Locations

In addition to direct access to data memory organized as bytes, the sixteen data memory locations at 0x20
through Ox2F are also accessible as 128 individually addressable bits. Each bit has a bit address from
0x00 to Ox7F. Bit O of the byte at 0x20 has bit address 0x00 while bit7 of the byte at 0x20 has bit address
0x07. Bit 7 of the byte at Ox2F has bit address Ox7F. A bit access is distinguished from a full byte access by
the type of instruction used (bit source or destination operands as opposed to a byte source or destina-
tion).

The MCS-51™ assembly language allows an alternate notation for bit addressing of the form XX.B where
XX is the byte address and B is the bit position within the byte. For example, the instruction:

MoV C, 22.3h

moves the Boolean value at 0x13 (bit 3 of the byte at location 0x22) into the Carry flag.

11.2.1.3. Stack

A programmer's stack can be located anywhere in the 256-byte data memory. The stack area is desig-
nated using the Stack Pointer (SP) SFR. The SP will point to the last location used. The next value pushed
on the stack is placed at SP+1 and then SP is incremented. A reset initializes the stack pointer to location
0x07. Therefore, the first value pushed on the stack is placed at location 0x08, which is also the first regis-
ter (RO) of register bank 1. Thus, if more than one register bank is to be used, the SP should be initialized
to a location in the data memory not being used for data storage. The stack depth can extend up to
256 bytes.
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SFR Definition 12.4. SFRLAST: SFR Last

Bit 7 6 5 4 3 2 1 0
Name SFRLAST[7ZO]
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xA7; SFR Page = All Pages
Bit Name Function

7:0 | SFRLAST[7:0]

SFR Page Stack Bits.

This is the value that will go to the SFRNEXT register upon a return from inter-
rupt.

Write: Sets the SFR Page in the last entry of the SFR Stack. This will cause the
SFRNEXT SFR to have this SFR page value upon a return from interrupt.

Read: Returns the value of the SFR page contained in the last entry of the SFR
stack.

SFR page context is retained upon interrupts/return from interrupts in a 3 byte
SFR Page Stack: SFRPAGE is the first entry, SFRNEXT is the second, and
SFRLAST is the third entry. The SFR stack bytes may be used alter the context
in the SFR Page Stack, and will not cause the stack to “push” or “pop”. Only
interrupts and return from interrupts cause pushes and pops of the SFR Page
Stack.

SILICON LABS

Rev. 1.2 105




C8051F55x/56x/57x

14.2. Non-volatile Data Storage

The Flash memory can be used for non-volatile data storage as well as program code. This allows data
such as calibration coefficients to be calculated and stored at run time. Data is written using the MOVX
write instruction and read using the MOVC instruction. Note: MOVX read instructions always target XRAM.

14.3. Security Options

The CIP-51 provides security options to protect the Flash memory from inadvertent modification by soft-
ware as well as to prevent the viewing of proprietary program code and constants. The Program Store
Write Enable (bit PSWE in register PSCTL) and the Program Store Erase Enable (bit PSEE in register
PSCTL) bits protect the Flash memory from accidental modification by software. PSWE must be explicitly
set to 1 before software can modify the Flash memory; both PSWE and PSEE must be set to 1 before soft-
ware can erase Flash memory. Additional security features prevent proprietary program code and data
constants from being read or altered across the C2 interface.

A Security Lock Byte located at the last byte of Flash user space offers protection of the Flash program
memory from access (reads, writes, or erases) by unprotected code or the C2 interface. The Flash security
mechanism allows the user to lock n 512-byte Flash pages, starting at page 0 (addresses 0x0000 to
0x01FF), where n is the ones complement number represented by the Security Lock Byte. Note that the
page containing the Flash Security Lock Byte is unlocked when no other Flash pages are locked
(all bits of the Lock Byte are 1) and locked when any other Flash pages are locked (any bit of the
Lock Byte is 0). See example in Figure 14.1.

Reserved Area

Lock Byte

Locked when
any other FLASH —>»

Lock Byte Page
pages are locked

Unlocked FLASH Pages

Access limit set

according to the

FLASH security
lock byte

Locked Flash Pages

Security Lock Byte: 11111101b
1s Complement: 00000010b
Flash pages locked: 3 (First two Flash pages + Lock Byte Page)

Figure 14.1. Flash Program Memory Map
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SFR Definition 15.1. PCON: Power Control

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

SFR Address = 0x87; SFR Page = All Pages

Bit

Name

Function

72

GF[5:0]

General Purpose Flags 5-0.
These are general purpose flags for use under software control.

STOP

Stop Mode Select.
Setting this bit will place the CIP-51 in Stop mode. This bit will always be read as 0.
1: CPU goes into Stop mode (internal oscillator stopped).

IDLE

IDLE: Idle Mode Select.
Setting this bit will place the CIP-51 in Idle mode. This bit will always be read as 0.

1: CPU goes into Idle mode. (Shuts off clock to CPU, but clock to Timers, Interrupts,
Serial Ports, and Analog Peripherals are still active.)

SILICON LABS
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Table 17.1. EMIF Pinout (C8051F568-9 and ‘F570-5)

Multiplexed Mode
Signal Name Port Pin
RD P16
WR P17
ALE P1.5
DO/AO P3.0
D1/Al P3.1
D2/A2 P3.2
D3/A3 P3.3
D4/A4 P3.4
D5/A5 P3.5
D6/A6 P3.6
D7/A7 P3.7
A8 P2.0
A9 P2.1
Al10 P2.2
All P2.3
Al12 P2.4
Al3 P2.5
Al4 P2.6
Al5 P2.7
) Rev. 1.2 146
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17.6.1.3. 8-bit MOVX with Bank Select: EMIOCF[4:2] = 010

Muxed 8-bit WRITE with Bank Select
ADDRI[15:8] EMIF ADDRESS (8 MSBs) from EMIOCN
AD[7:0] EMIF ADDF;%S;SF l(flLSBS) el EMIF WRITE DATA
<_TALEH 4"47TALEL_>
ALE

\

< T > T —>
WDS WDH
T T T
i€— ACS ACW——>1€¢—— ACH——"
WR \ /
RD
Muxed 8-bit READ with Bank Select
ADDR([15:8] EMIF ADDRESS (8 MSBs) from EMIOCN
AD[7:0]

EMIF ADDRESS (8 LSBs) from
RO or R1

ALE

l/ EMIF READ DATA
<—TA|_EH AbrfTALEL—b L

T e T
RDS RDH

T T
€ ACS—P’(— ACW—P

€ ACH—>

[

Figure 17.5. Multiplexed 8-bit MOVX with Bank Select Timing
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SFR Definition 18.2. OSCICN: Internal Oscillator Control

Bit 7 6 5 4 3 2 1 0
Name IOSCEN[1:0] SUSPEND | IFRDY | Reserved IFCN[2:0]

Type | R/W RIW RIW R R RIW

Reset 1 1 0 X 0 0 0 0

SFR Address = 0xAl; SFR Page = OxOF

Bit

Name

Function

7:6

IOSCEN[L:0]

Internal Oscillator Enable Bits.

00: Oscillator Disabled.

01: Reserved.

10: Reserved.

11: Oscillator enabled in normal mode and disabled in suspend mode.

SUSPEND

Internal Oscillator Suspend Enable Bit.

Setting this bit to logic 1 places the internal oscillator in SUSPEND mode. The inter-
nal oscillator resumes operation when one of the SUSPEND mode awakening
events occurs.

Before entering suspend mode, firmware must set the ZTCEN bit in REFOCN.

IFRDY

Internal Oscillator Frequency Ready Flag.

Note: This flag may not accurately reflect the state of the oscillator. Firmware should
not use this flag to determine if the oscillator is running.

0: Internal oscillator is not running at programmed frequency.

1. Internal oscillator is running at programmed frequency.

Reserved

Read = 0Ob; Must Write = Ob.

2:0

IFCN[2:0]

Internal Oscillator Frequency Divider Control Bits.

000: SYSCLK derived from Internal Oscillator divided by 128.
001: SYSCLK derived from Internal Oscillator divided by 64.
010: SYSCLK derived from Internal Oscillator divided by 32.
011: SYSCLK derived from Internal Oscillator divided by 16.
100: SYSCLK derived from Internal Oscillator divided by 8.
101: SYSCLK derived from Internal Oscillator divided by 4.
110: SYSCLK derived from Internal Oscillator divided by 2.
111: SYSCLK derived from Internal Oscillator divided by 1.

160

Rev. 1.2

SILICON LABS



C8051F55x/56x/57x

Table 21.2. Standard CAN Registers and Reset Values

CAN Name SFR Name | SFR | SFR Name | SFR 16-bit Reset
Addr. (High) Addr. (Low) Addr. SFR Value
0x50 |IF2 Data A2 CANOIF2DA2H | OxFB | CANOIF2DA2L | OxFA | CANOIF2DA2 | 0x0000
0x52 |IF2 DataB 1 CANOIF2DB1H | 0OxFD | CANOIF2DB1L | OxFC | CANOIF2DB1 | 0x0000
0x54 |IF2 DataB 2 CANOIF2DB2H | OxFF | CANOIF2DB2L | OXFE | CANOIF2DB2 | 0x0000
0x80 |Transmission Request 11| CANOTR1H |OxA3 | CANOTRIL |O0xA2| CANOTR1 |0x0000
0x82 |Transmission Request 21| CANOTR2H | OxA5 | CANOTR2L |OxA4| CANOTR2 |0x0000
0x90 [New Data 11 CANOND1H |O0xAB| CANONDIL |OxAA| CANOND1 |0x0000
0x92 [New Data 2! CANOND2H |OxAD| CANOND2L |OxAC| CANOND2 |0x0000
0xAO |[Interrupt Pending 11 CANOIP1H | OxAF | CANOIP1L |OxAE| CANOIP1 |0x0000
0xA2 |Interrupt Pending 2 1 CANOIP2H | 0xB3 | CANOIP2L |0xB2| CANOIP2 |0x0000
0xBO |Message Valid 11 CANOMV1H |0xBB| CANOMV1L |OxBA | CANOMV1l |0x0000
0xB2 |Message Valid 21 CANOMV2H |0xBD | CANOMV2L |0OxBC| CANOMV2 |0x0000
Notes:

1. Read-only register.

2. Write-enabled by CCE.

3. The reset value of CANOTST could also be r0000000b, where r signifies the value of the CAN RX pin.

4. Write-enabled by Test.
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SFR Definition 23.3. SBUFO: Serial (UARTO) Port Data Buffer

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

SFR Address = 0x99; SFR Page = 0x00
Bit Name Function

7:0 | SBUFO[7:0] | Serial Data Buffer Bits 7-0 (MSB—LSB).

This SFR accesses two registers; a transmit shift register and a receive latch register.
When data is written to SBUFO, it goes to the transmit shift register and is held for
serial transmission. Writing a byte to SBUFO initiates the transmission. A read of
SBUFO returns the contents of the receive latch.

SFR Definition 23.4. SBCONO: UARTO Baud Rate Generator Control

Bit 7 6 5 4 3 2 1 0
Name | Reserved | SBORUN | Reserved | Reserved | Reserved | Reserved SBOPSJ[1:0]
Type R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = OxAB; SFR Page = 0x0F

Bit Name Function

7 Reserved |Read = 0b; Must Write Ob;

6 | SBORUN |Baud Rate Generator Enable.

0: Baud Rate Generator disabled. UARTO will not function.
1. Baud Rate Generator enabled.

5:2 | Reserved |Read = 0000b; Must Write = 0000b;

1:0 | SBOPS[1:0] | Baud Rate Prescaler Select.

00: Prescaler = 12.
01: Prescaler = 4.
10: Prescaler = 48.
11: Prescaler = 1.
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25. Timers

Each MCU includes four counter/timers: two are 16-bit counter/timers compatible with those found in the
standard 8051, and two are 16-bit auto-reload timer for use with the ADC, SMBus, or for general purpose
use. These timers can be used to measure time intervals, count external events and generate periodic
interrupt requests. Timer 0 and Timer 1 are nearly identical and have four primary modes of operation.
Timer 2 and Timer 3 offer 16-bit and split 8-bit timer functionality with auto-reload.

Timer 0 and Timer 1 Modes Timer 2 Modes Timer 3 Modes
13-bit counter/timer 16-bit timer with auto-reload 16-bit timer with auto-reload
16-bit counter/timer
8-bit counter/timer with Two 8-bit timers with auto-reload | Two 8-bit timers with auto-reload
auto-reload
Two 8-bit counter/timers (Timer O
only)

Timers 0 and 1 may be clocked by one of five sources, determined by the Timer Mode Select bits (T1M—
TOM) and the Clock Scale bits (SCA1-SCAQ). The Clock Scale bits define a pre-scaled clock from which
Timer 0 and/or Timer 1 may be clocked (See SFR Definition 25.1 for pre-scaled clock selection).Timer 0/1
may then be configured to use this pre-scaled clock signal or the system clock.

Timer 2 and Timer 3 may be clocked by the system clock, the system clock divided by 12, or the external
oscillator clock source divided by 8.

Timer 0 and Timer 1 may also be operated as counters. When functioning as a counter, a counter/timer
register is incremented on each high-to-low transition at the selected input pin (TO or T1). Events with a fre-
guency of up to one-fourth the system clock frequency can be counted. The input signal need not be peri-
odic, but it should be held at a given level for at least two full system clock cycles to ensure the level is
properly sampled.
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Figure 25.2. TO Mode 2 Block Diagram

25.1.4. Mode 3: Two 8-bit Counter/Timers (Timer 0 Only)

In Mode 3, Timer 0 is configured as two separate 8-bit counter/timers held in TLO and THO. The
counter/timer in TLO is controlled using the Timer O control/status bits in TCON and TMOD: TRO, C/TO,
GATEO and TFO. TLO can use either the system clock or an external input signal as its timebase. The THO
register is restricted to a timer function sourced by the system clock or prescaled clock. THO is enabled
using the Timer 1 run control bit TR1. THO sets the Timer 1 overflow flag TF1 on overflow and thus controls
the Timer 1 interrupt.

Timer 1 is inactive in Mode 3. When Timer 0 is operating in Mode 3, Timer 1 can be operated in Modes 0,
1 or 2, but cannot be clocked by external signals nor set the TF1 flag and generate an interrupt. However,
the Timer 1 overflow can be used to generate baud rates for the SMBus and/or UART, and/or initiate ADC
conversions. While Timer 0 is operating in Mode 3, Timer 1 run control is handled through its mode set-
tings. To run Timer 1 while Timer O is in Mode 3, set the Timer 1 Mode as 0, 1, or 2. To disable Timer 1,
configure it for Mode 3.
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25.2. Timer 2

Timer 2 is a 16-bit timer formed by two 8-bit SFRs: TMR2L (low byte) and TMR2H (high byte). Timer 2 may
operate in 16-bit auto-reload mode or (split) 8-bit auto-reload mode. The T2SPLIT bit (TMR2CN.3) defines
the Timer 2 operation mode.

Timer 2 may be clocked by the system clock, the system clock divided by 12, or the external oscillator
source divided by 8. The external clock mode is ideal for real-time clock (RTC) functionality, where the
internal oscillator drives the system clock while Timer 2 (and/or the PCA) is clocked by an external preci-
sion oscillator. Note that the external oscillator source divided by 8 is synchronized with the system clock.

25.2.1. 16-bit Timer with Auto-Reload

When T2SPLIT (TMR2CN.3) is zero, Timer 2 operates as a 16-bit timer with auto-reload. Timer 2 can be
clocked by SYSCLK, SYSCLK divided by 12, or the external oscillator clock source divided by 8. As the
16-bit timer register increments and overflows from OxFFFF to 0x0000, the 16-bit value in the Timer 2
reload registers (TMR2RLH and TMR2RLL) is loaded into the Timer 2 register as shown in Figure 25.4,
and the Timer 2 High Byte Overflow Flag (TMR2CN.7) is set. If Timer 2 interrupts are enabled (if IE.5 is
set), an interrupt will be generated on each Timer 2 overflow. Additionally, if Timer 2 interrupts are enabled
and the TF2LEN bit is set (TMR2CN.5), an interrupt will be generated each time the lower 8 bits (TMR2L)
overflow from OxFF to 0x00.

CKCON
T[T[r[r[r[T]s[s
3|3|2|2|1|0|C|C
T2XCLK  [MM[M[M|M|M]|A|A
l H[L|H[L 1|0
SYSCLK /12— 0 T2 I—’ To SMBus ‘Swews
Overflow

0
TR2 TCLK
TMR2L TMR2H TF2H
External Clock /8 —— 1 TEoL Interrupt
TF2LEN
SYSClK —— 11 T T T T TF2CEN

T2SPLIT
TR2  —»
TMR2RLL [ TMR2RLH [«
Reload

TMR2CN 4]

T2XCLK

Figure 25.4. Timer 2 16-Bit Mode Block Diagram

25.2.2. 8-bit Timers with Auto-Reload

When T2SPLIT is set, Timer 2 operates as two 8-bit timers (TMR2H and TMR2L). Both 8-bit timers oper-
ate in auto-reload mode as shown in Figure 25.5. TMR2RLL holds the reload value for TMR2L; TMR2RLH
holds the reload value for TMR2H. The TR2 bit in TMR2CN handles the run control for TMR2H. TMR2L is
always running when configured for 8-bit Mode.

Each 8-bit timer may be configured to use SYSCLK, SYSCLK divided by 12, or the external oscillator clock
source divided by 8. The Timer 2 Clock Select bits (T2MH and T2ML in CKCON) select either SYSCLK or
the clock defined by the Timer 2 External Clock Select bit (T2XCLK in TMR2CN), as follows:
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SFR Definition 25.14. TMR3RLL: Timer 3 Reload Register Low Byte

Bit 7 6 5 4 3
Name TMR3RLL[7:0]
Type R/W
Reset 0 0 0 0 0

SFR Address = 0x92; SFR Page = 0x00
Bit Name Function

7:0 | TMR3RLL[7:0]

Timer 3 Reload Register Low Byte.

TMR3RLL holds the low byte of the reload value for Timer 3.

SFR Definition 25.15. TMR3RLH: Timer 3 Reload Register High Byte

Bit 7 6 5 4 3
Name TMR3RLH[7:0]
Type RIW
Reset 0 0 0 0 0

SFR Address = 0x93; SFR Page = 0x00
Bit Name Function

7:0 | TMR3RLH[7:0]

Timer 3 Reload Register High Byte.

TMR3RLH holds the high byte of the reload value for Timer 3.
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