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2.1.3.1. Normal Mode

Normal mode encompasses the typical full-speed operation. The power consumption of the device in this
mode will vary depending on the system clock speed and any analog peripherals that are enabled.
2.1.3.2. Idle Mode

Setting the IDLE bit in PCON causes the hardware to halt the CPU and enter idle mode as soon as the
instruction that sets the bit completes execution. All internal registers and memory maintain their original
data. All analog and digital peripherals can remain active during idle mode.

Idle mode is terminated when an enabled interrupt is asserted or a reset occurs. The assertion of an
enabled interrupt will cause the IDLE bit to be cleared and the CPU to resume operation. The pending
interrupt will be serviced and the next instruction to be executed after the return from interrupt (RETI) will
be the instruction immediately following the one that set the Idle Mode Select bit. If Idle mode is terminated
by an internal or external reset, the CIP-51 performs a normal reset sequence and begins program
execution at address 0x0000.

2.1.3.3. Stop Mode (Regulator On)

Setting the STOP bit in PCON when STOPCF in REGOCN is clear 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. Each analog peripheral may be shut down individually prior to
entering stop mode. Stop mode can only be terminated by an internal or external reset.

2.1.3.4. Shutdown Mode (Regulator Off)

Shutdown mode is an extension of the normal stop mode operation. Setting the STOP bit in PCON when
STOPCF in REGOCN is also set causes the controller core to enter shutdown mode as soon as the
instruction that sets the bit completes execution, and then the internal regulator is powered down. In
shutdown mode, all core functions, memories and peripherals are powered off. An external pin reset or
power-on reset is required to exit shutdown mode.

2.2. 1/0

2.2.1. General Features
The C8051F85x/86x ports have the following features:
m Push-pull or open-drain output modes and analog or digital modes.

m Port Match allows the device to recognize a change on a port pin value and wake from idle mode
or generate an interrupt.

Internal pull-up resistors can be globally enabled or disabled.
Two external interrupts provide unique interrupt vectors for monitoring time-critical events.
Above-rail tolerance allows 5 V interface when device is powered.
2.2.2. Crossbar
The C8051F85x/86x devices have a digital peripheral crossbar with the following features:
m Flexible peripheral assignment to port pins.

m Pins can be individually skipped to move peripherals as needed for design or layout
considerations.

The crossbar has a fixed priority for each 1/0 function and assigns these functions to the port pins. When a
digital resource is selected, the least-significant unassigned port pin is assigned to that resource. If a port
pin is assigned, the crossbar skips that pin when assigning the next selected resource. Additionally, the
crossbar will skip port pins whose associated bits in the PnSKIP registers are set. This provides some
flexibility when designing a system: pins involved with sensitive analog measurements can be moved away
from digital 1/0O and peripherals can be moved around the chip as needed to ease layout constraints.
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Table 3.1. Pin Definitions for C8051F850/1/2/3/4/5-GU and C8051F850/1/2/3/4/5-1U
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in Name ype & 5 2 Z
P1.0 Standard 1/0 18 Yes | PIMAT.0 ADCO.8
CP1P.0
CP1N.0
P1.1 Standard 1/0O 17 Yes P1MAT.1 ADCO0.9
CP1P1
CP1N.1
P1.2 Standard 1/0 16 Yes | PIMAT.2 | ADCO.10
CP1P.2
CP1N.2
P1.3 Standard 1/0 15 Yes P1MAT.3 ADCO0.11
CP1P.3
CP1N.3
P1.4 Standard 1/0 14 Yes P1MAT.4 ADCO0.12
CP1P4
CP1N.4
P15 Standard 1/0 11 Yes P1MAT.5 ADCO0.13
CP1P5
CP1N.5
P1.6 Standard 1/0 10 Yes P1MAT.6 ADCO0.14
CP1P.6
CP1N.6
P1.7 Standard 1/0 9 Yes P1MAT.7 ADCO0.15
CP1P.7
CP1N.7
P2.0/ Standard I/O / 8
Cc2D C2 Debug Data
P2.1 Standard 1/0 12
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Table 4.1. Product Selection Guide
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C8051F850-C-GM 8 |512| 16 | 15 | 15 v v -40 to 85 °C QFN-20
C8051F850-C-GU 8 |512| 18 | 16 | 16 v v -40to 85 °C QSOP-24
C8051F851-C-GM 4 |512| 16 | 15 | 15 v v -40to 85 °C QFN-20
C8051F851-C-GU 4 |512| 18 | 16 | 16 v v -40to 85 °C QSOP-24
C8051F852-C-GM 2 |256| 16 | 15 | 15 v v -40to 85 °C QFN-20
C8051F852-C-GU 2 |256| 18 | 16 | 16 v v -40to 85 °C QSOP-24
C8051F853-C-GM 8 |512| 16 | — | 15 v v -40to 85 °C QFN-20
C8051F853-C-GU 8 |512| 18 | — | 16 v v -40to 85 °C QSOP-24
C8051F854-C-GM 4 |512| 16 | — | 15 v v -40to 85 °C QFN-20
C8051F854-C-GU 4 |512| 18 | — | 16 v v -40to 85 °C QSOP-24
C8051F855-C-GM 2 |256| 16 | — | 15 v v -40 to 85 °C QFN-20
C8051F855-C-GU 2 |256| 18 | — | 16 v v -40to 85 °C QSOP-24
C8051F860-C-GS 8 |512| 13 | 12 | 12 v v -40to 85 °C SOIC-16
C8051F861-C-GS 4 |512| 13 | 12 | 12 v v -40to 85 °C SOIC-16
C8051F862-C-GS 2 |256| 13 | 12 | 12 v v -40to 85 °C SOIC-16
C8051F863-C-GS 8 |512| 13 | — | 12 v v -40to 85 °C SOIC-16
C8051F864-C-GS 4 |512| 13 | — | 12 v v -40to 85 °C SOIC-16
C8051F865-C-GS 2 |256| 13 | — | 12 v v -40to 85 °C SOIC-16
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C8051F85x/86x

7. SOIC-16 Package Specifications
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Figure 7.1. SOIC-16 Package Drawing
Table 7.1. SOIC-16 Package Dimensions
Dimension Min Nom Max Dimension Min Nom Max
A — 1.75 L 0.40 1.27
Al 0.10 0.25 L2 0.25BSC
A2 1.25 — h 0.25 0.50
b 0.31 0.51 0 0° 8°
c 0.17 0.25 aaa 0.10
9.90 BSC bbb 0.20
E 6.00 BSC cce 0.10
El 3.90 BSC ddd 0.25
e 1.27 BSC
Notes:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. This drawing conforms to the JEDEC Solid State Outline MS-012, Variation AC.
4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body
Components.
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Table 9.2. Special Function Registers (Continued)

Register Address |Register Description Page
PCAOCPMO O0xDA | PCA Capture/Compare Mode 0 171
PCAOCPM1 0xDB | PCA Capture/Compare Mode 1 178
PCAOCPM2 0xDC | PCA Capture/Compare Mode 1 179
PCAOQOH OxFA | PCA Counter/Timer Low Byte 173
PCAOL OxF9 PCA Counter/Timer High Byte 172
PCAOMD 0xD9 PCA Mode 168
PCAOPOL 0x96 | PCA Output Polarity 176
PCAOPWM OxF7 PCA PWM Configuration 169
PCON 0x87 |Power Control 83
PRTDRV OxF6 | Port Drive Strength 196
PSCTL Ox8F | Program Store Control 66
PSW 0xD0O | Program Status Word 124
REFOCN 0xD1 | Voltage Reference Control 112
REGOCN 0xC9 | Voltage Regulator Control 84
REVID 0xB6 | Revision Identification 71
RSTSRC OXEF |Reset Source 215
SBUFO 0x99 |UARTO Serial Port Data Buffer 297
SCONO 0x98 | UARTO Serial Port Control 295
SMBOADM 0xD6 |SMBusO Slave Address Mask 257
SMBOADR 0xD7 | SMBusO Slave Address 256
SMBOCF 0xC1 | SMBusO Configuration 251
SMBOCN 0xCO | SMBusO Control 254
SMBODAT 0xC2 | SMBusO0 Data 258
SMBOTC OXAC | SMBusO Timing and Pin Control 253
SP 0x81 |Stack Pointer 121
SPIOCFG 0xAl | SPIO Configuration 227
SPIOCKR O0xA2 SPI0 Clock Control 231
SPIOCN OxF8 | SPIO Control 229
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10.2. Programming the Flash Memory

Writes to flash memory clear bits from logic 1 to logic 0, and can be performed on single byte locations.
Flash erasures set bits back to logic 1, and occur only on full pages. The write and erase operations are
automatically timed by hardware for proper execution; data polling to determine the end of the write/erase
operation is not required. Code execution is stalled during a flash write/erase operation.

The simplest means of programming the flash memory is through the C2 interface using programming
tools provided by Silicon Labs or a third party vendor. This is the only means for programming a non-
initialized device.

To ensure the integrity of flash contents, it is strongly recommended that the on-chip supply monitor be
enabled in any system that includes code that writes and/or erases flash memory from software.

10.2.1. Flash Lock and Key Functions

Flash writes and erases by user software are protected with a lock and key function. The Flash Lock and
Key Register (FLKEY) must be written with the correct key codes, in sequence, before flash operations
may be performed. The key codes are: 0xA5, OxF1. The timing does not matter, but the codes must be
written in order. If the key codes are written out of order, or the wrong codes are written, flash writes and
erases will be disabled until the next system reset. Flash writes and erases will also be disabled if a flash
write or erase is attempted before the key codes have been written properly. The flash lock resets after
each write or erase; the key codes must be written again before a following flash operation can be
performed.

10.2.2. Flash Erase Procedure

The flash memory can be programmed by software using the MOVX write instruction with the address and
data byte to be programmed provided as normal operands. Before writing to flash memory using MOVX,
flash write operations must be enabled by: (1) setting the PSWE Program Store Write Enable bit in the
PSCTL register to logic 1 (this directs the MOVX writes to target flash memory); and (2) Writing the flash
key codes in sequence to the Flash Lock register (FLKEY). The PSWE bit remains set until cleared by
software.

A write to flash memory can clear bits to logic 0O but cannot set them; only an erase operation can set bits
to logic 1 in flash. A byte location to be programmed should be erased before a new value is written.
Erase operation applies to an entire page (setting all bytes in the page to OxFF). To erase an entire page,
perform the following steps:

1. Disable interrupts (recommended).
. Set the PSEE bit (register PSCTL).
. Set the PSWE bit (register PSCTL).
. Write the first key code to FLKEY: OxA5.
. Write the second key code to FLKEY: OxF1.
. Using the MOVX instruction, write a data byte to any location within the page to be erased.
. Clear the PSWE and PSEE bits.
10.2.3. Flash Write Procedure
Flash bytes are programmed by software with the following sequence:
1. Disable interrupts (recommended).
Erase the flash page containing the target location, as described in Section 10.2.2.
Set the PSWE bit (register PSCTL).
Clear the PSEE bit (register PSCTL).
Write the first key code to FLKEY: OxAS5.
Write the second key code to FLKEY: OxF1.
Using the MOVX instruction, write a single data byte to the desired location within the desired
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Table 12.4. EIE1 Register Bit Descriptions

Bit

Name

Function

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.

SILICON LABS
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15. CIP-51 Microcontroller Core

The C8051F85x/86x uses 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 software. The MCU
family has a superset of all the peripherals included with a standard 8051. The CIP-51 also includes on-
chip debug hardware and interfaces directly with the analog and digital subsystems providing a complete
data acquisition or control-system solution in a single integrated 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 15.1 for a block diagram).
The CIP-51 includes the following features:

m Fully Compatible with MCS-51 Instruction Set
m 25 MIPS Peak Throughput with 25 MHz Clock
m 0 to 25 MHz Clock Frequency

m Extended Interrupt Handler

Reset Input

Power Management Modes
On-chip Debug Logic

Program and Data Memory Security

15.1. Performance

The CIP-51 employs a pipelined architecture that greatly increases its instruction throughput over the
standard 8051 architecture. 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.

DATA BUS )

[ BREGISTER |  [STACKPOINTER]
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SRAM
ADDRESS » SRAM
REGISTER
i @
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SR SFR_CONTROL _ |
BUS SFR_WRITE_DATA . |
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SFR_READ_DATA |
R

PC INCREMENTER

a MEM_ADDRESS
PROGRAM COUNTER (PC) 2 {MEMADDRESS .
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| MEM.CONTROL
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a >
MEM_READ_DATA |
R

RESET _ | CONTROL
——» LoGic

|
|
12
Figure 15.1. CIP-51 Block Diagram

With the CIP-51's maximum system clock at 25 MHz, it has a peak throughput of 25 MIPS. The CIP-51 has
a total of 109 instructions. The table below shows the total number of instructions that require each
execution time.

SYSTEM_IRQs

INTERRUPT |

INTERFACE EMULATION_IRQ
-

X

Clocks to Execute 1 2 2/3 3 3/4 4 4/5 5
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16.5. High Frequency Oscillator Control Registers

Register 16.1. OSCICL: High Frequency Oscillator Calibration

Bit 7 6 5 4 3 2
Name OSCICL
Type RwW
Reset X X X X X X

SFR Address: 0xC7

Table 16.1. OSCICL Register Bit Descriptions

Bit

Name

Function

7:0

OSCICL

Oscillator Calibration Bits.

These bits determine the internal oscillator period. When set to 00000000b, the oscillator
operates at its fastest setting. When set to 11111111b, the oscillator operates at its slow-
est setting. The reset value is factory calibrated to generate an internal oscillator fre-

quency of 24.5 MHz.

SILICON LABS
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Register 17.2. CPTOMD: Comparator 0 Mode

Bit 7 6 5 4 3 2 1
Name | CPLOUT | Reserved CPRIE CPFIE Reserved CPMD
Type RW R RW RW R RW
Reset 0 0 0 0 0 0 1

SFR Address: 0x9D

Table 17.6. CPTOMD Register Bit Descriptions

Bit Name Function
7 CPLOUT |Comparator 0 Latched Output Flag.
This bit represents the comparator output value at the most recent PCA counter overflow.
0: Comparator output was logic low at last PCA overflow.
1: Comparator output was logic high at last PCA overflow.
6 Reserved | Must write reset value.
5 CPRIE Comparator 0 Rising-Edge Interrupt Enable.
0: Comparator Rising-Edge interrupt disabled.
1: Comparator Rising-Edge interrupt enabled.
4 CPFIE Comparator 0 Falling-Edge Interrupt Enable.
0: Comparator Falling-Edge interrupt disabled.
1: Comparator Falling-Edge interrupt enabled.
3:2 Reserved | Must write reset value.
1:0 CPMD Comparator 0 Mode Select.

These bits affect the response time and power consumption of the comparator.
00: Mode 0 (Fastest Response Time, Highest Power Consumption)

01: Mode 1

10: Mode 2

11: Mode 3 (Slowest Response Time, Lowest Power Consumption)

SILICON LABS

Rev. 1.0 135




Register 17.3. CPTOMX: Comparator 0 Multiplexer Selection

Bit 7 6 5 4 3 2 1
Name CMXN CMXP
Type RwW RW
Reset 1 1 1 1 1 1 1

SFR Address: 0x9F

Table 17.7. CPTOMX Register Bit Descriptions

Bit

Name

Function

74

CMXN

Comparator 0 Negative Input MUX Selection.

0000: External pin CPON.O
0001: External pin CPON.1
0010: External pin CPON.2
0011: External pin CPON.3
0100: External pin CPON.4
0101: External pin CPON.5
0110: External pin CPON.6
0111: External pin CPON.7
1000: GND

1001-1111: Reserved.

3:.0

CMXP

Comparator 0 Positive Input MUX Selection.

0000: External pin CPOP.0
0001: External pin CPOP.1
0010: External pin CPOP.2
0011: External pin CPOP.3
0100: External pin CPOP.4
0101: External pin CPOP.5
0110: External pin CPOP.6
0111: External pin CPOP.7
1000: Internal LDO output
1001-1111: Reserved.

136
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18.6. CRC Control Registers

Register 18.1. CRCOCN: CRCO Control

Bit 7 6 5 4 3 2 1 0
Name Reserved CRCINIT | CRCVAL | Reserved | CRCPNT
Type R RW RW R RW
Reset 0 0 0 1 0 0 0 0

SFR Address: OxCE

Table 18.2. CRCOCN Register Bit Descriptions

Bit Name Function
74 Reserved | Must write reset value.
3 CRCINIT |CRC Result Initialization Bit.
Writing a 1 to this bit initializes the entire CRC result based on CRCVAL.
2 CRCVAL |CRC Set Value Initialization Bit.

This bit selects the set value of the CRC result.
0: CRC result is set to 0x0000 on write of 1 to CRCINIT.
1: CRC result is set to OXFFFF on write of 1 to CRCINIT.

1 Reserved |Must write reset value.

0 CRCPNT |CRC Result Pointer.

Specifies the byte of the CRC result to be read/written on the next access to CRCODAT.
This bit will automatically toggle upon each read or write.

0: CRCODAT accesses hits 7-0 of the 16-bit CRC result.

1: CRCODAT accesses bits 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.
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19. External Interrupts (INTO and INT1)

The C8051F85x/86x device family includes two external digital interrupt sources (INTO and INT1), with
dedicated interrupt sources (up to 16 additional I/O interrupts are available through the port match
function). As is the case on a standard 8051 architecture, certain controls for these two interrupt sources
are available in the TimerO/1 registers. Extensions to these controls which provide additional functionality
on C8051F85x/86x devices are available in the ITOLCF register. INTO and INT1 are configurable as active
high or low, edge- or level-sensitive. The INOPL and IN1PL bits in the ITOLCF register select active high or
active low; the ITO and IT1 bits in TCON select level- or edge-sensitive. The table below lists the possible
configurations.

ITO INOPL INTO Interrupt IT1 IN1PL INTZ 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

INTO and INT1 are assigned to port pins as defined in the ITO1CF register. Note that INTO and INT1 port
pin assignments are independent of any crossbar assignments. INTO 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 INTO and/or INT1, configure the crossbar to skip the selected pin(s).

IEO and IE1 in the TCON register serve as the interrupt-pending flags for the INTO and INT1 external
interrupts, respectively. If an INTO 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 (INOPL or IN1PL); the flag remains logic O 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.
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Equation 20.4 describes the duty cycle when CEXnPOL in the PCAOPOL regsiter is cleared to O.
Equation 20.5 describes the duty cycle when CEXnPOL in the PCAOPOL regsiter is set to 1. The
equations are true only when the lowest N bits of the PCAOCPnN register are not all 0's or all 1's. With
CEXnPOL equal to zero, 100% duty cycle is produced when the lowest N bits of PCAOCPn are all 0, and
0% duty cycle is produced when the lowest N bits of PCAOCPn are all 1. For a given PCA resolution, the
unused high bits in the PCAO counter and the PCAOCPn compare registers are ignored, and only the used
bits of the PCAOCPN register determine the duty cycle.

Note that although the PCAOCPNn compare register determines the duty cycle, it is not always appropriate
for firmware to update this register directly. See the sections on 8 to 11-bit and 16-bit PWM mode for
additional details on adjusting duty cycle in the various modes.

2N~ PCAOCPN) - %

N

Duty Cycle =
2

Equation 20.4. N-bit Center-Aligned PWM Duty Cycle With CEXnPOL =0 (N = PWM resolution)

PCAOCPN + %

Duty Cycle = v

2

Equation 20.5. N-bit Center-Aligned PWM Duty Cycle With CEXnPOL =1 (N = PWM resolution)
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Register 20.17. PCAOCPH2: PCA Capture Module High Byte

Bit 7 6 5 4 3 2 1 0
Name PCAOCPH2
Type RW
Reset 0 0 0 0 0 0 0 0

SFR Address: OxEC

Table 20.19. PCAOCPH2 Register Bit Descriptions

Bit

Name

Function

7:0

PCAOCPH2

PCA Capture Module High Byte.

The PCAOCPH2 register holds the high byte (MSB) of the 16-bit capture module.This
register address also allows access to the high byte of the corresponding PCA channels
auto-reload value for 9 to 11-bit PWM mode. The ARSEL bit in register PCAOPWM con-

trols which register is accessed.

Note: A write to this register will set the modules ECOM bit to a 1.

SILICON LABS
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1. Enable the VDD supply monitor (VMONEN = 1).
2. Wait for the VDD supply monitor to stabilize (optional).
3. Enable the VDD monitor as a reset source in the RSTSRC register.

22.4. External Reset

The external RST pin provides a means for external circuitry to force the device into a reset state.
Asserting an active-low signal on the RST pin generates a reset; an external pullup and/or decoupling of
the RST pin may be necessary to avoid erroneous noise-induced resets. The PINRSF flag is set on exit
from an external reset.

22.5. Missing Clock Detector Reset

The Missing Clock Detector (MCD) is a one-shot circuit that is triggered by the system clock. If the system
clock remains high or low for more than the MCD time window, the one-shot will time out and generate a
reset. After a MCD reset, the MCDRSF flag will read 1, signifying the MCD as the reset source; otherwise,
this bit reads 0. Writing a 1 to the MCDRSF bit enables the Missing Clock Detector; writing a 0 disables it.
The state of the RST pin is unaffected by this reset.

22.6. ComparatorO Reset

ComparatorO can be configured as a reset source by writing a 1 to the CORSEF flag. ComparatorO should
be enabled and allowed to settle prior to writing to CORSEF to prevent any turn-on chatter on the output
from generating an unwanted reset. The ComparatorO reset is active-low: if the non-inverting input voltage
(on CPO+) is less than the inverting input voltage (on CPO0-), the device is put into the reset state. After a
Comparator0O reset, the CORSEF flag will read 1 signifying Comparator0 as the reset source; otherwise,
this bit reads ‘0’. The state of the RST pin is unaffected by this reset.

22.7. Watchdog Timer Reset

The programmable Watchdog Timer (WDT) can be used to prevent software from running out of control
during a system malfunction. The WDT function can be enabled or disabled by software as described in
the watchdog timer section. If a system malfunction prevents user software from updating the WDT, a reset
is generated and the WDTRSF bit is set to ‘1’. The state of the RST pin is unaffected by this reset.

22.8. Flash Error Reset
If a flash read/write/erase or program read targets an illegal address, a system reset is generated. This
may occur due to any of the following:
m A flash write or erase is attempted above user code space.
m A flash read is attempted above user code space.
m A program read is attempted above user code space (i.e. a branch instruction to the reserved
area).
m A flash read, write or erase attempt is restricted due to a flash security setting.
The FERROR bit is set following a flash error reset. The state of the RST pin is unaffected by this reset.

22.9. Software Reset

Software may force a reset by writing a 1 to the SWRSF bit. The SWRSF bit will read 1 following a
software forced reset. The state of the RST pin is unaffected by this reset.
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Register 23.3. SPIOCKR: SPIO Clock Rate

Bit 7 6 5 4 3 2 1 0
Name SPIOCKR
Type RW
Reset 0 0 0 0 0 0 0 0

SFR Address: 0xA2

Table 23.4. SPIOCKR Register Bit Descriptions

Bit Name Function

7.0 SPIOCKR | SPIO Clock Rate.

These bits determine the frequency of the SCK output when the SP10 module is config-
ured for master mode operation. The SCK clock frequency is a divided version of the
system clock, and is given in the following equation, where SYSCLK is the system clock
frequency and SPIOCKR is the 8-bit value held in the SPIOCKR register.

£ = SYSCLK
SCK ™ 2 x (SPIOCKR + 1)

for 0 <= SPIOCKR <= 255
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24.5.3. Write Sequence (Slave)

During a write sequence, an SMBus master writes data to a slave device. The slave in this transfer will be
a receiver during the address byte, and a receiver during all data bytes. When slave events are enabled
(INH = 0), the interface enters Slave Receiver Mode when a START followed by a slave address and
direction bit (WRITE in this case) is received. If hardware ACK generation is disabled, upon entering Slave
Receiver Mode, an interrupt is generated and the ACKRQ bit is set. The software must respond to the
received slave address with an ACK, or ignore the received slave address with a NACK. If hardware ACK
generation is enabled, the hardware will apply the ACK for a slave address which matches the criteria set
up by SMBOADR and SMBOADM. The interrupt will occur after the ACK cycle.

If the received slave address is ignored (by software or hardware), slave interrupts will be inhibited until the
next START is detected. If the received slave address is acknowledged, zero or more data bytes are
received.

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.

The interface exits Slave Receiver Mode after receiving a STOP. The interface will switch to Slave
Transmitter Mode if SMBODAT is written while an active Slave Receiver. Figure 24.7 shows a typical slave
write 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 generation 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) |

A Y \ A 4
S SLA W| A Data Byte A Data Byte AP

A A A T

Interrupts with Hardware ACK Disabled (EHACK = 0) |

Received by SMBus S = START
Interface P =STOP
A =ACK
) W = WRITE
Transmitted by SLA = Slave Address
SMBus Interface

Figure 24.7. Typical Slave Write Sequence
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Table 25.10. TMR2CN Register Bit Descriptions

Bit

Name

Function

T2XCLK

Timer 2 External Clock Select.

This bit selects the external clock source for Timer 2. If Timer 2 is in 8-bit mode, this bit
selects the external oscillator clock source for both timer bytes. However, the Timer 2
Clock Select bits (T2MH and T2ML in register CKCON) may still be used to select
between the external clock and the system clock for either timer.

0: Timer 2 clock is the system clock divided by 12.

1: Timer 2 clock is the external clock divided by 8 (synchronized with SYSCLK).
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26.4. UART Control Registers

Register 26.1. SCONO: UARTO Serial Port Control

Bit 7 6 5 4 3 2 1 0
Name SMODE Reserved MCE REN TB8 RB8 TI RI
Type RW R RW RW RW RW RW RW
Reset 0 1 0 0 0 0 0 0

SFR Address: 0x98 (bit-addressable)

Table 26.2. SCONO Register Bit Descriptions

Bit

Name

Function

SMODE

Serial Port 0 Operation Mode.

Selects the UARTO Operation Mode.

0: 8-bit UART with Variable Baud Rate (Mode 0).
1: 9-bit UART with Variable Baud Rate (Mode 1).

Reserved

Must write reset value.

MCE

Multiprocessor Communication Enable.

This bit enables checking of the stop bit or the 9th bit in multi-drop communication buses.
The function of this bit is dependent on the UARTO operation mode selected by the
SMODE bit. In Mode 0 (8-bits), the peripheral will check that the stop bit is logic 1. In
Mode 1 (9-bits) the peripheral will check for a logic 1 on the 9th bit.

0: Ignore level of 9th bit / Stop bit.

1: Rl is set and an interrupt is generated only when the stop bit is logic 1 (Mode 0) or
when the 9th bit is logic 1 (Mode 1).

REN

Receive Enable.

0: UARTO reception disabled.
1: UARTO reception enabled.

TB8

Ninth Transmission Bit.

The logic level of this bit will be sent as the ninth transmission bit in 9-bit UART Mode
(Mode 1). Unused in 8-bit mode (Mode 0).

RB8

Ninth Receive Bit.

RB8 is assigned the value of the STOP bit in Mode 0; it is assigned the value of the 9th
data bit in Mode 1.

TI

Transmit Interrupt Flag.

Set by hardware when a byte of data has been transmitted by UARTO (after the 8th bit in
8-bit UART Mode, or at the beginning of the STOP bit in 9-bit UART Mode). When the
UARTO interrupt is enabled, setting this bit causes the CPU to vector to the UARTO inter-
rupt service routine. This bit must be cleared manually by software.
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