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1.7. Serial Ports

The C8051F06x MCU Family includes two Enhanced Full-Duplex UARTSs, an enhanced SPI Bus, and
SMBus/I2C. Each of the serial buses is fully implemented in hardware and makes extensive use of the
CIP-51's interrupts, thus requiring very little intervention by the CPU. The serial buses do not "share"
resources such as timers, interrupts, or Port 1/0, so any or all of the serial buses may be used together with
any other.
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4, Pinout and Package Definitions

Table 4.1. Pin Definitions

Pin Numbers

Name FO60 | FO61 | FO64 | FO65 | Type |Description
F062 | FO63 | FO66 | FO67
VDD 37,64, 26,40, |37,64, |26,40, Digital Supply Voltage. Must be tied to +2.7 to
90 55 90 55 +3.6 V.
DGND 38,63, (27,39, |38,63, |27, 39, Digital Ground. Must be tied to Ground.
89 54 89 54
AV+ 11,16, | 7, 10, |11,16,| 7, 10, Analog Supply Voltage. Must be tied to +2.7 to
24 18 24 18 +3.6 V.
AVDD 13 23 13 23 Analog Supply Voltage. Must be tied to +2.7 to
+3.6 V.
AGND |10,14,| 6, 11, |10,14,| 6, 11, Analog Ground. Must be tied to Ground.
17,23(19,22(17,23|19, 22

TMS 96 52 96 52 D In |JTAG Test Mode Select with internal pull-up.

TCK 97 53 97 53 D In |JTAG Test Clock with internal pull-up.

TDI 98 56 98 56 D In |JTAG Test Data Input with internal pull-up. TDI is
latched on the rising edge of TCK.

TDO 99 57 99 57 | D Out |JTAG Test Data Output with internal pull-up. Data is
shifted out on TDO on the falling edge of TCK. TDO
output is a tri-state driver.

/IRST 100 58 100 58 D I/0 |Device Reset. Open-drain output of internal VDD
monitor. Is driven low when VDD is <2.7 V and
MONEN is high. An external source can initiate a
system reset by driving this pin low.

XTAL1 26 20 26 20 AIn |Crystal Input. This pin is the return for the internal
oscillator circuit for a crystal or ceramic resonator.
For a precision internal clock, connect a crystal or
ceramic resonator from XTAL1 to XTAL2. If over-
driven by an external CMOS clock, this becomes
the system clock.

XTAL2 27 21 27 21 | A Out |Crystal Output. This pin is the excitation driver for a
crystal or ceramic resonator.

MONEN 28 63 28 63 D In |VDD Monitor Enable. When tied high, this pin
enables the internal VDD monitor, which forces a
system reset when VDD is < 2.7 V. When tied low,
the internal VDD monitor is disabled. Recom-
mended configuration is to connect directly to VDD.

VREF 4 61 4 61 | A Out |Bandgap Voltage Reference Output

VREFO 21 15 21 15 A I/O |Bandgap Voltage Reference Output for ADCO.

ADCO Voltage Reference Input.

SILICON LABS
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b MIN |NOM | MAX

D1 (mm) | (mm) (mm)

LT AT AT AT Al - a2

— - A1/ 005 - |015

% % A2|0.95 | 1.00 | 1.05

% % b|0.17 022|027

§ % D| - 1600 -

§ % El E |p1| - (1400 -
§ % e| - |050

§ % E| - |16.00/ -

% % El| - |14.00| -

100:)<© — L | 0.45 0.60 | 0.75

oesiawaror LU DUDUDUDUDOOOUDUDO0

A2 4,{6‘47

|
% Uy
—{}—b Al

Figure 4.3. TQFP-100 Package Drawing
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Figure 5.2. 16-bit ADCO and ADC1 Data Path Diagram

5.1. Single-Ended or Differential Operation

ADCO and ADC1 can be programmed to operate independently as single-ended ADCs, or together to
accept a differential input. In single-ended mode, the ADCs can be configured to sample simultaneously, or
to use different conversion speeds. In differential mode, ADC1 is a slave to ADCO, and its configuration is
based on ADCO settings, except during offset or gain calibrations. The DIFFSEL bit in the Channel Select
Register AMXOSL (Figure 5.6) selects between single-ended and differential mode.

5.1.1. Pseudo-Differential Inputs

The inputs to the ADCs are pseudo-differential. The actual voltage measured by each ADC is equal to the
voltage between the AINn pin and the AINNnG pin. AINNG must be a DC signal between -0.2 and 0.6 V. In
most systems, AINNG will be connected to AGND. If not tied to AGND, the AINnG signal can be used to
negate a limited amount of fixed offset, but it is recommended that the internal offset calibration features of
the device be used for this purpose. When operating in differential mode, AINOG and AIN1G should be tied
together. AINn must remain above AINNnG in both modes for accurate conversion results.
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Figure 6.10. DMAODAH: DMAO Data Address Beginning MSB Register

SFR Page: 3
SFR Address: OxDA
RIW RIW R/W RIW RIW R/W RIW RIW Reset Value
| | | | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Bits 7-0: DMAO Address Beginning High-Order Bits.
Figure 6.11. DMAODAL: DMAO Data Address Beginning LSB Register
SFR Page: 3
SFR Address: 0xD9
RIW RIW R/W RIW RIW R/W RIW RIW Reset Value
| | | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Bits 7-0: DMAO Address Beginning Low-Order Bits.
Figure 6.12. DMAODSH: DMAO Data Address Pointer MSB Register
SFR Page: 3
SFR Address: OxDC
RIW RIW R/W RIW RIW R/W RIW RIW Reset Value
| | | | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Bits 7-0: DMAO Address Pointer High-Order Bits.
Figure 6.13. DMAODSL: DMAO Data Address Pointer LSB Register
SFR Page: 3
SFR Address: OxDB
RIW RIW R/W RIW RIW R/W RIW RIW Reset Value
| | | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits 7-0: DMAO Address Pointer Low-Order Bits.
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7. 10-Bit ADC (ADC2, C8051F060/1/2/3)

The ADC2 subsystem for the C8051F060/1/2/3 consists of an analog multiplexer (referred to as AMUX2),
and a 200 ksps, 10-bit successive-approximation-register ADC with integrated track-and-hold and pro-
grammable window detector (see block diagram in Figure 7.1). The AMUX2, data conversion modes, and
window detector can all be configured from within software via the Special Function Registers shown in
Figure 7.1. ADC2 operates in both Single-ended and Differential modes, and may be configured to mea-
sure any of the pins on Port 1, or the Temperature Sensor output. The ADC2 subsystem is enabled only
when the AD2EN bit in the ADC2 Control register (ADC2CN) is set to logic 1. The ADC2 subsystem is in
low power shutdown when this bit is logic O.

Figure 7.1. ADC2 Functional Block Diagram
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13.2.2. Data Memory

The CIP-51 implements 256 bytes of internal RAM mapped into the data memory space from 0x00 through
OxFF. The lower 128 bytes of data memory are used for general purpose registers and scratch pad mem-
ory. Either direct or indirect addressing may be used to access the lower 128 bytes of data memory. Loca-
tions 0x00 through Ox1F are addressable as four banks of general purpose registers, each bank consisting
of eight byte-wide registers. The next 16 bytes, locations 0x20 through Ox2F, may either be addressed as
bytes or as 128 bit locations accessible with the direct addressing mode.

The upper 128 bytes of data memory are accessible only by indirect addressing. This region occupies the
same address space as the Special Function Registers (SFRs) but is physically separate from the SFR
space. The addressing mode used by an instruction when accessing locations above 0x7F determines
whether the CPU accesses the upper 128 bytes of data memory space or the SFRs. Instructions that use
direct addressing above Ox7F will access the SFR space. Instructions using indirect addressing above
Ox7F access the upper 128 bytes of data memory. Figure 13.2 illustrates the data memory organization of
the CIP-51.

13.2.3. General Purpose Registers

The lower 32 bytes of data memory, locations 0x00 through 0x1F, 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, RS0 (PSW.3) and RS1
(PSW.4), select the active register bank (see description of the PSW in Figure 13.16). This allows fast con-
text switching when entering subroutines and interrupt service routines. Indirect addressing modes use
registers RO and R1 as index registers.

13.2.4. 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 0 of the byte at 0x20 has bit address 0x00 while bit 7 of the byte at 0x20 has bit address
0x07. Bit 7 of the byte at 0x2F has bit address Ox7F. A bit access is distinguished from a full byte access by
the type of instruction used (a bit source or destination operand 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.

13.2.5. Stack

A programmer's stack can be located anywhere in the 256 byte data memory. The stack area is designated
using the Stack Pointer (SP, address 0x81) 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 register (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.

The MCUs also have built-in hardware for a stack record which is accessed by the debug logic. The stack
record is a 32-bit shift register, where each PUSH or increment SP pushes one record bit onto the register,
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On exit from the PCA interrupt service routine, the CIP-51 will return to the ADC2 Window Comparator
ISR. On execution of the RETI instruction, SFR Page 0x00 used to access the PCA registers will be auto-
matically popped off of the SFR Page Stack, and the contents of the SFRNEXT register will be moved to
the SFRPAGE register. Software in the ADC2 ISR can continue to access SFRs as it did prior to the PCA
interrupt. Likewise, the contents of SFRLAST are moved to the SFRNEXT register. Recall this was the
SFR Page value 0xOF being used to access Port 5 before the ADC2 interrupt occurred. See Figure 13.7
below.

Figure 13.7. SFR Page Stack Upon Return From PCA Interrupt

SFR Page 0x00
Automatically
popped off of the
stack on return from

interrupt
\ ox02
——| SFRPAGE
SFRNEXT (ADCZ)
popped to
SFRPAGE OxO0F
< » SFRNEXT
SFRLAST
popped to
SFRNEXT
SFRLAST
) Rev. 1.2 137
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On the execution of the RETI instruction in the ADC2 Window Comparator ISR, the value in SFRPAGE
register is overwritten with the contents of SFRNEXT. The CIP-51 may now access the Port 5 SFR bits as
it did prior to the interrupts occurring. See Figure 13.8 below.

Figure 13.8. SFR Page Stack Upon Return From ADC2 Window Interrupt

SFR Page 0x02
Automatically
popped off of the
stack on return from

interrupt
\ oxoF
«—— SFRPAGE
SFRNEXT
popped to
SFRPAGE
SFRNEXT
SFRLAST

Note that in the above example, 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 (SFRPGCN). See Figure 13.9.
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Figure 13.24. EIP2: Extended Interrupt Priority 2

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
PDMAO PS1 | PCANO | PADC2 | PWADC2 | PT4 | PADC1 | PT3 | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

SFR Address: OxF7
SFR Page: All Pages

Bit7: PDMAO: DMAO Interrupt Priority Control.
This bit sets the priority of the DMAO interrupt.
0: DMAQO interrupt set to low priority.
1: DMAQ interrupt set to high priority.
Bit6: PS1: UARTZ Interrupt Priority Control.
This bit sets the priority of the UART1 interrupt.
0: UARTL interrupt set to low priority.
1: UARTL interrupt set to high priority.
Bit5: PCANO: CAN Interrupt Priority Control.
This bit sets the priority of the CAN Interrupt.
0: CAN Interrupt set to low priority level.
1: CAN Interrupt set to high priority level.
Bit4: PADC2: ADC2 End Of Conversion Interrupt Priority Control.
This bit sets the priority of the ADC2 End of Conversion interrupt.
0: ADC2 End of Conversion interrupt set to low priority.
1: ADC2 End of Conversion interrupt set to high priority.
Bit3: PWADC2: ADC2 Window Comparator Interrupt Priority Control.
0: ADC2 Window interrupt set to low priority.
1: ADC2 Window interrupt set to high priority.
Bit2: PT4: Timer 4 Interrupt Priority Control.
This bit sets the priority of the Timer 4 interrupt.
0: Timer 4 interrupt set to low priority.
1: Timer 4 interrupt set to high priority.
Bit1: PADC1: ADC End of Conversion Interrupt Priority Control.
This bit sets the priority of the ADC1 End of Conversion Interrupt.
0: ADC1 End of Conversion interrupt set to low priority level.
1: ADC1 End of Conversion interrupt set to high priority level.
Bit0: PT3: Timer 3 Interrupt Priority Control.
This bit sets the priority of the Timer 3 interrupts.
0: Timer 3 interrupt set to low priority level.
1: Timer 3 interrupt set to high priority level.
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Figure 15.2. OSCICL: Internal Oscillator Calibration Register

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
Variable
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: 0x8B
SFR Page: F

Bits 7-0: OSCICL: Internal Oscillator Calibration Register
This regqister calibrates the internal oscillator period. The reset value for OSCICL defines the
internal oscillator base frequency. The reset value is factory calibrated to generate an inter-
nal oscillator frequency of 24.5 MHz.

Figure 15.3. OSCICN: Internal Oscillator Control Register

R/W R R/W R R/W R/W R/W R/W Reset Value
IOSCEN IFRDY - - - - IFCN1 IFCNO 11000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: 0x8A
SFR Page: F
Bit7: IOSCEN: Internal Oscillator Enable Bit

0: Internal Oscillator Disabled
1: Internal Oscillator Enabled
Bit6: IFRDY: Internal Oscillator Frequency Ready Flag
0: Internal Oscillator not running at programmed frequency.
1. Internal Oscillator running at programmed frequency.
Bits5-2: Reserved.
Bits1-0: IFCN1-0: Internal Oscillator Frequency Control Bits
00: SYSCLK derived from Internal Oscillator divided by 8.
01: SYSCLK derived from Internal Oscillator divided by 4.
10: SYSCLK derived from Internal Oscillator divided by 2.
11: SYSCLK derived from Internal Oscillator divided by 1.
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Readand Write/Erase Security Bits
(Bit7is MSB)

Bit | Memory Block
0xE000-0xFBFD
0xC000-0xDFFF
0xA000-0xBFFF
0x8000-0x9FFF
0x6000-0x7FFF
0x4000-0x5FFF
0x2000-0x3FFF
0x0000-0x1FFF

O|lR|INW|h|lO|O|N

Flash Read Lock Byte

face.

Flash Write/Erase Lock Byte
interface.
interface.

written but not erased.
Flash Access Limit

SFLE =0

Reserved

Read LockByte

Write/EraselLockByte

Program/Data
MemorySpace

Bits7-0: Each bit locks a corresponding block of memory.
0: Write/Erase operations are locked (disabled) for corresponding block across the JTAG

OXFFFF

0xFCO00
OxXFBFF

OxFBFE

OxFBFD

FlashAccess Limit

0x0000

SFLE=1

Figure 16.1. C8051F060/1/2/3/4/5 Flash Program Memory Map and Security Bytes

0x007F

0x0000

ScratchpadMemory
(Dataonly)

Bits7-0: Each bit locks a corresponding block of memory. (Bit7 is MSB).
0: Read operations are locked (disabled) for corresponding block across the JTAG interface.
1. Read operations are unlocked (enabled) for corresponding block across the JTAG inter-

1: Write/Erase operations are unlocked (enabled) for corresponding block across the JTAG
NOTE: When the block containing the security bytes is locked, the security bytes may be
The Flash Access Limit is defined by the setting of the FLACL register, as described in

Figure 16.3. Firmware running at or above this address is prohibited from using the MOVX
and MOVC instructions to read, write, or erase Flash locations below this address.
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17.4.2. Non-multiplexed Configuration

In Non-multiplexed mode, the Data Bus and the Address Bus pins are not shared. An example of a Non-
multiplexed Configuration is shown in Figure 17.4. See Section “17.6.1. Non-multiplexed Mode” on
page 196 for more information about Non-multiplexed operation.

Figure 17.4. Non-multiplexed Configuration Example

A[15:0] ]
(P5 and P6) ADDRESS BUS A[15:0]
E VDD
M (;)ptional) 64K X 8
. SRAM
| D[7:0] Py .
F (P7) DATA BUS I/0[7:0]
/IRD (P4.6) »JOE
IWR (P4.7) »q\WE
|||—>oCE
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17.6. Timing

The timing parameters of the External Memory Interface can be configured to enable connection to
devices having different setup and hold time requirements. The Address Setup time, Address Hold time, /
RD and /WR strobe widths, and in multiplexed mode, the width of the ALE pulse are all programmable in
units of SYSCLK periods through EMIOTC, shown in Figure 17.6, and EMIOCF[1:0].

The timing for an off-chip MOVX instruction can be calculated by adding 4 SYSCLK cycles to the timing
parameters defined by the EMIOTC register. Assuming non-multiplexed operation, the minimum execution
time for an off-chip XRAM operation is 5 SYSCLK cycles (1 SYSCLK for /RD or /WR pulse + 4 SYSCLKS).
For multiplexed operations, the Address Latch Enable signal will require a minimum of 2 additional
SYSCLK cycles. Therefore, the minimum execution time for an off-chip XRAM operation in multiplexed
mode is 7 SYSCLK cycles (2 for /ALE + 1 for /RD or /WR + 4). The programmable setup and hold times
default to the maximum delay settings after a reset.

Figure 17.6. EMIOTC: External Memory Timing Control

RIW RIW RIW RIW RIW RIW RIW RIW Reset Value
EAS1 EASO | ERWS EWR2 | EWRL | EWRO | EAH1 | EAHO 11111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: 0xAl
SFR Page: 0

Bits7-6: EAS1-0: EMIF Address Setup Time Bits.
00: Address setup time = 0 SYSCLK cycles.
01: Address setup time = 1 SYSCLK cycle.
10: Address setup time = 2 SYSCLK cycles.
11: Address setup time = 3 SYSCLK cycles.

Bits5-2: EWR3-0: EMIF /WR and /RD Pulse-Width Control Bits.
0000: /WR and /RD pulse width =1 SYSCLK cycle.
0001: /WR and /RD pulse width = 2 SYSCLK cycles.
0010: /WR and /RD pulse width = 3 SYSCLK cycles.
0011: /WR and /RD pulse width = 4 SYSCLK cycles.
0100: /WR and /RD pulse width =5 SYSCLK cycles.
0101: /WR and /RD pulse width = 6 SYSCLK cycles.
0110: /WR and /RD pulse width = 7 SYSCLK cycles.
0111: /WR and /RD pulse width = 8 SYSCLK cycles.
1000: /WR and /RD pulse width = 9 SYSCLK cycles.
1001: /WR and /RD pulse width = 10 SYSCLK cycles.
1010: /WR and /RD pulse width = 11 SYSCLK cycles.
1011: /WR and /RD pulse width =12 SYSCLK cycles.
1100: /WR and /RD pulse width =13 SYSCLK cycles.
1101: /WR and /RD pulse width = 14 SYSCLK cycles.
1110: /WR and /RD pulse width = 15 SYSCLK cycles.
1111: /WR and /RD pulse width = 16 SYSCLK cycles.

Bits1-0: EAH1-0: EMIF Address Hold Time Bits.
00: Address hold time = 0 SYSCLK cycles.
01: Address hold time = 1 SYSCLK cycle.
10: Address hold time = 2 SYSCLK cycles.
11: Address hold time = 3 SYSCLK cycles.
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Figure 18.9. PO: Port0 Data Register

R/W RIW RIW R/W RIW R/W RIW R/W Reset Value
P0.7 P0.6 Po5 | Po4 | P03 [ P02 | POl P0.0 11111111

. . . . : . . . Bit
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Addressable

SFR Address: 0x80
SFR Page: All Pages

Bits7-0: P0.[7:0]: PortO Output Latch Bits.
(Write - Output appears on I/O pins per XBRO, XBR1, XBR2, and XBR3 Registers)
0: Logic Low Output.
1. Logic High Output (open if corresponding POMDOUT.n bit = 0).
(Read - Regardless of XBR0O, XBR1, XBR2, and XBR3 Register settings).
0: PO.n pin is logic low.
1. PO.n pin is logic high.

Figure 18.10. POMDOUT: Port0 Output Mode Register

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| | | | | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: OxA4
SFR Page: F

Bits7-0: POMDOUT.[7:0]: Port0 Output Mode Bits.
0: Port Pin output mode is configured as Open-Drain.
1: Port Pin output mode is configured as Push-Pull.

Note: SDA, SCL, and RX0 (when UARTO is in Mode 0) and RX1 (when UARTL1 is in Mode 0) are
always configured as Open-Drain when they appear on Port pins.
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Table 21.1. SPI Slave Timing Parameters

Parameter ‘Description ‘ Min Max Units
Master Mode TimingJr (See Figure 21.12 and Figure 21.13)

TMCKH SCK High Time ITsyscik ns
TmeKL SCK Low Time I*TsyscLk ns
e MISO Valid to SCK Shift Edge 1*TS;%CLK + ns
TMmIH SCK Shift Edge to MISO Change 0 ns
Slave Mode TimingT (See Figure 21.14 and Figure 21.15)

Tse NSS Falling to First SCK Edge 2*TsyscLk ns
Tsp Last SCK Edge to NSS Rising 2*TsyscLk ns
Tsez NSS Falling to MISO Valid 4*Tsyscik | ns
Tspz NSS Rising to MISO High-Z 4*Tsyscik | s
TckH SCK High Time 5*TgyscLk ns
TekL SCK Low Time S*Tsyscik ns
Tsis MOSI Valid to SCK Sample Edge 2*TsyscLK ns
TsiH SCK Sample Edge to MOSI Change 2*TsyscLK ns
TsoH SCK Shift Edge to MISO Change 4*TsyscLk | s
T Last SCK Edge to MISO Change (CKPHA =1 6*Tsyscik | 8*Tsyscik| Ns

ONLY)

TsyscLk is equal to one period of the device system clock (SYSCLK).
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Figure 22.8. SCONO: UARTO Control Register

R/IW RIW RIW R/IW RIW RIW R/IW RIW Reset Value
SMO0O | smM10 | sSM20 | RENO | TB8O | RB8O | TIO | RIO | 00000000
. . . . . . . . Bit
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Addressable
SFR Address: 0x98
SFR Page: 0

Bits7-6: SMO00-SM10: Serial Port Operation Mode:
Write:
When written, these bits select the Serial Port Operation Mode as follows:

SMO00 SM10 Mode
0 0 Mode 0: Synchronous Mode
0 1 Mode 1: 8-Bit UART, Variable Baud Rate
1 0 Mode 2: 9-Bit UART, Fixed Baud Rate
1 1 Mode 3: 9-Bit UART, Variable Baud Rate

Reading these bits returns the current UARTO mode as defined above.
Bit5: SM20: Multiprocessor Communication Enable.
The function of this bit is dependent on the Serial Port Operation Mode.
Mode 0: No effect.
Mode 1: Checks for valid stop bit.
0: Logic level of stop hit is ignored.
1: RIO will only be activated if stop bit is logic level 1.
Mode 2 and 3: Multiprocessor Communications Enable.
0: Logic level of ninth bit is ignored.
1: RIO is set and an interrupt is generated only when the ninth bit is logic 1 and the
received address matches the UARTO address or the broadcast address.
Bit4: RENO: Receive Enable.
This bit enables/disables the UARTO receiver.
0: UARTO reception disabled.
1: UARTO reception enabled.
Bit3: TB80: Ninth Transmission Bit.
The logic level of this bit will be assigned to the ninth transmission bit in Modes 2 and 3. It is
not used in Modes 0 and 1. Set or cleared by software as required.
Bit2: RB80: Ninth Receive Bit.
The bit is assigned the logic level of the ninth bit received in Modes 2 and 3. In Mode 1, if
SM20 is logic 0, RB80 is assigned the logic level of the received stop bit. RB8 is not used in
Mode 0.
Bit1: TI0: Transmit Interrupt Flag.
Set by hardware when a byte of data has been transmitted by UARTO (after the 8th bit in
Mode 0, or at the beginning of the stop bit in other modes). 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.
Bit0: RIO: Receive Interrupt Flag.
Set by hardware when a byte of data has been received by UARTO (as selected by the
SM20 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.
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24.2.4. Toggle Output Mode

Timer 2, 3, and 4 have the capability to toggle the state of their respective output port pins (T2, T3, or T4)
to produce a 50% duty cycle waveform output. The port pin state will change upon the overflow or under-
flow of the respective timer (depending on whether the timer is counting up or down). The toggle frequency
is determined by the clock source of the timer and the values loaded into RCAPnH and RCAPNL. When
counting DOWN, the auto-reload value for the timer is OxFFFF, and underflow will occur when the value in
the timer matches the value stored in RCAPnH:RCAPNL. When counting UP, the auto-reload value for the
timer is RCAPnH:RCAPNL, and overflow will occur when the value in the timer transitions from OXFFFF to
the reload value.

To output a square wave, the timer is placed in reload mode (the Capture/Reload Select Bit in TMRNCN
and the Timer/Counter Select Bit in TMRNCN are cleared to ‘0’). The timer output is enabled by setting the
Timer Output Enable Bit in TMRNCF to ‘1. The timer should be configured via the timer clock source and
reload/underflow values such that the timer overflow/underflows at 1/2 the desired output frequency. The
port pin assigned by the crossbar as the timer’s output pin should be configured as a digital output (see
Section “18. Port Input/Output” on page 203). Setting the timer’s Run Bit (TRn) to ‘1’ will start the toggle of
the pin. A Read/Write of the Timer’s Toggle Output State Bit (TMRNCF.2) is used to read the state of the
toggle output, or to force a value of the output. This is useful when it is desired to start the toggle of a pin in
a known state, or to force the pin into a desired state when the toggle mode is halted.

Equation 24.1. Toggle Mode Square Wave Frequency

_ Freik
sq - 2. (65536 — RCAPN)

F
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Figure 25.12. PCAOCPMn: PCAO Capture/Compare Mode Registers

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
PWM16n | ECOMn | CAPPn | CAPNn | MATn | TOGn | PWMn [ ECCFn | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
. PCAOCPMO: OxDA, PCAOCPM1: 0xDB, PCAOCPM2: 0xDC, PCAOCPM3: 0xDD, PCAOCPM4: OxDE, PCAOCPM5:
SFR Address: OXDE
SFR Page: PCAOCPMO: page 0, PCAOCPML1: page 0, PCAOCPM2: page 0, PCAOCPM3: 0, PCAOCPM4: page 0, PCAOCPMS5:
g "page O
Bit7: PWM16n: 16-bit Pulse Width Modulation Enable.

This bit selects 16-bit mode when Pulse Width Modulation mode is enabled (PWMn = 1).
0: 8-bit PWM selected.
1: 16-bit PWM selected.
Bit6: ECOMnN: Comparator Function Enable.
This bit enables/disables the comparator function for PCAO module n.
0: Disabled.
1: Enabled.
Bit5: CAPPnN: Capture Positive Function Enable.
This bit enables/disables the positive edge capture for PCAO module n.
0: Disabled.
1: Enabled.
Bit4: CAPNnN: Capture Negative Function Enable.
This bit enables/disables the negative edge capture for PCAO module n.
0: Disabled.
1: Enabled.
Bit3: MATnN: Match Function Enable.
This bit enables/disables the match function for PCAO module n. When enabled, matches of
the PCAO counter with a module's capture/compare register cause the CCFn bitin PCAOMD
register to be set to logic 1.
0: Disabled.
1: Enabled.
Bit2: TOGn: Toggle Function Enable.
This bit enables/disables the toggle function for PCAO0 module n. When enabled, matches of
the PCAO counter with a module's capture/compare register cause the logic level on the
CEXn pin to toggle. If the PWMn bit is also set to logic 1, the module operates in Frequency
Output Mode.
0: Disabled.
1: Enabled.
Bit1: PWMn: Pulse Width Modulation Mode Enable.
This bit enables/disables the PWM function for PCAO module n. When enabled, a pulse
width modulated signal is output on the CEXn pin. 8-bit PWM is used if PWM16n is logic O;
16-bit mode is used if PWM16n logic 1. If the TOGn bit is also set, the module operates in
Frequency Output Mode.
0: Disabled.
1: Enabled.
Bit0: ECCFn: Capture/Compare Flag Interrupt Enable.
This bit sets the masking of the Capture/Compare Flag (CCFn) interrupt.
0: Disable CCFn interrupts.
1: Enable a Capture/Compare Flag interrupt request when CCFn is set.
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