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Table 5.6. Internal High-Frequency Oscillator Electrical Characteristics
Vpp = 1.81t0 2.75 V, —40 to +125 °C unless otherwise specified; Using factory-calibrated settings.

Parameter Conditions Min Typ Max Units
Oscillator Frequency IFCN = 111b; 24-05%| 242 |24+0.5% MHz
VDD > VREGMIN?
IFCN = 111b; 24-1.0%| 242 |24+1.0%
VDD < VREGMIN?
Oscillator Supply Current Internal Oscillator On — 880 1300 MA
(from Vpp) OSCICN[7:6] = 11b
Internal Oscillator Suspend Temp =25 °C — 67 —
OSCICN[7:6] = 00b Temp =85 °C 90
ZTCEN =1 Temp =125 °C 130
Wake-up Time From Suspend |OSCICN[7:6] = 00b — 1 — us
Power Supply Sensitivity Constant Temperature — 0.11 — %/
Temperature Sensitivity3 Constant Supply
TC, — 5.0 — ppm/°C
TC, — -0.65 — ppm/°C2

1. VREGMIN is the minimum output of the voltage regulator for its low setting (REGOCN: REGOMD = 0b). See
Table 5.8, “Voltage Regulator Electrical Characteristics,” on page 43.

N

This is the average frequency across the operating temperature range

3. Use temperature coefficients TC4 and TC,, to calculate the new internal oscillator frequency using the

following equation:

f(T) =fO x (1 + TCy x (T - TO) + TC, x (T - T0)?)

where f0 is the internal oscillator frequency at 25 °C and TO is 25 °C.

SILICON LABS
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6.1. Modes of Operation
In a typical system, ADCO is configured using the following steps:

If a gain adjustment is required, refer to Section “6.3. Selectable Gain” on page 53.

Choose the start of conversion source.

Choose Normal Mode or Burst Mode operation.

If Burst Mode, choose the ADCO Idle Power State and set the Power-up Time.

Choose the tracking mode. Note that Pre-Tracking Mode can only be used with Normal Mode.
Calculate the required settling time and set the post convert-start tracking time using the ADOTK bits.
Choose the repeat count.

Choose the output word justification (Right-Justified or Left-Justified).

9. Enable or disable the End of Conversion and Window Comparator Interrupts.

6.1.1. Starting a Conversion

A conversion can be initiated in one of four ways, depending on the programmed states of the ADCO Start
of Conversion Mode bits (ADOCM1-0) in register ADCOCN. Conversions may be initiated by one of the fol-
lowing:

m  Writing a 1 to the ADOBUSY bit of register ADCOCN

m A rising edge on the CNVSTR input signal (pin P0.1)

m A Timer 1 overflow (i.e., timed continuous conversions)

m A Timer 2 overflow (i.e., timed continuous conversions)

© N o~ wDdh R

Writing a 1 to ADOBUSY provides software control of ADCO whereby conversions are performed "on-
demand.” During conversion, the ADOBUSY bit is set to logic 1 and reset to logic 0 when the conversion is
complete. The falling edge of ADOBUSY triggers an interrupt (when enabled) and sets the ADCO interrupt
flag (ADOINT). Note: When polling for ADC conversion completions, the ADCO interrupt flag (ADOINT)
should be used. Converted data is available in the ADCO data registers, ADCOH:ADCOL, when bit ADOINT
is logic 1. Note that when Timer 2 overflows are used as the conversion source, Low Byte overflows are
used if Timer2 is in 8-bit mode; High byte overflows are used if Timer 2 is in 16-bit mode. See Section
“25. Timers” on page 259 for timer configuration.

Important Note About Using CNVSTR: The CNVSTR input pin also functions as Port pin P0.1. When the
CNVSTR input is used as the ADCO conversion source, Port pin P0.1 should be skipped by the Digital
Crossbar. To configure the Crossbar to skip P0.1, set to 1 Bitl in register POSKIP. See Section “19. Port
Input/Output” on page 169 for details on Port I/O configuration.

6.1.2. Tracking Modes

Each ADCO conversion must be preceded by a minimum tracking time for the converted result to be accu-
rate. ADCO has three tracking modes: Pre-Tracking, Post-Tracking, and Dual-Tracking. Pre-Tracking Mode
provides the minimum delay between the convert start signal and end of conversion by tracking continu-
ously before the convert start signal. This mode requires software management in order to meet minimum
tracking requirements. In Post-Tracking Mode, a programmable tracking time starts after the convert start
signal and is managed by hardware. Dual-Tracking Mode maximizes tracking time by tracking before and
after the convert start signal. Figure 6.2 shows examples of the three tracking modes.

Pre-Tracking Mode is selected when ADOTM is set to 10b. Conversions are started immediately following
the convert start signal. ADCO is tracking continuously when not performing a conversion. Software must
allow at least the minimum tracking time between each end of conversion and the next convert start signal.
The minimum tracking time must also be met prior to the first convert start signal after ADCO is enabled.

48 Rev. 1.2
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Post-Tracking Mode is selected when ADOTM is set to 01b. A programmable tracking time based on
ADOTK is started immediately following the convert start signal. Conversions are started after the pro-
grammed tracking time ends. After a conversion is complete, ADCO does not track the input. Rather, the
sampling capacitor remains disconnected from the input making the input pin high-impedance until the
next convert start signal.

Dual-Tracking Mode is selected when ADOTM is set to 11b. A programmable tracking time based on
ADOTK is started immediately following the convert start signal. Conversions are started after the pro-
grammed tracking time ends. After a conversion is complete, ADCO tracks continuously until the next con-
version is started.

Depending on the output connected to the ADC input, additional tracking time, more than is specified in
Table 5.9, may be required after changing MUX settings. See the settling time requirements described in
Section “6.2.1. Settling Time Requirements” on page 52.

Convert Stat ——m ] ]

Pre-Tracking

ADOTM = 10 Track Convert Track Convert ...
Post-Tracking

ADOTM= 01 Idle Track Convert Idle Track | Convert..
Dual-Tracking

ADOTM = 11 Track Track Convert Track Track [ Convert..

Figure 6.2. ADCO Tracking Modes
6.1.3. Timing

ADCO has a maximum conversion speed specified in Table 5.9. ADCO is clocked from the ADCO Subsys-
tem Clock (FCLK). The source of FCLK is selected based on the BURSTEN bit. When BURSTEN is
logic 0, FCLK is derived from the current system clock. When BURSTEN is logic 1, FCLK is derived from
the Burst Mode Oscillator, an independent clock source with a maximum frequency of 25 MHz.

When ADCO is performing a conversion, it requires a clock source that is typically slower than FCLK. The
ADCO SAR conversion clock (SAR clock) is a divided version of FCLK. The divide ratio can be configured
using the ADOSC bits in the ADCOCF register. The maximum SAR clock frequency is listed in Table 5.9.

ADCO can be in one of three states at any given time: tracking, converting, or idle. Tracking time depends
on the tracking mode selected. For Pre-Tracking Mode, tracking is managed by software and ADCO starts
conversions immediately following the convert start signal. For Post-Tracking and Dual-Tracking Modes,
the tracking time after the convert start signal is equal to the value determined by the ADOTK bits plus 2
FCLK cycles. Tracking is immediately followed by a conversion. The ADCO conversion time is always 13
SAR clock cycles plus an additional 2 FCLK cycles to start and complete a conversion. Figure 6.3 shows
timing diagrams for a conversion in Pre-Tracking Mode and tracking plus conversion in Post-Tracking or
Dual-Tracking Mode. In this example, repeat count is set to one.

Rev. 1.2 49
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Gain Register Definition 6.1. ADCOGNH: ADCO Selectable Gain High Byte

Bit 7 6 5 4 3 2 1 0
Name GA|NH[7ZO]
Type W
Reset 1 1 1 1 1 1 0 0
Indirect Address = 0x04;
Bit Name Function
7:0 | GAINHI[7:0] | ADCO Gain High Byte.

See Section 6.3.1 for details on calculating the value for this register.

Note: This register is accessed indirectly; See Section 6.3.2 for details for writing this register.

Gain Register Definition 6.2. ADCOGNL: ADCO Selectable Gain Low Byte

Bit 7 6 5 4 3 2 1 0
Name GAINL[3:0] Reserved | Reserved | Reserved | Reserved
Type w W W W w
Reset 0 0 0 0 0 0 0 0

Indirect Address = 0x07;
Bit Name Function
7:4 | GAINL[3:0] |ADCO Gain Lower 4 Bits.
See Figure 6.3.1 for details for setting this register.
This register is only accessed indirectly through the ADCOH and ADCOL register.
3:0 | Reserved |Must Write 0000b

Note: This register is accessed indirectly; See Section 6.3.2 for details for writing this register.

56
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SFR Definition 10.1. DPL: Data Pointer Low Byte

Bit 7 6 5 3 0
Name DPL[7:0]
Type R/W
Reset 0 0 0 0 0
SFR Address = 0x82; SFR Page = All Pages
Bit Name Function
7:0 | DPL[7:0] |Data Pointer Low.

The DPL register is the low byte of the 16-bit DPTR. DPTR is used to access indi-

rectly addressed Flash memory or XRAM.

SFR Definition 10.2. DPH: Data Pointer High Byte

Bit 7 6 5 3 0
Name DPH[?O]
Type R/W
Reset 0 0 0 0 0
SFR Address = 0x83; SFR Page = All Pages
Bit Name Function
7:0 | DPH[7:0] |Data Pointer High.
The DPH register is the high byte of the 16-bit DPTR. DPTR is used to access indi-
rectly addressed Flash memory or XRAM.
88 Rev. 1.2 )
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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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On exit from the PCA interrupt service routine, the CIP-51 will return to the CANO ISR. On execution of the
RETI instruction, SFR Page 0x00 used to access the PCA registers will be automatically popped off of the
SFR Page Stack, and the contents of the SFRNEXT register will be moved to the SFRPAGE register. Soft-
ware in the CANO ISR can continue to access SFRs as it did prior to the PCA interrupt. Likewise, the con-
tents of SFRLAST are moved to the SFRNEXT register. Recall this was the SFR Page value 0x00 being
used to access SPIODAT before the CANO interrupt occurred. See Figure 12.5.

SFR Page 0x0
Automatically

popped off of the
stack on return from

interrupt
OxC
» SFRPAGE
SFRNEXT (CANO)
SFRPAGE 0x0
» SFRNEXT
(SPIODAT)
SFRLAST L
popped to C
SFRNEXT
SFRLAST

Figure 12.5. SFR Page Stack Upon Return From PCA Interrupt
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Table 12.3. Special Function Registers (Continued)

SFRs are listed in alphabetical order. All undefined SFR locations are reserved

Register Address Description Page
PCAOCPH1 OxEA PCA Capture 1 High 299
PCAOCPH2 OxEC PCA Capture 2 High 299
PCAOCPH3 OxEE PCA Capture 3 High 299
PCAOCPHA4 OxFE PCA Capture 4 High 299
PCAOCPH5 OxCF PCA Capture 5 High 299
PCAOCPLO OxFB PCA Capture 0 Low 299
PCAOCPL1 OxE9 PCA Capture 1 Low 299
PCAOCPL2 OxEB PCA Capture 2 Low 299
PCAOCPL3 OxED PCA Capture 3 Low 299
PCAOCPL4 OxFD PCA Capture 4 Low 299
PCAOCPL5 OxCE PCA Capture 5 Low 299
PCAOCPMO OxDA PCA Module 0 Mode Register 297
PCAOCPM1 0xDB PCA Module 1 Mode Register 297
PCAOCPM2 0xDC PCA Module 2 Mode Register 297
PCAOCPM3 0xDD PCA Module 3 Mode Register 297
PCAOCPM4 OxDE PCA Module 4 Mode Register 297
PCAOCPM5 OxDF PCA Module 5 Mode Register 297
PCAOH OxFA PCA Counter High 298
PCAOL OxF9 PCA Counter Low 298
PCAOMD 0xD9 PCA Mode 295
PCAOPWM 0xD9 PCA PWM Configuration 296
PCON 0x87 Power Control 137
PSCTL Ox8F Program Store R/W Control 131
PSW 0xDO Program Status Word 90
REFOCN 0xD1 Voltage Reference Control 69
REGOCN 0xC9 Voltage Regulator Control 80
RSTSRC OXEF Reset Source Configuration/Status 143
SBCONO OxAB UARTO Baud Rate Generator Control 244
SBRLHO 0xAD UARTO Baud Rate Reload High Byte 245
SBRLLO OxAC UARTO Baud Rate Reload Low Byte 245
SBUFO 0x99 UARTO Data Buffer 244
SCONO 0x98 UARTO Control 241
SFROCN 0x84 SFR Page Control 102
SFRLAST 0x86 SFR Stack Last Page 105
SFRNEXT 0x85 SFR Stack Next Page 104
SFRPAGE OxA7 SFR Page Select 103
110 Rev. 1.2 )
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SFR Definition 13.1. IE: Interrupt Enable

Bit 7 6 5 4 3 2 1 0
Name EA ESPIO ET2 ESO ET1 EX1 ETO EXO
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

SFR Address = 0xA8; Bit-Addressable; SFR Page = All Pages

Bit

Name

Function

7

EA

Enable All Interrupts.

Globally enables/disables all interrupts. It overrides individual interrupt mask settings.
0: Disable all interrupt sources.

1: Enable each interrupt according to its individual mask setting.

ESPIO

Enable Serial Peripheral Interface (SPIO) Interrupt.
This bit sets the masking of the SPIO interrupts.

0: Disable all SPIO interrupts.

1: Enable interrupt requests generated by SPIO.

ET2

Enable Timer 2 Interrupt.

This bit sets the masking of the Timer 2 interrupt.

0: Disable Timer 2 interrupt.

1: Enable interrupt requests generated by the TF2L or TF2H flags.

ESO

Enable UARTO Interrupt.

This bit sets the masking of the UARTO interrupt.
0: Disable UARTO interrupt.

1: Enable UARTO interrupt.

ET1

Enable Timer 1 Interrupt.

This bit sets the masking of the Timer 1 interrupt.

0: Disable all Timer 1 interrupt.

1: Enable interrupt requests generated by the TF1 flag.

EX1

Enable External Interrupt 1.

This bit sets the masking of External Interrupt 1.

0: Disable external interrupt 1.

1: Enable interrupt requests generated by the INTL input.

ETO

Enable Timer O Interrupt.

This bit sets the masking of the Timer 0O interrupt.

0: Disable all Timer O interrupt.

1: Enable interrupt requests generated by the TFO flag.

EXO

Enable External Interrupt O.

This bit sets the masking of External Interrupt O.

0: Disable external interrupt 0.

1: Enable interrupt requests generated by the INTO input.

SILICON LABS
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SFR Definition 13.5. EIE2: Extended Interrupt Enable 2

Bit 7 6 5 4 2 1 0
Name EMAT ECANO EREGO
Type R R R R R/W R/W R/W
Reset 0 0 0 0 0 0 0

SFR Address = OxE7; SFR Page = All Pages
Bit Name Function
7:3 | Unused |Read = 00000b; Write = Don't Care.
2 EMAT |Enable Port Match Interrupt.
This bit sets the masking of the Port Match interrupt.
0: Disable all Port Match interrupts.
1: Enable interrupt requests generated by a Port Match
1 ECANO |Enable CANO Interrupts.
This bit sets the masking of the CANO interrupt.
0: Disable all CANO interrupts.
1: Enable interrupt requests generated by CANO.

0 EREGO |Enable Voltage Regulator Dropout Interrupt.

This bit sets the masking of the Voltage Regulator Dropout interrupt.
0: Disable the Voltage Regulator Dropout interrupt.
1: Enable the Voltage Regulator Dropout interrupt.

SILICON LABS
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18.3. Clock Multiplier

The Clock Multiplier generates an output clock which is 4 times the input clock frequency scaled by a pro-
grammable factor of 1, 2/3, 2/4 (or 1/2), 2/5, 2/6 (or 1/3), or 2/7. The Clock Multiplier’s input can be
selected from the external oscillator, or the internal or external oscillators divided by 2. This produces three
possible base outputs which can be scaled by a programmable factor: Internal Oscillator x 2, External
Oscillator x 2, or External Oscillator x 4. See Section 18.1 on page 157 for details on system clock selec-
tion.

The Clock Multiplier is configured via the CLKMUL register (SFR Definition 18.5). The procedure for con-
figuring and enabling the Clock Multiplier is as follows:

1. Reset the Multiplier by writing 0x00 to register CLKMUL.

Select the Multiplier input source via the MULSEL bits.

Select the Multiplier output scaling factor via the MULDIV bits

Enable the Multiplier with the MULEN bit (CLKMUL | = 0x80).

Delay for >5 ps.

Initialize the Multiplier with the MULINIT bit (CLKMUL | = OxCO0).

Poll for MULRDY > 1.

Important Note: When using an external oscillator as the input to the Clock Multiplier, the external source
must be enabled and stable before the Multiplier is initialized. See “18.4. External Oscillator Drive Circuit”
on page 164 for details on selecting an external oscillator source.

No ok~ wDdN

The Clock Multiplier allows faster operation of the CIP-51 core and is intended to generate an output fre-
guency between 25 and 50 MHz. The clock multiplier can also be used with slow input clocks. However, if
the clock is below the minimum Clock Multiplier input frequency (FCMmin), the generated clock will consist
of four fast pulses followed by a long delay until the next input clock rising edge. The average frequency of
the output is equal to 4x the input, but the instantaneous frequency may be faster. See Figure 18.2 below
for more information.

if Fem,, >= Fempin

FCMin

if Femin < FeMmin

FCMin

~ UL AN

Figure 18.2. Example Clock Multiplier Output
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SFR Definition 19.6. PLMASK: Port 1 Mask Register

Bit 7 6 5 4 3 2 1 0
Name PlMASK[?ZO]
Reset 0 0 0 0 0 0 0 0
SFR Address = OxF4; SFR Page = 0x00
Bit Name Function
7:0 | PIMASK[7:0] |Port 1 Mask Value.

Selects P1 pins to be compared to the corresponding bits in PLMAT.
0: P1.n pin logic value is ignored and cannot cause a Port Mismatch event.
1: P1.n pin logic value is compared to P1MAT.n.

SFR Definition 19.7. PIMAT: Port 1 Match Register

Bit 7 6 5 4 3 2 1 0
Type R/W
Reset 1 1 1 1 1 1 1 1
SFR Address = 0xF3; SFR Page = 0x00
Bit Name Function
7:0 P1MAT[7:0] |Port 1 Match Value.
Match comparison value used on Port 1 for bits in PLMAT which are set to 1.
0: P1.n pin logic value is compared with logic LOW.
1: P1.n pin logic value is compared with logic HIGH.
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LIN Register Definition 20.6. LINOST: LINO Status Register

Bit 7 6 5 4 3 2 1 0
Name | ACTIVE | IDLTOUT | ABORT DTREQ LININT ERROR | WAKEUP DONE
Type R R R R R R R R
Reset 0 0 0 0 0 0 0 0

Indirect Address = 0x09

Bit Name Function

7 ACTIVE |LIN Active Indicator Bit.
0: No transmission activity detected on the LIN bus.
1: Transmission activity detected on the LIN bus.

6 IDLT Bus Idle Timeout Bit. (slave mode only)
0: The bus has not been idle for four seconds.
1: No bus activity has been detected for four seconds, but the bus is not yet in Sleep
mode.

5 ABORT |Aborted Transmission Bit. (slave mode only)

0: The current transmission has not been interrupted or stopped. This bit is reset to 0
after receiving a SYNCH BREAK that does not interrupt a pending transmission.

1: New SYNCH BREAK detected before the end of the last transmission or the STOP
bit (LINOCTRL.7) has been set.

4 DTREQ |Data Request Bit. (slave mode only)

0: Data identifier has not been received.
1: Data identifier has been received.

3 LININT Interrupt Request Bit.

0: An interrupt is not pending. This bit is cleared by setting RSTINT (LINOCTRL.3)
1: There is a pending LINO interrupt.
2 ERROR |Communication Error Bit.
0: No error has been detected. This bit is cleared by setting RSTERR (LINOCTRL.2)
1: An error has been detected.
1 WAKEUP |Wakeup Bit.
0: A wakeup signal is not being transmitted and has not been received.
1. A wakeup signal is being transmitted or has been received

0 DONE Transmission Complete Bit.

0: A transmission is not in progress or has not been started. This bit is cleared at the
start of a transmission.
1: The current transmission is complete.
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21.1. Bosch CAN Controller Operation

The CAN Controller featured in the C8051F550/1/4/5, ‘F560/1/4/5/8/9, and ‘F572/3 devices is a full imple-
mentation of Bosch’s full CAN module and fully complies with CAN specification 2.0B. A block diagram of
the CAN controller is shown in Figure 21.2. The CAN Core provides shifting (CANTX and CANRX), serial/
parallel conversion of messages, and other protocol related tasks such as transmission of data and accep-
tance filtering. The message RAM stores 32 message objects which can be received or transmitted on a
CAN network. The CAN registers and message handler provide an interface for data transfer and notifica-
tion between the CAN controller and the CIP-51.

The function and use of the CAN Controller is detailed in the Bosch CAN User’s Guide. The User’s Guide
should be used as a reference to configure and use the CAN controller. This data sheet describes how to
access the CAN controller.

All of the CAN controller registers are located on SFR Page 0x0C. Before accessing any of the CAN regis-
ters, the SFRPAGE register must be set to Ox0C.

The CAN Controller is typically initialized using the following steps:
1. Setthe SFRPAGE register to the CAN registers page (page 0x0C).

2. Setthe INIT and the CCE bits to 1 in CANOCN. See the CAN User’s Guide for bit definitions.
3. Set timing parameters in the Bit Timing Register and the BRP Extension Register.
4. Initialize each message object or set its MsgVal bit to NOT VALID.
5. Reset the INIT bit to 0.
CAN Controller RX X 8051 MCU Core
Y CANOCFG
Message < .
Handler | o System Clock
CAN Core
Message CAN Registers
RAM | ¢—] <«—— | mapped to
(32 Objects) SFR space

Figure 21.2. CAN Controller Diagram

21.1.1. CAN Controller Timing

The CAN controller’s clock (fsys) is derived from the CIP-51 system clock (SYSCLK). The internal oscillator
is accurate to within 0.5% of 24 MHz across the entire temperature range and for VDD voltages greater
than or equal to the minimum output of the on-chip voltage regulator, so an external oscillator is not
required for CAN communication for most systems.

Refer to Section “4.10.4 Oscillator Tolerance Range” in the Bosch CAN User’s Guide for further informa-
tion regarding this topic.
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the RIO flag will be set. Note: when MCEO = 1, RIO will only be set if the extra bit was equal to 1. Data can
be read from the receive FIFO by reading the SBUFO register. The SBUFO register represents the oldest
byte in the FIFO. After SBUFO is read, the next byte in the FIFO is immediately loaded into SBUFO, and
space is made available in the FIFO for another incoming byte. If enabled, an interrupt will occur when RIO
is set. RIO can only be cleared to ‘0’ by software when there is no more information in the FIFO. The rec-
ommended procedure to empty the FIFO contents is as follows:

1. Clear RIO to O.
2. Read SBUFO.
3. Check RIO, and repeat at step 1 if RIO is set to 1.

If the extra bit function is enabled (XBEO = 1) and the parity function is disabled (PEO = 0), the extra bit for
the oldest byte in the FIFO can be read from the RBX0 bit (SCONO.2). If the extra bit function is not
enabled, the value of the stop bit for the oldest FIFO byte will be presented in RBX0. When the parity func-
tion is enabled (PEO = 1), hardware will check the received parity bit against the selected parity type
(selected with SOPT[1:0]) when receiving data. If a byte with parity error is received, the PERRO flag will be
set to 1. This flag must be cleared by software. Note: when parity is enabled, the extra bit function is not
available.

Note: The UART Receive FIFO pointer can be corrupted if the UART receives a byte and firmware reads
a byte from the FIFO at the same time. When this occurs, firmware will lose the received byte and
the FIFO receive overrun flag (OVRO) will also be set to 1. Systems using the UART Receive FIFO
should ensure that the FIFO isn’'t accessed by hardware and firmware at the same time. In other
words, firmware should ensure to read the FIFO before the next byte is received.
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23.3.3. Multiprocessor Communications

UARTO supports multiprocessor communication between a master processor and one or more slave pro-
cessors by special use of the extra data bit. When a master processor wants to transmit to one or more
slaves, it first sends an address byte to select the target(s). An address byte differs from a data byte in that
its extra bit is logic 1; in a data byte, the extra bit is always set to logic O.

Setting the MCEOQ bit (SMODO0.7) of a slave processor configures its UART such that when a stop bit is
received, the UART will generate an interrupt only if the extra bit is logic 1 (RBX0 = 1) signifying an
address byte has been received. In the UART interrupt handler, software will compare the received
address with the slave's own assigned address. If the addresses match, the slave will clear its MCEO bit to
enable interrupts on the reception of the following data byte(s). Slaves that weren't addressed leave their
MCEDO bits set and do not generate interrupts on the reception of the following data bytes, thereby ignoring
the data. Once the entire message is received, the addressed slave resets its MCEO bit to ignore all trans-
missions until it receives the next address byte.

Multiple addresses can be assigned to a single slave and/or a single address can be assigned to multiple
slaves, thereby enabling "broadcast" transmissions to more than one slave simultaneously. The master
processor can be configured to receive all transmissions or a protocol can be implemented such that the
master/slave role is temporarily reversed to enable half-duplex transmission between the original master
and slave(s).

Master Slave Slave oo Slave
Device Device Device Device
V+
RX X RX X RX X RX X
l l OO0 J
® & 000

Figure 23.6. UART Multi-Processor Mode Interconnect Diagram
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SCK
(CKPOL=0, CKPHA=0) | | | | | | | |

SCK
(CKPOL=1, CKPHA=0) | | | | | | | |

MOSI YOWX mss X mite X Bits X sita X Bits X Bitz X Btz ) Bito M
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Figure 24.6. Slave Mode Data/Clock Timing (CKPHA = 0)

SCK
(CKPOL=0, CKPHA=1) | | | | | | | |

SCK
(CKPOL=1, CKPHA=1) | | | | | | | |

MOS!I XX wse X mite X Bits X mita X B3 X stz X sitr X Bito  XOOOKK

MISO —{ wsB Bité X Bit5 X Bit4 Bit 3 Bit 2 Bit 1 Bito X —

NSS (4-Wire Mode) _\ /

Figure 24.7. Slave Mode Data/Clock Timing (CKPHA = 1)

24.6. SPI Special Function Registers

SPI0 is accessed and controlled through four special function registers in the system controller: SPIOCN
Control Register, SPIODAT Data Register, SPIOCFG Configuration Register, and SPIOCKR Clock Rate
Register. The four special function registers related to the operation of the SPIO Bus are described in the
following figures.
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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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