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Figure 5.8. ADC1CF: ADC1 Configuration Register

R/W R/IW R/W R/W R/W R/W R/W R/W Reset Value
AD1SC3 | AD1SC2 | AD1SC1 | AD1SCO | ADISCAL | ADIGCAL | ADILCAL | AD1IOCAL | 11110000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: 0xBC
SFR Page: 1

Bits 7-4: AD1SC3-0: ADC1 SAR Conversion Clock Period Bits.
SAR Conversion clock is divided down from the system clock according to the AD1SC bits
(AD1SC3-0). The number of system clocks used for each SAR conversion clock is equal to
AD1SC + 1. (Note: the ADC1 SAR Conversion Clock should be less than or equal to
25 MHz). See Table 5.1 for conversion timing details.
Bit 3: ADI1SCAL: System Calibration Enable.
0: Internal ground and reference voltage are used for offset and gain calibration.
1: External voltages can be used for offset and gain calibration.
Bit 2: AD1GCAL: Gain Calibration.
Read:
0: Gain Calibration is completed or not yet started.
1: Gain Calibration is in progress.
Write:
0: No Effect.
1: Initiates a gain calibration if ADC1 is idle.
Bit 1: ADI1LCAL: Linearity Calibration
Read
0: Linearity Calibration is completed or not yet started
1: Linearity Calibration is in progress
Write
0: No Effect
1: Initiates a linearity calibration if ADC1 is idle
Bit O: AD1OCAL: Offset Calibration.
Read:
0: Offset Calibration is completed or not yet started.
1: Offset Calibration is in progress.
Write:
0: No Effect.
1: Initiates an offset calibration if ADC1 is idle.
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Figure 5.20. Offset and Gain Register Mapping

The offset register value affects the offset at the analog input as follows:

Offset Register (14 Bits) Approximate Offset Change (V)
Ox3FFF -3.125% * VREF
0x2000 0
0x0000 +3.125% * VREF
Offset Change = X2000 — OffSEt Register | 5 15504 VREF

The gain register value affects the slope of the ADC transfer function as follows:

8192

Gain Register (13 Bits) Approximate Slope Change
Ox1FFF +3.125%
0x1000 0
0x0000 -3.125%
Slope Change = Gain Register - 0x1000 . 5 495

4096

Figure 5.21. Offset and Gain Calibration Block Diagram

VREF
Gain
Offset
b
AINN @—»{5—» 16
ADCn |——+—> ADCn Data
AINNG [] f
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Figure 5.26. ADCOLTH: ADCO Less-Than Data High Byte 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: OxC7
SFR Page: 0

Bits 7-0: High byte of ADCO Less-Than Data Word.

Figure 5.27. ADCOLTL: ADCO Less-Than Data Low Byte 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: 0xC6
SFR Page: 0

Bits 7-0: Low byte of ADCO Less-Than Data Word.
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6.6. Interrupt Sources

The DMA contains multiple interrupt sources. Some of these can be individually enabled to generate inter-
rupts as necessary. The DMA Control Register (DMAOCN, Figure 6.4) and DMA Configuration Register
(DMAOCF, Figure 6.5) contain the enable bits and flags for the DMA interrupt sources. When an interrupt is
enabled and the interrupt condition occurs, a DMA interrupt will be generated (EIE2.7 is set to ‘1").

The DMA flags that can generate a DMAO interrupt are:

1. DMA Operations Complete (DMAOCN.6, DMAOINT) occurs when all DMA operations have
been completed, and the DMA interface is idle.

2. ADCL1 Data Overflow Error (DMAOCN.4, DMAODE1) occurs when the DMA interface cannot
access XRAM for two conversion cycles of ADC1. This flag indicates that at least one conver-
sion result from ADC1 has been discarded.

3. ADCO Data Overflow Error (DMAOCN.3, DMAODEOQ) occurs when the DMA interface cannot
access XRAM for two conversion cycles of ADCO. This flag indicates that at least one conver-
sion result from ADCO has been discarded.

4. ADC1 Data Overflow Warning (DMAOCN.1, DMAODO1) occurs when data from ADCO
becomes available and the DMA has not yet written the previous results to XRAM. This inter-
rupt source can be enabled and disabled with the Data Overflow Warning Enable bit
(DMAOCN.2, DMAODOE).

5. ADCO Data Overflow Warning (DMAOCN.0, DMAODOO) occurs when data from ADC1
becomes available and the DMA has not yet written the previous results to XRAM. This inter-
rupt source can be enabled and disabled with the Data Overflow Warning Enable bit
(DMAOCN.2, DMAODOE).

6. Repeat Counter Overflow (DMAOCF.2, DMAOCI) occurs when the Repeat Counter reaches
the Repeat Counter Limit. This interrupt source can be enabled and disabled with the Repeat
Counter Overflow Interrupt Enable bit (DMAOCF.3, DMAOCIE).

7. End Of Operation (DMAOCF.0, DMAOEO) occurs when an End Of Operation instruction is
reached in the Instruction Buffer. This interrupt source can be enabled and disabled with the
End Of Operation Interrupt Enable bit (DMAOCF.1, DMAOEOE).

6.7. Data Buffer Overflow Warnings and Errors

The data paths from the ADCs to XRAM are double-buffered when using the DMA interface. When a con-
version is completed by the ADC, it first enters the ADCs data register. If the DMA's data buffer is empty,
the conversion results will immediately be written into the DMA's internal data buffer for that ADC. Data in
the DMA's internal data buffer is written to XRAM at the first available opportunity (see Section “6.3. XRAM
Addressing and Setup” on page 76). Conversion results from the ADC’s data registers are not copied into
the DMA’s data buffer until data in the buffer has been written to XRAM. When a conversion is completed
and the DMA'’s data buffer is not empty, an overflow warning flag is generated. If a second conversion data
word becomes available before the DMA's data buffer is written to XRAM, the data in the ADC'’s data regis-
ters is over-written with the new data word, and a data overflow error flag is generated.

Rev. 1.2 79

SILICON LABS



C8051F060/1/2/3/415/6/7

7.3. Programmable Window Detector

The ADC Programmable Window Detector continuously compares the ADC2 output registers to user-pro-
grammed limits, and notifies the system when a desired condition is detected. This is especially effective in
an interrupt-driven system, saving code space and CPU bandwidth while delivering faster system
response times. The window detector interrupt flag (AD2WINT in register ADC2CN) can also be used in
polled mode. The ADC2 Greater-Than (ADC2GTH, ADC2GTL) and Less-Than (ADC2LTH, ADC2LTL)
registers hold the comparison values. The window detector flag can be programmed to indicate when mea-
sured data is inside or outside of the user-programmed limits, depending on the contents of the ADC2
Less-Than and ADC2 Greater-Than registers.

Figure 7.11. ADC2GTH: ADC2 Greater-Than Data High Byte Register

SFR Page: 2
SFR Address: 0OxC5

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| | | | | 11111111

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits7-0: High byte of ADC2 Greater-Than Data Word.

Figure 7.12. ADC2GTL: ADC2 Greater-Than Data Low Byte Register

SFR Page: 2
SFR Address: 0xC4

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| | | | | 11111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits7-0: Low byte of ADC2 Greater-Than Data Word.
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Figure 7.13. ADC2LTH: ADC2 Less-Than Data High Byte Register

SFR Page: 2
SFR Address: OxC7
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
Bits7-0: High byte of ADC2 Less-Than Data Word.
Figure 7.14. ADC2LTL: ADC2 Less-Than Data Low Byte Register
SFR Page: 2
SFR Address: OxC6
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 BitO

Bits7-0: Low byte of ADC2 Less-Than Data Word.
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Figure 13.3. SFR Page Stack

SFRPGCN Bit
Interrupt _
Logic ]
PR SFRPAGE
CIP-51
SFRNEXT
T SFRLAST
Y

Automatic hardware switching of the SFR Page on interrupts may be enabled or disabled as desired using
the SFR Automatic Page Control Enable Bit located in the SFR Page Control Register (SFRPGCN). This
function defaults to ‘enabled’ upon reset. In this way, the autoswitching function will be enabled unless dis-
abled in software.

A summary of the SFR locations (address and SFR page) is provided in Table 13.2. in the form of an SFR
memory map. Each memory location in the map has an SFR page row, denoting the page in which that
SFR resides. Note that certain SFRs are accessible from ALL SFR pages, and are denoted by the “(ALL
PAGES)” designation. For example, the Port I/O registers PO, P1, P2, and P3 all have the “(ALL PAGES)”

designation, indicating these SFRs are accessible from all SFR pages regardless of the SFRPAGE register
value.
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Table 13.2. Special Function Register (SFR) Memory Map

0 FLSCL
! P3
BO g (ALL PAGES)
F FLACL
0 SADDRO
1 IE
A8| 2 |ALL PAGES)
3
F PIMDIN | P2MDIN
0 EMIOTC | EMIOCN | EMIOCF
1
P2
AQ g (ALL PAGES)
F POMDOUT | PIMDOUT | P2MDOUT | P3MDOUT
0| SCONO | SBUFO | SPIOCFG | SPIODAT SPIOCKR
1| SCON1 | SBUF1
o8| 2
3
F PAMDOUT | PSMDOUT | P6MDOUT | P7MDOUT
0 SSTAO
1 P1
90 g (ALL PAGES)
F SFRPGCN | CLKSEL
0| TCON TMOD TLO TL1 THO TH1 CKCON | PSCTL
1| CPTOCN | CPTOMD
88| 2 | CPTICN | CPTIMD
3 | CPT2CN | CPT2MD
F OSCICN | OSCICL | OSCXCN
0
1
a0 2 PO sp DPL pPH | sFrRPAGE | sFRNEXT | sFrRLAST | PcON
3 |ALL PAGES)|(ALL PAGES)[(ALL PAGES)|(ALL PAGES)|(ALL PAGES)|(ALL PAGES)|(ALL PAGES)|(ALL PAGES)
F
0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
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Table 13.3. Special Function Registers (Continued)

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

Register Address SFR Page | Description Page No.
P2MDIN OxAE F Port 2 Input Mode page 217
P2MDOUT OxA6 F Port 2 Output Mode Configuration page 217
P3 0xBO All Pages |Port 3 Latch page 218"
P3MDOUT OXA7 F Port 3 Output Mode Configuration page 218”1
P4 0xC8 F Port 4 Latch page 221"%
P4MDOUT 0x9C F Port 4 Output Mode Configuration page 221”1
P5 0xD8 F Port 5 Latch page 222"1
P5MDOUT 0x9D F Port 5 Output Mode Configuration page 2221
P6 OxE8 F Port 6 Latch page 2231
P6MDOUT Ox9E F Port 6 Output Mode Configuration page 223"
P7 OxF8 F Port 7 Latch page 22471
P7MDOUT Ox9F F Port 7 Output Mode Configuration page 224"
PCAOCN 0xD8 0 PCA Control page 312
PCAOCPHO OxFC 0 PCA Capture 0 High page 316
PCAOCPH1 OxFE 0 PCA Capture 1 High page 316
PCAOCPH2 OxEA 0 PCA Capture 2 High page 316
PCAOCPH3 OxXEC 0 PCA Capture 3 High page 316
PCAOCPH4 OxEE 0 PCA Capture 4 High page 316
PCAOCPH5 OxE2 0 PCA Capture 5 High page 316
PCAOCPLO OxFB 0 PCA Capture 0 Low page 316
PCAOCPL1 OxFD 0 PCA Capture 1 Low page 316
PCAOCPL2 OxE9 0 PCA Capture 2 Low page 316
PCAOCPL3 OxEB 0 PCA Capture 3 Low page 316
PCAOCPL4 OxED 0 PCA Capture 4 Low page 316
PCAOCPL5 OxE1l 0 PCA Capture 5 Low page 316
PCAOCPMO OxDA 0 PCA Module 0 Mode Register page 314
PCAOCPM1 0xDB 0 PCA Module 1 Mode Register page 314
PCAOCPM2 0xDC 0 PCA Module 2 Mode Register page 314
PCAOCPM3 0xDD 0 PCA Module 3 Mode Register page 314
PCAOCPM4 O0xDE 0 PCA Module 4 Mode Register page 314
PCAOCPM5 OxDF 0 PCA Module 5 Mode Register page 314
PCAOH OxFA 0 PCA Counter High page 315
PCAOL OxF9 0 PCA Counter Low page 315
PCAOMD 0xD9 0 PCA Mode page 313
PCON 0x87 All Pages |Power Control page 161
PSCTL Ox8F 0 Program Store R/W Control page 185
PSW 0xDO All Pages |Program Status Word page 149
RCAP2H 0xCB 0 Timer/Counter 2 Capture/Reload High page 301
RCAP2L OxCA 0 Timer/Counter 2 Capture/Reload Low page 301
RCAP3H 0xCB 1 Timer/Counter 3 Capture/Reload High page 301
RCAP3L OxCA 1 Timer/Counter 3 Capture/Reload Low page 301
RCAP4H 0xCB 2 Timer/Counter 4 Capture/Reload High page 301
RCAP4L OxCA 2 Timer/Counter 4 Capture/Reload Low page 301
) Rev. 1.2 145
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Figure 13.21. EIE1: Extended Interrupt Enable 1

R/W

R/W R/W R/W R/W R/W R/W

R/W

Reset Value

EADCO

CP2IE | CPLEE | CPOIE | EPCAO0 | EWADCO | ESMBO | ESPIO

00000000

Bit7

Bit7:

Bit6:

Bit6:

Bit6:

Bit3:

Bit2:

Bitl:

BitO:

Bit6 Bit5 Bit4 Bit3 Bit2 Bitl

SFR Address: OXE6
SFR Page: All Pages

EADCO: Enable ADCO End of Conversion Interrupt.
This bit sets the masking of the ADCO End of Conversion Interrupt.
0: Disable ADCO Conversion Interrupt.

Bit0

1: Enable interrupt requests generated by the ADC1 Conversion Interrupt.

CP2IE: Enable Comparator (CP2) Interrupt.

This bit sets the masking of the CP2 interrupt.

0: Disable CP2 interrupts.

1: Enable interrupt requests generated by the CP2IF flag.
CP1IE: Enable Comparator (CP1) Interrupt.

This bit sets the masking of the CP1 interrupt.

0: Disable CP1 interrupts.

1: Enable interrupt requests generated by the CP1IF flag.
CPOIE: Enable Comparator (CPO) Interrupt.

This bit sets the masking of the CPO interrupt.

0: Disable CPO interrupts.

1: Enable interrupt requests generated by the CPOIF flag.
EPCAOQ: Enable Programmable Counter Array (PCAOQ) Interrupt.
This bit sets the masking of the PCAO interrupts.

0: Disable all PCAOQ interrupts.

1: Enable interrupt requests generated by PCAO.

EWADCO: Enable Window Comparison ADCO Interrupt.

This bit sets the masking of ADCO Window Comparison interrupt.
0: Disable ADCO Window Comparison Interrupt.

1: Enable Interrupt requests generated by ADCO Window Comparisons.
ESMBO: Enable System Management Bus (SMBusO) Interrupt.
This bit sets the masking of the SMBus interrupt.

0: Disable all SMBus interrupts.

1: Enable interrupt requests generated by the Sl flag.

ESPI0: Enable Serial Peripheral Interface (SPIO) Interrupt.

This bit sets the masking of SPI0 interrupt.

0: Disable all SPIO interrupts.

1: Enable Interrupt requests generated by the SPIO flag.

156
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Figure 13.23. EIP1: Extended Interrupt Priority 1

RIW RIW RIW RIW R/W RIW RIW RIW Reset Value
PADCO | PCP2 | PCP1 | PCPO | PPCAO | PWADCO | PSMBO | PSPIO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SFR Address: 0xF6
SFR Page: All Pages
Bit7: PADCO: ADC End of Conversion Interrupt Priority Control.
This bit sets the priority of the ADCO End of Conversion Interrupt.
0: ADCO End of Conversion interrupt set to low priority level.
1: ADCO End of Conversion interrupt set to high priority level.
Bit6: PCP2: Comparator2 (CP2) Interrupt Priority Control.
This bit sets the priority of the CP2 interrupt.
0: CP2 interrupt set to low priority level.
1: CP2 interrupt set to high priority level.
Bit5: PCP1: Comparatorl (CP1) Interrupt Priority Control.
This bit sets the priority of the CP1 interrupt.
0: CP1 interrupt set to low priority level.
1: CP1 interrupt set to high priority level.
Bit4: PCPO: ComparatorO (CPO) Interrupt Priority Control.
This bit sets the priority of the CPO interrupt.
0: CPO interrupt set to low priority level.
1: CPO interrupt set to high priority level.
Bit3: PPCAOQ: Programmable Counter Array (PCAQ) Interrupt Priority Control.
This bit sets the priority of the PCAQ interrupt.
0: PCAQ interrupt set to low priority level.
1: PCAO interrupt set to high priority level.
Bit2: PWADCO: ADCO Window Comparator Interrupt Priority Control.
This bit sets the priority of the ADCO Window interrupt.
0: ADCO Window interrupt set to low priority level.
1: ADCO Window interrupt set to high priority level.
Bitl: PSMBO: System Management Bus (SMBusO0) Interrupt Priority Control.
This bit sets the priority of the SMBusO interrupt.
0: SMBus interrupt set to low priority level.
1: SMBus interrupt set to high priority level.
Bit0: PSPI0: Serial Peripheral Interface (SPIO) Interrupt Priority Control.

This bit sets the priority of the SPI0 interrupt.
0: SPIO0 interrupt set to low priority level.
1: SPIO interrupt set to high priority level.

158
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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.

180
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eral’'s enable bits are not set to a logic 1, then its ports are not accessible at the Port pins of the device.
Also note that the Crossbar assigns pins to all associated functions when the SMBus, UARTO or UART1
are selected (i.e. SMBus, SPI, UART). It would be impossible, for example, to assign TXO0 to a Port pin
without assigning RX0 as well. The SPI can operate in 3 or 4-wire mode (with or without NSS). Each com-
bination of enabled peripherals results in a unique device pinout.

All Port pins on Ports 0 through 3 that are not allocated by the Crosshar can be accessed as General-Pur-
pose I/O (GPIO) pins by reading and writing the associated Port Data registers (See Figure 18.9,
Figure 18.11, Figure 18.14, and Figure 18.17), a set of SFRs which are both byte- and bit-addressable.
The output states of Port pins that are allocated by the Crossbar are controlled by the digital peripheral that
is mapped to those pins. Writes to the Port Data registers (or associated Port bits) will have no effect on
the states of these pins.

A Read of a Port Data register (or Port bit) will always return the logic state present at the pin itself, regard-
less of whether the Crossbar has allocated the pin for peripheral use or not. An exception to this occurs
during the execution of a read-modify-write instruction (ANL, ORL, XRL, CPL, INC, DEC, DJNZ, JBC,
CLR, SETB, and the bitwise MOV write operation). During the read cycle of the read-modify-write instruc-
tion, it is the contents of the Port Data register, not the state of the Port pins themselves, which is read.

Because the Crossbar registers affect the pinout of the peripherals of the device, they are typically config-
ured in the initialization code of the system before the peripherals themselves are configured. Once config-
ured, the Crossbar registers are typically left alone.

Once the Crossbar registers have been properly configured, the Crossbar is enabled by setting XBARE
(XBR2.4) to a logic 1. Until XBARE is set to a logic 1, the output drivers on Ports 0 through 3 are
explicitly disabled in order to prevent possible contention on the Port pins while the Crossbar reg-
isters and other registers which can affect the device pinout are being written.

The output drivers on Crossbar-assigned input signals (like RXO0, for example) are explicitly disabled; thus
the values of the Port Data registers and the PnMDOUT registers have no effect on the states of these
pins.

18.1.2. Configuring the Output Modes of the Port Pins

The output drivers on Ports 0 through 3 remain disabled until the Crossbar is enabled by setting XBARE
(XBR2.4) to a logic 1.

The output mode of each port pin can be configured to be either Open-Drain or Push-Pull. In the Push-Pull
configuration, writing a logic 0 to the associated bit in the Port Data register will cause the Port pin to be
driven to GND, and writing a logic 1 will cause the Port pin to be driven to VDD. In the Open-Drain configu-
ration, writing a logic O to the associated bit in the Port Data register will cause the Port pin to be driven to
GND, and a logic 1 will cause the Port pin to assume a high-impedance state. The Open-Drain configura-
tion is useful to prevent contention between devices in systems where the Port pin participates in a shared
interconnection in which multiple outputs are connected to the same physical wire (like the SDA signal on
an SMBus connection).

The output modes of the Port pins on Ports O through 3 are determined by the bits in the associated
PnNnMDOUT registers (See Figure 18.10, Figure 18.13, Figure 18.16, and Figure 18.18). For example, a
logic 1 in PBMDOUT.7 will configure the output mode of P3.7 to Push-Pull; a logic 0 in PAMDOUT.7 will
configure the output mode of P3.7 to Open-Drain. All Port pins default to Open-Drain output.
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19. Controller Area Network (CANO, C8051F060/1/2/3)

IMPORTANT DOCUMENTATION NOTE: The Bosch CAN Controller is integrated in the C8051F060/1/2/3
devices. This section of the data sheet gives a description of the CAN controller as an overview and offers
a description of how the Silicon Labs CIP-51 MCU interfaces with the on-chip Bosch CAN controller. In
order to use the CAN controller, please refer to Bosch’'s C_CAN User’s Manual (revision 1.2) as an accom-
panying manual to Silicon Labs’ C8051F060/1/2/3/4/5/6/7 Data sheet.

The C8051F060/1/2/3 family of devices feature a Control Area Network (CAN) controller that enables
serial communication using the CAN protocol. Silicon Labs CAN controller facilitates communication on a
CAN network in accordance with the Bosch specification 2.0A (basic CAN) and 2.0B (full CAN). The CAN
controller consists of a CAN Core, Message RAM (separate from the CIP-51 RAM), a message handler
state machine, and control registers. Silicon Labs CAN is a protocol controller and does not provide physi-
cal layer drivers (i.e., transceivers). Figure 19.2 shows an example typical configuration on a CAN bus.

Silicon Labs CAN operates at bit rates of up to 1 Mbit/second, though this can be limited by the physical
layer chosen to transmit data on the CAN bus. The CAN processor has 32 Message Objects that can be
configured to transmit or receive data. Incoming data, message objects and their identifier masks are
stored in the CAN message RAM. All protocol functions for transmission of data and acceptance filtering is
performed by the CAN controller and not by the CIP-51 MCU. In this way, minimal CPU bandwidth is
needed to use CAN communication. The CIP-51 configures the CAN controller, accesses received data,
and passes data for transmission via Special Function Registers (SFR) in the CIP-51. The CAN control-
ler’s clock (fsys, or CAN_CLK in the C_CAN User’s Guide) is equal to the CIP-51 MCU'’s clock (SYSCLK).
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24.1.4. Mode 3: Two 8-bit Counter/Timers (Timer 0 Only)

In Mode 3, Timer O 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/T0, 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 O is operating in Mode 3, Timer 1 run control is handled through its mode set-
tings. To run Timer 1 while Timer 0 is in Mode 3, set the Timer 1 Mode as 0, 1, or 2. To disable Timer 1,
configure it for Mode 3.

Figure 24.3. TO Mode 3 Block Diagram
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Figure 24.18. TMRnH: Timer 2, 3, and 4 High Byte

R/W R/W RIW R/W RIW RIW R/W R/IW Reset Value
| | | | | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: TMR2H: OxCD; TMR3H: 0XxCD; TMR4H: 0xCD
SFR Page: TMR2H: page 0; TMR3H: page 1; TMR4H: page 2

Bits 7-0: TH2, 3, and 4: Timer 2, 3, and 4 High Byte.
The TH2, 3, and 4 register contains the high byte of the 16-bit Timer 2, 3, and 4
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25.3. Register Descriptions for PCAO

Following are detailed descriptions of the special function registers related to the operation of PCAO.

Figure 25.10. PCAOCN: PCA Control Register

R/W R/W RIW R/W R/W RIW R/W R/W Reset Value
CF CR | cCF5 | CCF4 CCF3 | CcCF2 | ccFr1 CCFO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: 0xD8
SFR Page: 0
Bit7: CF: PCA Counter/Timer Overflow Flag.

Set by hardware when the PCAO Counter/Timer overflows from OxFFFF to 0x0000. When
the Counter/Timer Overflow (CF) interrupt is enabled, setting this bit causes the CPU to vec-
tor to the CF interrupt service routine. This bit is not automatically cleared by hardware and
must be cleared by software.

Bit6: CR: PCAO Counter/Timer Run Control.
This bit enables/disables the PCAO Counter/Timer.
0: PCAO Counter/Timer disabled.
1: PCAO Counter/Timer enabled.

Bit5: CCF5: PCAO Module 5 Capture/Compare Flag.
This bit is set by hardware when a match or capture occurs. When the CCF interrupt is
enabled, setting this bit causes the CPU to vector to the CCF interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.

Bit4: CCF4: PCAO Module 4 Capture/Compare Flag.
This bit is set by hardware when a match or capture occurs. When the CCF interrupt is
enabled, setting this bit causes the CPU to vector to the CCF interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.

Bit3: CCF3: PCAO Module 3 Capture/Compare Flag.
This bit is set by hardware when a match or capture occurs. When the CCF interrupt is
enabled, setting this bit causes the CPU to vector to the CCF interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.

Bit2: CCF2: PCAO Module 2 Capture/Compare Flag.
This bit is set by hardware when a match or capture occurs. When the CCF interrupt is
enabled, setting this bit causes the CPU to vector to the CCF interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.

Bit1: CCF1: PCAO Module 1 Capture/Compare Flag.
This bit is set by hardware when a match or capture occurs. When the CCF interrupt is
enabled, setting this bit causes the CPU to vector to the CCF interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.

Bit0: CCFO0: PCAO Module 0 Capture/Compare Flag.
This bit is set by hardware when a match or capture occurs. When the CCF interrupt is
enabled, setting this bit causes the CPU to vector to the CCF interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.
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