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1.6. Programmable Counter Array

An on-chip Programmable Counter/Timer Array (PCA) is included in addition to the three 16-bit general
purpose counter/timers. The PCA consists of a dedicated 16-bit counter/timer time base with three pro-
grammable capture/compare modules. The PCA clock is derived from one of six sources: the system clock
divided by 12, the system clock divided by 4, Timer O overflows, an External Clock Input (ECI), the system
clock, or the external oscillator clock source divided by 8. The external clock source selection is useful for
real-time clock functionality, where the PCA is clocked by an external source while the internal oscillator
drives the system clock.

Each capture/compare module can be configured to operate in one of six modes: Edge-Triggered Capture,
Software Timer, High Speed Output, 8- or 16-bit Pulse Width Modulator, or Frequency Output. Additionally,
Capture/Compare Module 2 offers watchdog timer (WDT) capabilities. Following a system reset, Module 2
is configured and enabled in WDT mode. The PCA Capture/Compare Module 1/0 and External Clock Input
may be routed to Port I/O via the Digital Crossbar.
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Figure 1.9. PCA Block Diagram
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1.7. 8-Bit Analog to Digital Converter (C8051F300/2 Only)

The C8051F300/2 includes an on-chip 8-bit SAR ADC with a 10-channel differential input multiplexer and
programmable gain amplifier. With a maximum throughput of 500 ksps, the ADC offers true 8-bit accuracy
with an INL of +1LSB. The ADC system includes a configurable analog multiplexer that selects both posi-
tive and negative ADC inputs. Each Port pin is available as an ADC input; additionally, the on-chip Tem-
perature Sensor output and the power supply voltage (Vpp) are available as ADC inputs. User firmware

may shut down the ADC to save power.

The integrated programmable gain amplifier (PGA) amplifies the ADC input by 0.5, 1, 2, or 4 as defined by
user software. The gain stage is especially useful when different ADC input channels have widely varied
input voltage signals, or when it is hecessary to "zoom in" on a signal with a large DC offset.

Conversions can be started in five ways: a software command, an overflow of Timer 0, 1, or 2, or an exter-
nal convert start signal. This flexibility allows the start of conversion to be triggered by software events, a
periodic signal (timer overflows), or external HW signals. Conversion completions are indicated by a status
bit and an interrupt (if enabled). The resulting 8-bit data word is latched into an SFR upon completion of a
conversion.

Window compare registers for the ADC data can be configured to interrupt the controller when ADC data is
either within or outside of a specified range. The ADC can monitor a key voltage continuously in back-
ground mode, but not interrupt the controller unless the converted data is within/outside the specified
range.
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Figure 1.10. 8-Bit ADC Block Diagram
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Figure 4.2. QFN-11 Package Drawing
Table 4.2. QFN-11 Package Dimensions
Dimension Min Nom Max Dimension Min Nom Max
A 0.80 0.90 1.00 E 3.00 BSC.
Al 0.03 0.07 0.11 E2 2.20 2.25 2.30
A3 0.25 REF L .45 .55 .65
0.18 0.25 0.30 aaa -- -- 0.15
D 3.00 BSC. bbb - - 0.15
D2 1.30 1.35 1.40 ddd -- -- 0.05
e 0.50 BSC. eee -- -- 0.08
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 JEDEC outline MO-243, variation VEED except for custom features D2, E2, and L
which are toleranced per supplier designation.

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body
Components.
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5. ADCO (8-Bit ADC, C8051F300/2)

The ADCO subsystem for the C8051F300/2 consists of two analog multiplexers (referred to collectively as
AMUXO0) with 11 total input selections, a differential programmable gain amplifier (PGA), and a 500 ksps, 8-
bit successive-approximation-register ADC with integrated track-and-hold and programmable window
detector (see block diagram in Figure 5.1). The AMUXO0, PGA, data conversion modes, and window detec-
tor are all configurable under software control via the Special Function Registers shown in Figure 5.1.
ADCO operates in both Single-ended and Differential modes, and may be configured to measure any Port
pin, the Temperature Sensor output, or Vpp with respect to any Port pin or GND. The ADCO subsystem is
enabled only when the ADOEN bit in the ADCO Control register (ADCOCN) is set to logic 1. The ADCO sub-
system is in low power shutdown when this bit is logic 0.
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Figure 5.1. ADCO Functional Block Diagram
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6. Voltage Reference (C8051F300/2)

The voltage reference MUX on C8051F300/2 devices is configurable to use an externally connected volt-
age reference or the power supply voltage, Vpp (see Figure 6.1). The REFSL bit in the Reference Control
register (REFOCN) selects the reference source. For an external source, REFSL should be set to ‘0’; For
Vpp as the reference source, REFSL should be set to ‘1.

The BIASE bit enables the internal voltage bias generator, which is used by the ADC, Temperature Sensor,
and Internal Oscillator. This bit is forced to logic 1 when any of the aforementioned peripherals is enabled.
The bias generator may be enabled manually by writing a ‘1’ to the BIASE bit in register REFOCN; see
SFR Definition 6.1 for REFOCN register details. The electrical specifications for the voltage reference cir-
cuit are given in Table 6.1.

Important Note About the VREF Input: Port pin P0.0 is used as the external VREF input. When using an
external voltage reference, P0.0 should be configured as analog input and skipped by the Digital Crossbar.
To configure P0.0 as analog input, set to ‘1’ BitO in register POMDIN. To configure the Crossbar to skip
PO0.0, set to ‘1’ BitO in register XBRO. Refer to Section “12. Port Input/Output” on page 103 for complete
Port 1/0O configuration details. The external reference voltage must be within the range 0 < VREF < Vpp,.

On C8051F300/2 devices, the temperature sensor connects to the highest order input of the ADCO positive
input multiplexer (see Section “5.1. Analog Multiplexer and PGA” on page 36 for details). The TEMPE
bit in register REFOCN enables/disables the temperature sensor. While disabled, the temperature sensor
defaults to a high impedance state and any ADCO measurements performed on the sensor result in mean-
ingless data.
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Figure 6.1. Voltage Reference Functional Block Diagram
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7. Comparator0

C8051F300/1/2/3/4/5 devices include an on-chip programmable voltage comparator, which is shown in
Figure 7.1. Comparator0 offers programmable response time and hysteresis, an analog input multiplexer,
and two outputs that are optionally available at the Port pins: a synchronous “latched” output (CP0), or an
asynchronous “raw” output (CPOA). The asynchronous CPOA signal is available even when the system
clock is not active. This allows ComparatorO to operate and generate an output with the device in STOP
mode. When assigned to a Port pin, the ComparatorO output may be configured as open drain or push-pull
(see Section “12.2. Port I/O Initialization” on page 106). Comparator0 may also be used as a reset
source (see Section “9.5. Comparator0 Reset” on page 85).

The inputs for Comparator0 are selected in the CPTOMX register (SFR Definition 7.2). The CMX0P1-CMX-
OPO bits select the ComparatorQ positive input; the CMXON1-CMXONO bits select the ComparatorO nega-
tive input.

Important Note About Comparator Inputs: The Port pins selected as comparator inputs should be con-
figured as analog inputs in their associated Port configuration register, and configured to be skipped by the
Crossbar (for details on Port configuration, see Section “12.3. General Purpose Port I/0” on page 108).
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Figure 7.1. ComparatorO Functional Block Diagram
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SFR Definition 8.9. EIE1l: Extended Interrupt Enable 1

R/W

R/W R/W R/W R/W R/W R/IW R/W Reset Value

| — | ECPOR | ECPOF | EPCAO | EADCOC |EWADCO| ESMBO | 00000000

Bit7

Bits7—6:

Bit5:

Bit4:

Bit3:

Bit2:

Bitl:

Bit0:

Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO  SFR Address:
OXE6

UNUSED. Read = 00b. Write = don’t care.

ECPOR: Enable Comparator0 (CPO0) Rising Edge Interrupt.

This bit sets the masking of the CPO Rising Edge interrupt.

0: Disable CPO Rising Edge interrupt.

1: Enable interrupt requests generated by the CPORIF flag.
ECPOF: Enable Comparator0 (CPO) Falling Edge Interrupt.

This bit sets the masking of the CPO Falling Edge interrupt.

0: Disable CPO Falling Edge interrupt.

1: Enable interrupt requests generated by the CPOFIF flag.
EPCAQ: Enable Programmable Counter Array (PCAO) Interrupt.
This bit sets the masking of the PCAQ interrupts.

0: Disable all PCAOQ interrupts.

1: Enable interrupt requests generated by PCAO.

EADCOC: Enable ADCO Conversion Complete Interrupt.

This bit sets the masking of the ADCO Conversion Complete interrupt.
0: Disable ADCO Conversion Complete interrupt.

1: Enable interrupt requests generated by the ADOINT flag.
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 Compare flag.
ESMBO: Enable SMBus Interrupt.

This bit sets the masking of the SMBus interrupt.

0: Disable all SMBus interrupts.

1: Enable interrupt requests generated by the Sl flag.
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9.7. Flash Error R

eset

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:

» A Flash write or erase is attempted above user code space. This occurs when PSWE is setto ‘1’ and a
MOVX operation is attempted above the user code space address limit.
» AFlash read is attempted above user code space. This occurs when a MOVC operation is attempted
above the user code space address limit.
A Program read is attempted above user code space. This occurs when user code attempts to branch
to an address above the user code space address limit.

Table 9.1. User Code Space Address Limits

Device User Code Space Address Limit
C8051F300/1/2/3 Ox1DFF
C8051F304 OXOFFF
C8051F305 Ox07FF

The FERROR bit (RSTSRC.6) is set following a Flash error reset. The state of the RST pin is unaffected by

this reset.

9.8. Software Res

et

Software may force a reset by writing a ‘1’ to the SWRSF bit (RSTSRC.4). The SWRSF bit will read ‘1’ fol-
lowing a software forced reset. The state of the RST pin is unaffected by this reset.

Table 9.2. Reset Electrical Characteristics
—40 to +85 °C unless otherwise specified.

Parameter Conditions Min Typ Max Units
RST Output Low Voltage loL =8.5mMA, Vpp=2.7Vto — — 0.6 \Y
36V
RST Input High Voltage 0.7XVpp| — — \%
RST Input Low Voltage — — 10.3xVpp
RST Input Leakage Current RST=0.0V — 25 40 HA
Vpp Monitor Threshold (VrsTt) 2.40 2.55 2.70 \Y
Missing Clock Detector Timeout| Time from last system clock ris- 100 220 500 VS
ing edge to reset initiation
Reset Time Delay Delay between release of any 5.0 — — us
reset source and code execution
at location 0x0000
Minimum RST Low Time to 15 — — us
Generate a System Reset

Vpp Ramp Time Vpp =010 VggT — — 1 ms

86
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Table 10.2. Security Byte Decoding

Bits Description

7-4 Write Lock: Clearing any of these bits to logic O prevents all Flash
memory from being written or page-erased across the C2 interface

3-0 Read/Write Lock: Clearing any of these bits to logic O prevents all
Flash memory from being read, written, or page-erased across the
C2 interface.

The lock bits can always be read and cleared to logic O regardless of the security settings.

Important note: The only means of removing a lock (write or read/write) once set is to erase the
entire program memory space via a C2 Device Erase command.

C8051F300/1/2/3
RESRRE C8051F304
0x1E00
Lock Byte Ox1DFF
| Reserved C8051F305
Ox1DFE
0x1000
Lock Byte OXOFFF | Reserved
,,,,,,,,,,,,,, OXOFFE 0x0800
FLASH memory — [~ =] Lock Byte O0x07FF |
|~ organized in 512-byte - l FLASHmemory | [ ] OXO7FE
pages - organized in 512-byte 4 = |— FLASH memory
fffff pages - organized in 512-byte -
T pages
0x0000 oxeooo [ 0x0000

Figure 10.1. Flash Program Memory Map

The level of Flash security depends on the Flash access method. The three Flash access methods that
can be restricted are reads, writes, and erases from the C2 debug interface, user firmware executing on
unlocked pages, and user firmware executing on locked pages.

Accessing Flash from the C2 debug interface:

Any unlocked page may be read, written, or erased.

Locked pages cannot be read, written, or erased.

The page containing the Lock Byte may be read, written, or erased if it is unlocked.

Reading the contents of the Lock Byte is always permitted only if no pages are locked.

Locking additional pages (changing ‘1's to ‘0’s in the Lock Byte) is not permitted.

Unlocking Flash pages (changing ‘O’s to ‘1’s in the Lock Byte) requires the C2 Device Erase com-

mand, which erases all Flash pages including the page containing the Lock Byte and the Lock
Byte itself.

7. The Reserved Area cannot be read, written, or erased.

oukrwnpE
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viced in priority order after the Flash operation has been completed and interrupts have been
re-enabled by software.

10. Make certain that the Flash write and erase pointer variables are not located in XRAM. See
your compiler documentation for instructions regarding how to explicitly locate variables in dif-
ferent memory areas.

11. Add address bounds checking to the routines that write or erase Flash memory to ensure that
a routine called with an illegal address does not result in modification of the Flash.

10.4.3. System Clock

12. If operating from an external crystal, be advised that crystal performance is susceptible to
electrical interference and is sensitive to layout and to changes in temperature. If the system is
operating in an electrically noisy environment, use the internal oscillator or use an external
CMOS clock.

13. If operating from the external oscillator, switch to the internal oscillator during Flash write or
erase operations. The external oscillator can continue to run, and the CPU can switch back to
the external oscillator after the Flash operation has completed.

Additional Flash recommendations and example code can be found in AN201, "Writing to Flash from Firm-
ware", available from the Silicon Laboratories web site.
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12. Port Input/Output

Digital and analog resources are available through a byte-wide digital I/O Port, Port0. Each of the Port pins
can be defined as general-purpose /0 (GPIO), analog input, or assigned to one of the internal digital
resources as shown in Figure 12.3. The designer has complete control over which functions are assigned,
limited only by the number of physical I/O pins. This resource assignment flexibility is achieved through the
use of a Priority Crossbar Decoder. Note that the state of a Port I/O pin can always be read in the corre-
sponding Port latch, regardless of the Crossbar settings.

The Crossbar assigns the selected internal digital resources to the 1/O pins based on the Priority Decoder
(Figure 12.3 and Figure 12.4). The registers XBR0, XBR1, and XBR2, defined in SFR Definition 12.1, SFR
Definition 12.2, and SFR Definition 12.3 are used to select internal digital functions.

All Port I/0Os are 5 V tolerant (refer to Figure 12.2 for the Port cell circuit). The Port I/O cells are configured
as either push-pull or open-drain in the Port0 Output Mode register (POMDOUT). Complete Electrical
Specifications for Port I/0 are given in Table 12.1 on page 110.

XBRO, XBR1, POMDOUT,
XBR2 Registers POMDIN Registers
4
Priority
Decoder
Highest UART |« ,2/ >
Priority
2 -
SMBus |[«—4~ »| Digital
Crossbar
o) CcPO 2, Y
[ >
=S Outputs 7 d 8 PO . E Po.0
(2] < »| /0 .
I SYSCLK Cells hd E P0.7
k=) d
a
= 4
g PCA | >
g8
IS 2
= TO, T1 |«
8 )
Lowest d
Priority Port Latch | PO (P0.0-P0.7)
<—

Figure 12.1. Port 1/0O Functional Block Diagram
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Figure 12.2. Port I/O Cell Block Diagram
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H
PIN 1/O 0 1 2 3
TXO0

RXO0
SDA

Signals Unavailable

SYSCLK

XBRO[0:7]

- Port pin potentially available to peripheral

| | Port pin skipped by CrossBar

_Special Function Signals are not assigned by the crossbar. When
these signals are enabled, the CrossBar must be manually
configured to skip their corresponding port pins. Note: x1 refers to
the XTAL1 signal; x2 refers to the XTAL2 signal.

Figure 12.4. Crossbar Priority Decoder with XBRO = 0x44

Registers XBR1 and XBR2 are used to assign the digital I/O resources to the physical I/O Port pins. Note
that when the SMBus is selected, the Crossbar assigns both pins associated with the SMBus (SDA and
SCL). Either or both of the UART signals may be selected by the Crossbar. UARTO pin assignments are
fixed for bootloading purposes: when UART TXO is selected, it is always assigned to P0.4; when UART
RXO0 is selected, it is always assigned to P0.5. Standard Port I/0Os appear contiguously after the prioritized
functions have been assigned. For example, if assigned functions that take the first 3 Port 1/0 (P0.[2:0]), 5
Port 1/0O are left for analog or GPIO use.
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SFR Definition 12.4. PO: PortO Register

R/W RIW RIW RIW RIW RIW RIW R/W Reset Value
Po7 | P06 | P05 | P04 | PO3 | P02 | PO.1 | POO | 11111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO  SFR Address:
(bit addressable)  0x80
Bits7—0: PO0.[7:0]
Write - Output appears on /O pins per XBRO, XBR1, and XBR2 Registers
0: Logic Low Output.
1: Logic High Output (open-drain if corresponding POMDOUT.n bit = 0)
Read - Always reads ‘1’ if selected as analog input in register POMDIN. Directly reads Port
pin when configured as digital input.
0: PO.n pin is logic low.
1: PO.n pin is logic high.
SFR Definition 12.5. POMDIN: PortO Input Mode
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 BitO  SFR Address:
OxF1
Bits7—0: Input Configuration Bits for P0.7-P0.0 (respectively)

Port pins configured as analog inputs have their weak pull-up, digital driver, and digital
receiver disabled.

0: Corresponding P0.n pin is configured as an analog input.

1: Corresponding PO0.n pin is configured as a digital input.
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14. UARTO

UARTO is an asynchronous, full duplex serial port offering modes 1 and 3 of the standard 8051 UART.
Enhanced baud rate support allows a wide range of clock sources to generate standard baud rates (details
in Section “14.1. Enhanced Baud Rate Generation” on page 132). Received data buffering allows
UARTO to start reception of a second incoming data byte before software has finished reading the previous
data byte.

UARTO has two associated SFRs: Serial Control Register 0 (SCONO0) and Serial Data Buffer 0 (SBUFO).
The single SBUFO location provides access to both transmit and receive registers. Reading SBUFO
accesses the buffered Receive register; writing SBUFO accesses the Transmit register.

With UARTO interrupts enabled, an interrupt is generated each time a transmit is completed (TIO is set in
SCONQO0), or a data byte has been received (RIO is set in SCONO0). The UARTO interrupt flags are not
cleared by hardware when the CPU vectors to the interrupt service routine. They must be cleared manually
by software, allowing software to determine the cause of the UARTO interrupt (transmit complete or receive
complete).

SFR Bus

Write to
SBUF

Stop Bit Shift
L—p Start
@ Tx Control
P! Tx Clock
TXIRQ Send
3 Y
SCONO .
UART Baud " T serial
Rate Generator al |lelelolo :D—» Port Port I/O
Wiz oo 9|2
o olala|al2|z Interrupt
g Sle|F|x = +— RI
%)
A 4
Rx IRQ
Rx Clock

Rx Control

Load
e P start shit  OXIFF  RBS SBUF
Input Shift Register
(9 bits)

Load SBUFO

Figure 14.1. UARTO Block Diagram
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14.1. Enhanced Baud Rate Generation

The UARTO baud rate is generated by Timer 1 in 8-bit auto-reload mode. The TX clock is generated by
TL1; the RX clock is generated by a copy of TL1 (shown as RX Timer in Figure 14.2), which is not user
accessible. Both TX and RX Timer overflows are divided by two to generate the TX and RX baud rates.
The RX Timer runs when Timer 1 is enabled, and uses the same reload value (TH1). However, an
RX Timer reload is forced when a START condition is detected on the RX pin. This allows a receive to
begin any time a START is detected, independent of the TX Timer state.
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Figure 14.2. UARTO Baud Rate Logic

Timer 1 should be configured for Mode 2, 8-bit auto-reload (see Section “15.1.3. Mode 2: 8-bit
Counter/Timer with Auto-Reload” on page 145). The Timer 1 reload value should be set so that over-
flows will occur at two times the desired UART baud rate frequency. Note that Timer 1 may be clocked by
one of five sources: SYSCLK, SYSCLK /4, SYSCLK / 12, SYSCLK / 48, or the external oscillator clock / 8.
For any given Timer 1 clock source, the UARTO baud rate is determined by Equation 14.1.

_ TlCLK 1
UartBaudRate = (256-T1H) X >

Equation 14.1. UARTO Baud Rate

Where T1¢ g is the frequency of the clock supplied to Timer 1, and T1H is the high byte of Timer 1 (reload
value). Timer 1 clock frequency is selected as described in Section “15.2. Timer 2" on page 151. A quick
reference for typical baud rates and system clock frequencies is given in Tables 14.1 through 14.6. Note
that the internal oscillator may still generate the system clock when the external oscillator is driving Timer 1
(see Section “15.1. Timer 0 and Timer 1” on page 143 for more details).
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16.2.5. 8-Bit Pulse Width Modulator Mode

Each module can be used independently to generate a pulse width modulated (PWM) output on its associ-
ated CEXn pin. The frequency of the output is dependent on the timebase for the PCA counter/timer. The
duty cycle of the PWM output signal is varied using the module's PCAOCPLn capture/compare register.
When the value in the low byte of the PCA counter/timer (PCAOL) is equal to the value in PCAOCPLn, the
output on the CEXn pin will be set to ‘1. When the count value in PCAOL overflows, the CEXn output will
be set to ‘0’ (see Figure 16.8). Also, when the counter/timer low byte (PCAOL) overflows from OxFF to
0x00, PCAOCPLn is reloaded automatically with the value stored in the module’s capture/compare high
byte (PCAOCPHN) without software intervention. Setting the ECOMn and PWMn bits in the PCAOCPMn
register enables 8-bit Pulse Width Modulator mode. The duty cycle for 8-bit PWM Mode is given by
Equation 16.2.

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCAO Capture/
Compare registers, the low byte should always be written first. Writing to PCAOCPLn clears the ECOMn bit
to ‘0’; writing to PCAOCPHnN sets ECOMn to ‘1'.

(256 — PCAOCPHN)
256

Equation 16.2. 8-Bit PWM Duty Cycle

Using Equation 16.2, the largest duty cycle is 100% (PCAOCPHn = 0), and the smallest duty cycle is
0.39% (PCAOCPHN = OxFF). A 0% duty cycle may be generated by clearing the ECOMn bit to ‘0’.
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Figure 16.8. PCA 8-Bit PWM Mode Diagram
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16.4. Register Descriptions for PCA

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

SFR Definition 16.1. PCAOCN: PCA Control

RIW RIW R/W R/W R/W R/W R/W R/W Reset Value
CF CR | — | — | — | CCF2 | CCF1 | CCFO |00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:

(bit addressable)  0xD8

Bit7: CF: PCA Counter/Timer Overflow Flag.
Set by hardware when the PCA Counter/Timer overflows from OxFFFF to 0x0000. When the
Counter/Timer Overflow (CF) interrupt is enabled, setting this bit causes the CPU to vector
to the PCA interrupt service routine. This bit is not automatically cleared by hardware and
must be cleared by software.

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

Bits5—3: UNUSED. Read = 000b, Write = don't care.

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

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

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

Rev. 2.9 167

SILICON LABS



C8051F300/1/2/3/4/5

SFR Definition 16.6. PCAOCPLn: PCA Capture Module Low Byte

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:

OxFB, OXE9, OXEB

PCAOCPLnN Address: PCAOCPLO = 0xFB (n = 0)
PCAOCPL1 = 0xE9 (n =1)
PCAOCPL2 = OxEB (n = 2)

Bits7—0: PCAOCPLn: PCA Capture Module Low Byte.
The PCAOCPLn register holds the low byte (LSB) of the 16-bit capture Module n.

SFR Definition 16.7. PCAOCPHnNn: PCA Capture Module High Byte

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:

O0xFC, OXEA, OXEC

PCAOCPHnN Address: PCAOCPHO = 0xFC (n = 0)
PCAOCPH1 = OxEA (n =1)
PCAOCPH2 = OXEC(n = 2)

Bits7—0: PCAOQOCPHnN: PCA Capture Module High Byte.
The PCAOCPHDN register holds the high byte (MSB) of the 16-bit capture Module n.
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17. C2 Interface

C8051F300/1/2/3/4/5 devices include an on-chip Silicon Labs 2-Wire (C2) debug interface to allow Flash
programming and in-system debugging with the production part installed in the end application. The C2
interface operates using only two pins: a bi-directional data signal (C2D) and a clock input (C2CK). See the
C2 Interface Specification for details on the C2 protocol.

17.1. C2 Interface Registers

The following describes the C2 registers necessary to perform Flash programming functions through the
C2 interface. All C2 registers are accessed through the C2 interface as described in the C2 Interface Spec-
ification.

C2 Register Definition 17.1. C2ADD: C2 Address

Reset Value

\ \ | \ \ | \ 00000000
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0

Bits7—0: The C2ADD register is accessed via the C2 interface to select the target Data register for
C2 Data Read and Data Write commands.

Address Description

0x00 Selects the Device ID register for Data Read instructions

0x01 Selects the Revision ID register for Data Read instructions

0x02 Selects the C2 Flash Programming Control register for Data
Read/Write instructions

0xB4 Selects the C2 Flash Programming Data register for Data
Read/Write instructions

0x80 Selects the Port0 register for Data Read/Write instructions

OxF1 Selects the Port0 Input Mode register for Data Read/Write instruc-
tions

0xA4 Selects the Port0 Output Mode register for Data Read/Write
instructions

C2 Register Definition 17.2. DEVICEID: C2 Device ID

Reset Value
\ \ | \ \ | \ | 00000100
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
This read-only register returns the 8-bit device ID: 0x04 (C8051F300/1/2/3/4/5).
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NOTES:
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