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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Figure 3.5. QFN-32 Pinout Diagram (Top View)
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Figure 4.4. QFN-48 Landing Diagram

Table 4.4. QFN-48 Landing Diagram Dimensions

Dimension Min Max Dimension Min Max

C1 6.80 6.90 X2 4.00 4.10

C2 6.80 6.90 Y1 0.75 0.85

e 0.50 BSC Y2 4.00 4.10

X1 0.20 0.30

Notes:
General

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimension and Tolerancing is per the ANSI Y14.5M-1994 specification.
3. This Land Pattern Design is based on the IPC-SM-7351 guidelines.
4. All dimensions shown are at Maximum Material Condition (MMC). Least Material Condition (LMC) is 

calculated based on a Fabrication Allowance of 0.05 mm.

Solder Mask Design
5. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the 

metal pad is to be 60 μm minimum, all the way around the pad.

Stencil Design
6. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure 

good solder paste release.
7. The stencil thickness should be 0.125 mm (5 mils).
8. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.
9. A 3x3 array of 1.20 mm x 1.10mm openings on a 1.40 mm pitch should be used for the center pad.

Card Assembly
10. A No-Clean, Type-3 solder paste is recommended.
11. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body 

Components.
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Figure 4.6. QFN-40 Landing Diagram

Table 4.6. QFN-40 Landing Diagram Dimensions

Dimension Min Max Dimension Min Max

C1 5.80 5.90 X2 4.10 4.20

C2 5.80 5.90 Y1 0.75 0.85

e 0.50 BSC Y2 4.10 4.20

X1 0.15 0.25

Notes:
General

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimension and Tolerancing is per the ANSI Y14.5M-1994 specification.
3. This Land Pattern Design is based on the IPC-SM-7351 guidelines.
4. All dimensions shown are at Maximum Material Condition (MMC). Least Material Condition (LMC) is 

calculated based on a Fabrication Allowance of 0.05 mm.

Solder Mask Design
5. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the 

metal pad is to be 60 μm minimum, all the way around the pad.

Stencil Design
6. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure 

good solder paste release.
7. The stencil thickness should be 0.125 mm (5 mils).
8. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.
9. A 4x4 array of 0.80 mm square openings on a 1.05 mm pitch should be used for the center ground pad.

Card Assembly
10. A No-Clean, Type-3 solder paste is recommended.
11. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body 

Components.
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Figure 4.8. QFP-32 Package Drawing

Table 4.8. QFP-32 Landing Diagram Dimensions

Dimension Min Max Dimension Min Max

C1 8.40 8.50 X1 0.40 0.50

C2 8.40 8.50 Y1 1.25 1.35

E 0.80 BSC

Notes:
General

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on the IPC-7351 guidelines.

Solder Mask Design
3. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the 

metal pad is to be 60μm minimum, all the way around the pad.

Stencil Design
4. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure 

good solder paste release.
5. The stencil thickness should be 0.125mm (5 mils).
6. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.

Card Assembly
7. A No-Clean, Type-3 solder paste is recommended.
8. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body 

Components.
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9.  Comparators

The C8051F58x/F59x devices include three on-chip programmable voltage Comparators. A block diagram 
of the comparators is shown in Figure 9.1, where “n” is the comparator number (0, 1, or 2). The three Com-
parators operate identically except that Comparator0 can also be used a reset source. 

Each Comparator 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, CP1, CP2), or 
an asynchronous “raw” output (CP0A, CP1A, CP2A). The asynchronous signal is available even when the 
system clock is not active. This allows the Comparators to operate and generate an output with the device 
in STOP mode. When assigned to a Port pin, the Comparator outputs may be configured as open drain or 
push-pull (see Section “20.4. Port I/O Initialization” on page 195). Comparator0 may also be used as a 
reset source (see Section “17.5. Comparator0 Reset” on page 155).

The Comparator0 inputs are selected in the CPT0MX register (SFR Definition 9.7). The CMX0P1-CMX0P0 
bits select the Comparator0 positive input; the CMX0N1-CMX0N0 bits select the Comparator0 negative 
input. The Comparator1 inputs are selected in the CPT1MX register (SFR Definition 9.8). The CMX1P1-
CMX1P0 bits select the Comparator1 positive input; the CMX1N1-CMX1N0 bits select the Comparator1 
negative input. The Comparator2 inputs are selected in the CPT2MX register (SFR Definition 9.9). The 
CMX2P1-CMX2P0 bits select the Comparator1 positive input; the CMX2N1-CMX2N0 bits select the Com-
parator2 negative 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 “20.1. Port I/O Modes of Operation” on page 190).

Figure 9.1. Comparator Functional Block Diagram
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SFR Address = 0xE7; SFR Page = All Pages

SFR Definition 14.5. EIE2: Extended Interrupt Enable 2

Bit 7 6 5 4 3 2 1 0

Name ET5 ET4 ECP2 EPCA1 ES1 EMAT ECAN0 EREG0

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

Bit Name Function

7 ET5 Enable Timer 5 Interrupt.

This bit sets the masking of the Timer 5 interrupt.
0: Disable Timer 5 interrupts.
1: Enable interrupt requests generated by the TF5L or TF5H flags.

6 ET4 Enable Timer 4 Interrupt.

This bit sets the masking of the Timer 4 interrupt.
0: Disable Timer 4 interrupts.
1: Enable interrupt requests generated by the TF4L or TF4H flags.

5 ECP2 Enable Comparator2 (CP2) Interrupt.

This bit sets the masking of the CP2 interrupt.
0: Disable CP2 interrupts.
1: Enable interrupt requests generated by the CP2RIF or CP2FIF flags.

4 EPCA1 Enable Programmable Counter Array (PCA1) Interrupt.

This bit sets the masking of the PCA1 interrupts.
0: Disable all PCA1 interrupts.
1: Enable interrupt requests generated by PCA1

3 ES1 Enable UART1 Interrupt.

This bit sets the masking of the UART1 interrupt.
0: Disable UART1 interrupt.
1: Enable UART1 interrupt

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 ECAN0 Enable CAN0 Interrupts. 

This bit sets the masking of the CAN0 interrupt.
0: Disable all CAN0 interrupts.
1: Enable interrupt requests generated by CAN0.

0 EREG0 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.
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SFR Address = 0x8F; SFR Page = 0x00

SFR Definition 15.1. PSCTL: Program Store R/W Control

Bit 7 6 5 4 3 2 1 0

Name PSEE PSWE

Type R R R R R R R/W R/W

Reset 0 0 0 0 0 0 0 0

Bit Name Function

7:2 Unused Read = 000000b, Write = don’t care.

1 PSEE Program Store Erase Enable.

Setting this bit (in combination with PSWE) allows an entire page of Flash program 
memory to be erased. If this bit is logic 1 and Flash writes are enabled (PSWE is logic 
1), a write to Flash memory using the MOVX instruction will erase the entire page that 
contains the location addressed by the MOVX instruction. The value of the data byte 
written does not matter.
0: Flash program memory erasure disabled.
1: Flash program memory erasure enabled.

0 PSWE Program Store Write Enable.

Setting this bit allows writing a byte of data to the Flash program memory using the 
MOVX write instruction. The Flash location should be erased before writing data. 
0: Writes to Flash program memory disabled.
1: Writes to Flash program memory enabled; the MOVX write instruction targets Flash 
memory.
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SFR Address = 0xE3; SFR Page = 0x0F

SFR Address = 0xBE; SFR Page = 0x0F

SFR Definition 15.4. CCH0CN: Cache Control

Bit 7 6 5 4 3 2 1 0

Name Reserved Reserved CHPFEN Reserved Reserved Reserved Reserved CHBLKW

Type R/W R/W R/W R/W R/W R/W R/W R/W

Reset 0 0 1 0 0 0 0 0

Bit Name Function

7:6 Reserved Must Write 00b

5 CHPFEN Cache Prefect Enable Bit.

0: Prefetch engine is disabled.
1: Prefetch engine is enabled.

4:1 Reserved Must Write 0000b.

0 CHBLKW Block Write Enable Bit.

This bit allows block writes to Flash memory from firmware.
0: Each byte of a software Flash write is written individually.
1: Flash bytes are written in groups of two.

SFR Definition 15.5. ONESHOT: Flash Oneshot Period

Bit 7 6 5 4 3 2 1 0

Name PERIOD[3:0]

Type R R R R R/W R/W R/W R/W

Reset 0 0 0 0 1 1 1 1

Bit Name Function

7:4 Unused Read = 0000b. Write = don’t care.

3:0 PERIOD[3:0] Oneshot Period Control Bits.

These bits limit the internal Flash read strobe width as follows. When the Flash read 
strobe is de-asserted, the Flash memory enters a low-power state for the remainder 
of the system clock cycle. These bits have no effect when the system clocks is 
greater than 12.5 MHz and FLRT = 0.

FLASHRDMAX 5ns PERIOD 5ns×( )+=
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18.6.2.2.  8-bit MOVX without Bank Select: EMI0CF[4:2] = 001 or 011

Figure 18.8. Multiplexed 8-bit MOVX without Bank Select Timing
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Equation 19.2. C Mode Oscillator Frequency

For example: Assume VDD = 2.1 V and f = 75 kHz:

f = KF / (C x VDD) 

0.075 MHz = KF / (C x 2.1)

Since the frequency of roughly 75 kHz is desired, select the K Factor from the table in SFR Definition 19.6 
(OSCXCN) as KF = 7.7:

0.075 MHz = 7.7 / (C x 2.1) 

C x 2.1 = 7.7 / 0.075 MHz 

C = 102.6 / 2.0 pF = 51.3 pF

Therefore, the XFCN value to use in this example is 010b.

f KF( ) R VDD×( )⁄=
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All transactions are initiated by a master, with one or more addressed slave devices as the target.   The 
master generates the START condition and then transmits the slave address and direction bit. If the trans-
action is a WRITE operation from the master to the slave, the master transmits the data a byte at a time 
waiting for an ACK from the slave at the end of each byte. For READ operations, the slave transmits the 
data waiting for an ACK from the master at the end of each byte. At the end of the data transfer, the master 
generates a STOP condition to terminate the transaction and free the bus. Figure 23.3 illustrates a typical 
SMBus transaction.

Figure 23.3. SMBus Transaction

23.3.1. Transmitter Vs. Receiver

On the SMBus communications interface, a device is the “transmitter” when it is sending an address or 
data byte to another device on the bus. A device is a “receiver” when an address or data byte is being sent 
to it from another device on the bus. The transmitter controls the SDA line during the address or data byte. 
After each byte of address or data information is sent by the transmitter, the receiver sends an ACK or 
NACK bit during the ACK phase of the transfer, during which time the receiver controls the SDA line.

23.3.2. Arbitration

A master may start a transfer only if the bus is free. The bus is free after a STOP condition or after the SCL 
and SDA lines remain high for a specified time (see Section “23.3.5. SCL High (SMBus Free) Timeout” on 
page 242). In the event that two or more devices attempt to begin a transfer at the same time, an arbitra-
tion scheme is employed to force one master to give up the bus. The master devices continue transmitting 
until one attempts a HIGH while the other transmits a LOW. Since the bus is open-drain, the bus will be 
pulled LOW. The master attempting the HIGH will detect a LOW SDA and lose the arbitration. The winning 
master continues its transmission without interruption; the losing master becomes a slave and receives the 
rest of the transfer if addressed. This arbitration scheme is non-destructive: one device always wins, and 
no data is lost.

23.3.3. Clock Low Extension

SMBus provides a clock synchronization mechanism, similar to I2C, which allows devices with different 
speed capabilities to coexist on the bus. A clock-low extension is used during a transfer in order to allow 
slower slave devices to communicate with faster masters. The slave may temporarily hold the SCL line 
LOW to extend the clock low period, effectively decreasing the serial clock frequency.

23.3.4. SCL Low Timeout

If the SCL line is held low by a slave device on the bus, no further communication is possible. Furthermore, 
the master cannot force the SCL line high to correct the error condition. To solve this problem, the SMBus 
protocol specifies that devices participating in a transfer must detect any clock cycle held low longer than 
25 ms as a “timeout” condition. Devices that have detected the timeout condition must reset the communi-
cation no later than 10 ms after detecting the timeout condition. 

When the SMBTOE bit in SMB0CF is set, Timer 3 is used to detect SCL low timeouts. Timer 3 is forced to 
reload when SCL is high, and allowed to count when SCL is low. With Timer 3 enabled and configured to 
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Table 23.4. SMBus Status Decoding 
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1110 0 0 X A master START was gener-
ated.

Load slave address + R/W into 
SMB0DAT.

0 0 X 1100

1100 0 0 0 A master data or address byte 
was transmitted; NACK 
received.

Set STA to restart transfer. 1 0 X 1110

Abort transfer. 0 1 X —

0 0 1 A master data or address byte 
was transmitted; ACK 
received.

Load next data byte into SMB0-
DAT.

0 0 X 1100

End transfer with STOP. 0 1 X —

End transfer with STOP and start 
another transfer.

1 1 X —

Send repeated START. 1 0 X 1110

Switch to Master Receiver Mode 
(clear SI without writing new data 
to SMB0DAT).
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1000 1 0 X A master data byte was 
received; ACK requested.

Acknowledge received byte; 
Read SMB0DAT.

0 0 1 1000

Send NACK to indicate last byte, 
and send STOP.

0 1 0 —

Send NACK to indicate last byte, 
and send STOP followed by 
START.

1 1 0 1110

Send ACK followed by repeated 
START.

1 0 1 1110

Send NACK to indicate last byte, 
and send repeated START.

1 0 0 1110

Send ACK and switch to Master 
Transmitter Mode (write to 
SMB0DAT before clearing SI).

0 0 1 1100

Send NACK and switch to Mas-
ter Transmitter Mode (write to 
SMB0DAT before clearing SI).

0 0 0 1100
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SFR Address = 0x98; Bit-Addressable; SFR Page = 0x00 

SFR Definition 24.1. SCON0: Serial Port 0 Control

Bit 7 6 5 4 3 2 1 0

Name OVR0 PERR0 THRE0 REN0 TBX0 RBX0 TI0 RI0

Type R/W R/W R R/W R/W R/W R/W R/W

Reset 0 0 1 0 0 0 0 0

Bit Name Function

7 OVR0 Receive FIFO Overrun Flag.
0: Receive FIFO Overrun has not occurred
1: Receive FIFO Overrun has occurred; A received character has been discarded due 
to a full FIFO.

6 PERR0 Parity Error Flag.

When parity is enabled, this bit indicates that a parity error has occurred. It is set to 1 
when the parity of the oldest byte in the FIFO does not match the selected Parity Type.
0: Parity error has not occurred
1: Parity error has occurred.
This bit must be cleared by software.

5 THRE0 Transmit Holding Register Empty Flag.

Firmware should use or poll on TI0 rather than THRE0 for asynchronous UART writes 
that may have a random delay in between transactions.
0: Transmit Holding Register not Empty—do not write to SBUF0.
1: Transmit Holding Register Empty—it is safe to write to SBUF0.

4 REN0 Receive Enable.

This bit enables/disables the UART receiver. When disabled, bytes can still be read 
from the receive FIFO.
0: UART1 reception disabled.
1: UART1 reception enabled.

3 TBX0 Extra Transmission Bit.

The logic level of this bit will be assigned to the extra transmission bit when XBE0 is set 
to 1. This bit is not used when Parity is enabled.

2 RBX0 Extra Receive Bit.

RBX0 is assigned the value of the extra bit when XBE1 is set to 1. If XBE1 is cleared to 
0, RBX1 will be assigned the logic level of the first stop bit. This bit is not valid when 
Parity is enabled.

1 TI0 Transmit Interrupt Flag.

Set to a 1 by hardware after data has been transmitted, at the beginning of the STOP 
bit. When the UART0 interrupt is enabled, setting this bit causes the CPU to vector to 
the UART0 interrupt service routine. This bit must be cleared manually by software.

0 RI0 Receive Interrupt Flag. 

Set to 1 by hardware when a byte of data has been received by UART0 (set at the 
STOP bit sampling time). When the UART0 interrupt is enabled, setting this bit to 1 
causes the CPU to vector to the UART0 ISR. This bit must be cleared manually by soft-
ware. Note that RI0 will remain set to ‘1’ as long as there is data still in the UART FIFO. 
RI0 can be cleared after the last byte has been shifted from the FIFO to SBUF0.
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25.  UART1

UART1 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 “25.1. Enhanced Baud Rate Generation” on page 266). Received data buffering allows UART1 
to start reception of a second incoming data byte before software has finished reading the previous data 
byte. 

UART1 has two associated SFRs: Serial Control Register 1 (SCON1) and Serial Data Buffer 1 (SBUF1). 
The single SBUF1 location provides access to both transmit and receive registers. Writes to SBUF1 
always access the Transmit register. Reads of SBUF1 always access the buffered Receive register; 
it is not possible to read data from the Transmit register.

With UART1 interrupts enabled, an interrupt is generated each time a transmit is completed (TI1 is set in 
SCON1), or a data byte has been received (RI1 is set in SCON1). The UART1 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 UART1 interrupt (transmit complete or receive 
complete).

Figure 25.1. UART1 Block Diagram
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The TF2H bit is set when TMR2H overflows from 0xFF to 0x00; the TF2L bit is set when TMR2L overflows 
from 0xFF to 0x00. When Timer 2 interrupts are enabled (IE.5), an interrupt is generated each time 
TMR2H overflows. If Timer 2 interrupts are enabled and TF2LEN (TMR2CN.5) is set, an interrupt is gener-
ated each time either TMR2L or TMR2H overflows. When TF2LEN is enabled, software must check the 
TF2H and TF2L flags to determine the source of the Timer 2 interrupt. The TF2H and TF2L interrupt flags 
are not cleared by hardware and must be manually cleared by software.

Figure 27.5. Timer 2 8-Bit Mode Block Diagram

27.2.3. External Oscillator Capture Mode

Capture Mode allows the external oscillator to be measured against the system clock. Timer 2 can be 
clocked from the system clock, or the system clock divided by 12, depending on the T2ML (CKCON.4), 
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Figure 28.8. PCA0 8-Bit PWM Mode Diagram

28.3.5.2.  9/10/11-bit Pulse Width Modulator Mode

The duty cycle of the PWM output signal in 9/10/11-bit PWM mode should be varied by writing to an “Auto-
Reload” Register, which is dual-mapped into the PCA0CPHn and PCA0CPLn register locations. The data 
written to define the duty cycle should be right-justified in the registers. The auto-reload registers are 
accessed (read or written) when the bit ARSEL in PCA0PWM is set to 1. The capture/compare registers 
are accessed when ARSEL is set to 0.

When the least-significant N bits of the PCA0 counter match the value in the associated module’s cap-
ture/compare register (PCA0CPn), the output on CEXn is asserted high. When the counter overflows from 
the Nth bit, CEXn is asserted low (see Figure 28.9). Upon an overflow from the Nth bit, the COVF flag is 
set, and the value stored in the module’s auto-reload register is loaded into the capture/compare register. 
The value of N is determined by the CLSEL bits in register PCA0PWM.

The 9, 10 or 11-bit PWM mode is selected by setting the ECOMn and PWMn bits in the PCA0CPMn regis-
ter, and setting the CLSEL bits in register PCA0PWM to the desired cycle length (other than 8-bits). If the 
MATn bit is set to 1, the CCFn flag for the module will be set each time a comparator match (rising edge) 
occurs. The COVF flag in PCA0PWM can be used to detect the overflow (falling edge), which will occur 
every 512 (9-bit), 1024 (10-bit) or 2048 (11-bit) PCA0 clock cycles. The duty cycle for 9/10/11-Bit PWM 
Mode is given in Equation 28.2, where N is the number of bits in the PWM cycle.

Important Note About PCA0CPHn and PCA0CPLn Registers: When writing a 16-bit value to the 
PCA0CPn registers, the low byte should always be written first. Writing to PCA0CPLn clears the ECOMn 
bit to 0; writing to PCA0CPHn sets ECOMn to 1.

Equation 28.3. 9, 10, and 11-Bit PWM Duty Cycle
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29.2.  PCA1 Interrupt Sources
Figure 29.3 shows a diagram of the PCA1 interrupt tree. There are five independent event flags that can 
be used to generate a PCA1 interrupt. They are as follows: the main PCA1 counter overflow flag (CF1), 
which is set upon a 16-bit overflow of the PCA1 counter, an intermediate overflow flag (COVF1), which can 
be set on an overflow from the 8th, 9th, 10th, or 11th bit of the PCA1 counter, and the individual flags for 
each PCA1 channel (CCF6, CCF7, CCF8, CCF9, CCF10 and CCF11), which are set according to the 
operation mode of that module. These event flags are always set when the trigger condition occurs. Each 
of these flags can be individually selected to generate a PCA1 interrupt, using the corresponding interrupt 
enable flag (ECF1 for CF1, ECOV1 for COVF1, and ECCF1n for each CCFn). PCA1 interrupts must be 
globally enabled before any individual interrupt sources are recognized by the processor. PCA1 interrupts 
are globally enabled by setting the EA bit and the EPCA1 bit to logic 1.

Figure 29.3. PCA1 Interrupt Block Diagram
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SFR Addresses: PCA1CPM6 = 0xDA, PCA1CPM7 = 0xDB, PCA1CPM8 = 0xDC; PCA1CPM9 = 0xDD, 
PCA1CPM10 = 0xDE, PCA1CPM11 = 0xDF, SFR Page (all registers) = 0x10

SFR Definition 29.4. PCA1CPMn: PCA1 Capture/Compare Mode

Bit 7 6 5 4 3 2 1 0

Name PWM161n ECOM1n CAPP1n CAPN1n MAT1n TOG1n PWM1n ECCF1n

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

Bit Name Function

7 PWM161n 16-bit Pulse Width Modulation Enable.

This bit enables 16-bit mode when Pulse Width Modulation mode is enabled.
0: 8 to 11-bit PWM selected.
1: 16-bit PWM selected.

6 ECOM1n Comparator Function Enable. 

This bit enables the comparator function for PCA1 module n when set to 1.

5 CAPP1n Capture Positive Function Enable. 

This bit enables the positive edge capture for PCA1 module n when set to 1. 

4 CAPN1n Capture Negative Function Enable. 

This bit enables the negative edge capture for PCA1 module n when set to 1. 

3 MAT1n Match Function Enable. 

This bit enables the match function for PCA1 module n when set to 1. When enabled, 
matches of the PCA1 counter with a module's capture/compare register cause the 
CCFn bit in PCA1MD register to be set to logic 1. 

2 TOG1n Toggle Function Enable. 

This bit enables the toggle function for PCA1 module n when set to 1. When enabled, 
matches of the PCA1 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 oper-
ates in Frequency Output Mode.

1 PWM1n Pulse Width Modulation Mode Enable.

This bit enables the PWM function for PCA1 module n when set to 1. When enabled, a 
pulse width modulated signal is output on the CEXn pin. 8 to 11-bit PWM is used if 
PWM16n is cleared; 16-bit mode is used if PWM16n is set to logic 1. If the TOGn bit is 
also set, the module operates in Frequency Output Mode.

0 ECCF1n 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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C2 Address = 0xFD; SFR Address = 0xFD; SFR Page = 0x0F

C2 Address = 0xFE; SFR Address = 0xFE; SFR Page = 0x0F

C2 Register Definition 30.2. DEVICEID: C2 Device ID

Bit 7 6 5 4 3 2 1 0

Name DEVICEID[7:0]

Type R/W

Reset 0 0 1 0 0 0 0 0

Bit Name Function

7:0 DEVICEID[7:0] Device ID.

This read-only register returns the 8-bit device ID: 0x20 (C8051F58x/F59x).

C2 Register Definition 30.3. REVID: C2 Revision ID

Bit 7 6 5 4 3 2 1 0

Name REVID[7:0]

Type R/W

Reset Varies Varies Varies Varies Varies Varies Varies Varies

Bit Name Function

7:0 REVID[7:0] Revision ID.

This read-only register returns the 8-bit revision ID. For example: 0x00 = Revision A.


