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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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The part numbers in Table 1.2 are not recommended for new designs. Instead, select the corresponding 
part number from Table 1.1 (silicon revision C) for your design. In Table 1.2, the part numbers in the format 
similar to C8051F520-IM are silicon revision A devices. The part numbers in the format similar to 
C8051F520A-IM are silicon revision B devices.

Table 1.2. Product Selection Guide (Not Recommended for New Designs)
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C8051F520-IM
C8051F520A-IM

8 6  DFN-10 C8051F534-IM
C8051F534A-IM

4 16 — QFN-20

C8051F521-IM
C8051F521A-IM

8 6 — DFN-10 C8051F536-IM
C8051F536A-IM

2 16  QFN-20

C8051F523-IM
C8051F523A-IM

4 6  DFN-10 C8051F537-IM
C8051F537A-IM

2 16 — QFN-20

C8051F524-IM
C8051F524A-IM

4 6 — DFN-10 C8051F530-IT
C8051F530A-IT

8 16  TSSOP-20

C8051F526-IM
C8051F526A-IM

2 6  DFN-10 C8051F531-IT
C8051F531A-IT

8 16 — TSSOP-20

C8051F527-IM
C8051F527A-IM

2 6 — DFN-10 C8051F533-IT
C8051F533A-IT

4 16  TSSOP-20

C8051F530-IM
C8051F530A-IM

8 16  QFN-20 C8051F534-IT
C8051F534A-IT

4 16 — TSSOP-20

C8051F531-IM
C8051F531A-IM

8 16 — QFN-20 C8051F536-IT
C8051F536A-IT

2 16  TSSOP-20

C8051F533-IM
C8051F533A-IM

4 16  QFN-20 C8051F537-IT
C8051F537A-IT

2 16 — TSSOP-20
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1.5.  12-Bit Analog to Digital Converter
The C8051F52x/F52xA/F53x/F53xA devices include an on-chip 12-bit SAR ADC with a maximum through-
put of 200 ksps. The ADC system includes a configurable analog multiplexer that selects the positive ADC 
input, which is measured with respect to GND. Ports 0 and 1 are available as ADC inputs; additionally, the 
ADC includes an innovative programmable gain stage which allows the ADC to sample inputs sources 
greater than the VREF voltage. The on-chip Temperature Sensor output and the core supply voltage (VDD) 
are also available as ADC inputs. User firmware may shut down the ADC or use it in Burst Mode to save 
power.

Conversions can be initiated in four ways: a software command, an overflow of Timer 1, an overflow of 
Timer 2, or an external 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) and occur after 1, 4, 8, or 16 samples have been 
accumulated by a hardware accumulator. The resulting 12-bit to 16-bit data word is latched into the ADC 
data SFRs upon completion of a conversion. When the system clock is slow, Burst Mode allows ADC0 to 
automatically wake from a low power shutdown state, acquire and accumulate samples, then re-enter the 
low power shutdown state without CPU intervention.

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.

Figure 1.7. 12-Bit ADC Block Diagram
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Figure 3.2. DFN-10 Package Diagram

Table 3.2. DFN-10 Package Diagram Dimensions

Dimension Min Nom Max

A 0.80 0.90 1.00
A1 0.00 0.02 0.05
b 0.18 0.25 0.30
D 3.00 BSC.

D2 1.50 1.65 1.80
e 0.50 BSC.
E 3.00 BSC.
E2 2.23 2.38 2.53
L 0.30 0.40 0.50
L1 0.00 — 0.15
aaa — — 0.15
bbb — — 0.15
ddd — — 0.05
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-220, 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-020 specification 

for Small Body Components.
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4.3.4. Burst Mode

Burst Mode is a power saving feature that allows ADC0 to remain in a very low power state between con-
versions. When Burst Mode is enabled, ADC0 wakes from a very low power state, accumulates 1, 4, 8, or 
16 samples using an internal Burst Mode Oscillator, then re-enters a very low power state. Since the Burst 
Mode clock is independent of the system clock, ADC0 can perform multiple conversions then enter a very 
low power state within a single system clock cycle, even if the system clock is slow (e.g. 32.768 kHz), or 
suspended.

Burst Mode is enabled by setting BURSTEN to logic 1. When in Burst Mode, AD0EN controls the ADC0 
idle power state (i.e., the state ADC0 enters when not tracking or performing conversions). If AD0EN is set 
to logic 0, ADC0 is powered down after each burst. If AD0EN is set to logic 1, ADC0 remains enabled after 
each burst. On each convert start signal, ADC0 is awakened from its Idle Power State. If ADC0 is powered 
down, it will automatically power up and wait the programmable Power-Up Time controlled by the 
AD0PWR bits. Otherwise, ADC0 will start tracking and converting immediately. Figure 4.5 shows an exam-
ple of Burst Mode Operation with a slow system clock and a repeat count of 4. 

Important Note: When Burst Mode is enabled, only Post-Tracking and Dual-Tracking modes can be used.

When Burst Mode is enabled, a single convert start will initiate a number of conversions equal to the repeat 
count. When Burst Mode is disabled, a convert start is required to initiate each conversion. In both modes, 
the ADC0 End of Conversion Interrupt Flag (AD0INT) will be set after “repeat count” conversions have 
been accumulated. Similarly, the Window Comparator will not compare the result to the greater-than and 
less-than registers until “repeat count” conversions have been accumulated.

Note: When using Burst Mode, care must be taken to issue a convert start signal no faster than once every 
four SYSCLK periods. This includes external convert start signals.
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SFR Definition 6.1. REG0CN: Regulator Control

Bit7: REGDIS: Voltage Regulator Disable Bit.
This bit disables/enables the Voltage Regulator.
0: Voltage Regulator Enabled.
1: Voltage Regulator Disabled.

Bit6: RESERVED. Read = 1b. Must write 1b.
Bit5: UNUSED. Read = 0b. Write = don’t care. 
Bit4: REG0MD: Voltage Regulator Mode Select Bit.

This bit selects the Voltage Regulator output voltage.
0: Voltage Regulator output is 2.1 V. 
1: Voltage Regulator output is 2.6 V (default).

Bits3–1: UNUSED. Read = 000b. Write = don’t care.
Bit0: DROPOUT: Voltage Regulator Dropout Indicator Bit.

0: Voltage Regulator is not in dropout.
1: Voltage Regulator is in or near dropout.

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

REGDIS Reserved — REG0MD — — — DROPOUT 01010000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

SFR Address: 0xC9
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ORL direct, #data OR immediate to direct byte 3 3
XRL A, Rn Exclusive-OR Register to A 1 1
XRL A, direct Exclusive-OR direct byte to A 2 2
XRL A, @Ri Exclusive-OR indirect RAM to A 1 2
XRL A, #data Exclusive-OR immediate to A 2 2
XRL direct, A Exclusive-OR A to direct byte 2 2
XRL direct, #data Exclusive-OR immediate to direct byte 3 3
CLR A Clear A 1 1
CPL A Complement A 1 2
RL A Rotate A left 1 1
RLC A Rotate A left through Carry 1 1
RR A Rotate A right 1 1
RRC A Rotate A right through Carry 1 1
SWAP A Swap nibbles of A 1 1

Data Transfer

MOV A, Rn Move Register to A 1 1
MOV A, direct Move direct byte to A 2 2
MOV A, @Ri Move indirect RAM to A 1 2
MOV A, #data Move immediate to A 2 2
MOV Rn, A Move A to Register 1 1
MOV Rn, direct Move direct byte to Register 2 2
MOV Rn, #data Move immediate to Register 2 2
MOV direct, A Move A to direct byte 2 2
MOV direct, Rn Move Register to direct byte 2 2
MOV direct, direct Move direct byte to direct byte 3 3
MOV direct, @Ri Move indirect RAM to direct byte 2 2
MOV direct, #data Move immediate to direct byte 3 3
MOV @Ri, A Move A to indirect RAM 1 2
MOV @Ri, direct Move direct byte to indirect RAM 2 2
MOV @Ri, #data Move immediate to indirect RAM 2 2
MOV DPTR, #data16 Load DPTR with 16-bit constant 3 3
MOVC A, @A+DPTR Move code byte relative DPTR to A 1 3
MOVC A, @A+PC Move code byte relative PC to A 1 3
MOVX A, @Ri Move external data (8-bit address) to A 1 3
MOVX @Ri, A Move A to external data (8-bit address) 1 3
MOVX A, @DPTR Move external data (16-bit address) to A 1 3
MOVX @DPTR, A Move A to external data (16-bit address) 1 3
PUSH direct Push direct byte onto stack 2 2
POP direct Pop direct byte from stack 2 2
XCH A, Rn Exchange Register with A 1 1
XCH A, direct Exchange direct byte with A 2 2
XCH A, @Ri Exchange indirect RAM with A 1 2
XCHD A, @Ri Exchange low nibble of indirect RAM with A 1 2

Table 8.1. CIP-51 Instruction Set Summary (Continued)

Mnemonic Description Bytes Clock 
Cycles
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8.3.1. Idle Mode

Setting the Idle Mode Select bit (PCON.0) causes the CIP-51 to halt the CPU and enter Idle mode as soon 
as the instruction that sets the bit completes execution. All internal registers and memory maintain their 
original data. All analog and digital peripherals can remain active during Idle mode.

Idle mode is terminated when an enabled interrupt is asserted or a reset occurs. The assertion of an 
enabled interrupt will cause the Idle Mode Selection bit (PCON.0) to be cleared and the CPU to resume 
operation. The pending interrupt will be serviced and the next instruction to be executed after the return 
from interrupt (RETI) will be the instruction immediately following the one that set the Idle Mode Select bit. 
If Idle mode is terminated by an internal or external reset, the CIP-51 performs a normal reset sequence 
and begins program execution at address 0x0000.

If enabled, the Watchdog Timer (WDT) will eventually cause an internal watchdog reset and thereby termi-
nate the Idle mode. This feature protects the system from an unintended permanent shutdown in the event 
of an inadvertent write to the PCON register. If this behavior is not desired, the WDT may be disabled by 
software prior to entering the Idle mode if the WDT was initially configured to allow this operation. This pro-
vides the opportunity for additional power savings, allowing the system to remain in the Idle mode indefi-
nitely, waiting for an external stimulus to wake up the system.

8.3.2. Stop Mode

Setting the Stop Mode Select bit (PCON.1) causes the CIP-51 to enter Stop mode as soon as the instruc-
tion that sets the bit completes execution. In Stop mode the internal oscillator, CPU, and all digital peripher-
als are stopped; the state of the external oscillator circuit is not affected. Each analog peripheral (including 
the external oscillator circuit) may be shut down individually prior to entering Stop Mode. Stop mode can 
only be terminated by an internal or external reset. On reset, the CIP-51 performs the normal reset 
sequence and begins program execution at address 0x0000. 

If enabled, the Missing Clock Detector will cause an internal reset and thereby terminate the Stop mode. 
The Missing Clock Detector should be disabled if the CPU is to be put to in STOP mode for longer than the 
MCD timeout period of 100 μs.

8.3.3. Suspend Mode

The C8051F52x/F52xA/F53x/F53xA devices feature a low-power Suspend mode, which stops the internal 
oscillator until a wakening event occurs. See Section Section “14.1.1. Internal Oscillator Suspend Mode” 
on page 136 for more information.

Note: When entering Suspend mode, firmware must set the ZTCEN bit in REF0CN (SFR Definition 5.1).
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18 system clock cycles: 1 clock cycle to detect the interrupt, 5 clock cycles to execute the RETI, 8 clock 
cycles to complete the DIV instruction, and 4 clock cycles to execute the LCALL to the ISR. If the CPU is 
executing an ISR for an interrupt with equal or higher priority, the new interrupt will not be serviced until the 
current ISR completes, including the RETI and following instruction.

Table 10.1. Interrupt Summary

Interrupt Source Interrupt 
Vector

Priority 
Order

Pending Flag

B
it

 a
d

d
re

ss
ab

le
?

C
le

a
re

d
 b

y
 H

W
? Enable 

Flag
Priority 
Control

Reset 0x0000 Top None N/A N/A Always 
Enabled

Always 
Highest

External Interrupt 0(INT0) 0x0003 0 IE0 (TCON.1) Y Y EX0 (IE.0) PX0 (IP.0)

Timer 0 Overflow 0x000B 1 TF0 (TCON.5) Y Y ET0 (IE.1) PT0 (IP.1)

External Interrupt 1(INT0) 0x0013 2 IE1 (TCON.3) Y Y EX1 (IE.2) PX1 (IP.2)

Timer 1 Overflow 0x001B 3 TF1 (TCON.7) Y Y ET1 (IE.3) PT1 (IP.3)

UART 0x0023 4 RI0 (SCON0.0)
TI0 (SCON0.1)

Y N ES0 (IE.4) PS0 (IP.4)

Timer 2 Overflow 0x002B 5 TF2H (TMR2CN.7)
TF2L (TMR2CN.6)

Y N ET2 (IE.5) PT2 (IP.5)

SPI0 0x0033 6 SPIF (SPI0CN.7)
WCOL (SPI0CN.6)
MODF (SPI0CN.5)

RXOVRN (SPI0CN.4)

Y N ESPI0 
(IE.6)

PSPI0 
(IP.6)

ADC0 Window Compara-
tor

0x003B 7 AD0WINT 
(ADC0CN.3)

Y N EWADC0 
(EIE1.0)

PWADC0 
(EIP1.0)

ADC0 End of Conversion 0x0043 8 AD0INT (ADC0CN.5) Y N EADC0 
(EIE1.1)

PADC0 
(EIP1.1)

Programmable Counter 
Array

0x004B 9 CF (PCA0CN.7)
CCFn (PCA0CN.n)

Y N EPCA0 
(EIE1.2)

PPCA0 
(EIP1.2)

Comparator Falling Edge 0x0053 10 CP0FIF (CPT0CN.4) N N ECPF 
(EIE1.3)

PCPF 
(EIP1.3)

Comparator Rising Edge 0x005B 11 CP0RIF (CPT0CN.5) N N ECPR 
(EIE1.4)

PCPR 
(EIP1.4)

LIN Interrupt 0x0063 12 LININT (LINST.3) N N* ELIN
(EIE1.5)

PLIN
(EIP1.5)

Voltage Regulator Dropout 0x006B 13 N/A N/A N/A EREG0 
(EIE1.6)

PREG0 
(EIP1.6)

Port Match 0x0073 14 N/A N/A N/A EMAT 
(EIE1.7)

PMAT 
(EIP1.7)

Note: Software must set the RSTINT bit (LINCTRL.3) to clear the LININT flag.
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SFR Definition 10.2. IP: Interrupt Priority

Bit7: UNUSED. Read = 1b; Write = don't care.
Bit6: PSPI0: Serial Peripheral Interface (SPI0) Interrupt Priority Control.

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

Bit5: PT2: Timer 2 Interrupt Priority Control. 
This bit sets the priority of the Timer 2 interrupt.
0: Timer 2 interrupt set to low priority level.
1: Timer 2 interrupt set to high priority level. 

Bit4: PS0: UART0 Interrupt Priority Control. 
This bit sets the priority of the UART0 interrupt.    
0: UART0 interrupt set to low priority level.
1: UART0 interrupt set to high priority level.

Bit3: PT1: Timer 1 Interrupt Priority Control. 
This bit sets the priority of the Timer 1 interrupt.    
0: Timer 1 interrupt set to low priority level.
1: Timer 1 interrupt set to high priority level.

Bit2: PX1: External Interrupt 0 Priority Control. 
This bit sets the priority of the external interrupt 1.
0: INT1 interrupt set to low priority level.
1: INT1 interrupt set to high priority level.

Bit1: PT0: Timer 0 Interrupt Priority Control. 
This bit sets the priority of the Timer 0 interrupt.
0: Timer 0 interrupt set to low priority level.
1: Timer 0 interrupt set to high priority level.

Bit0: PX0: External Interrupt 0 Priority Control. 
This bit sets the priority of the external interrupt 0.
0: INT0 interrupt set to low priority level.
1: INT0 interrupt set to high priority level.

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

- PSPI0 PT2 PS0 PT1 PX1 PT0 PX0 10000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Bit 

Addressable

SFR Address: 0xB8
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11.  Reset Sources

Reset circuitry allows the controller to be easily placed in a predefined default condition. On entry to this 
reset state, the following occur:

 CIP-51 halts program execution

 Special Function Registers (SFRs) are initialized to their defined reset values

 External Port pins are forced to a known state

 Interrupts and timers are disabled.

All SFRs are reset to the predefined values noted in the SFR detailed descriptions. The contents of internal 
data memory are unaffected during a reset; any previously stored data is preserved. However, since the 
stack pointer SFR is reset, the stack is effectively lost, even though the data on the stack is not altered. 

The Port I/O latches are reset to 0xFF (all logic ones) in open-drain mode. Weak pullups are enabled 
during and after the reset. For VDD Monitor and power-on resets, the RST pin is driven low until the device 
exits the reset state.

On exit from the reset state, the program counter (PC) is reset, and the system clock defaults to the inter-
nal oscillator. Refer to Section “14. Oscillators” on page 135 for information on selecting and configuring 
the system clock source. The Watchdog Timer is enabled with the system clock divided by 12 as its clock 
source (Section “19.3. Watchdog Timer Mode” on page 203 details the use of the Watchdog Timer). Pro-
gram execution begins at location 0x0000.

Figure 11.1. Reset Sources
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Figure 13.6. Crossbar Priority Decoder with Some Pins Skipped (DFN 10)

Registers XBR0 and XBR1 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); when the UART is selected, the Crossbar assigns both pins associated with the UART (TX and RX). 
UART0 pin assignments are fixed for bootloading purposes: UART TX0 is always assigned to P0.3 or 
P0.4*; UART RX0 is always assigned to P0.4 or P0.5*. Standard Port I/Os appear contiguously starting at 
P0.0 after prioritized functions and skipped pins are assigned.

Note: Refer to Section “20. Device Specific Behavior” on page 210.
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In addition to performing general purpose I/O, P0 and P1 can generate a port match event if the logic lev-
els of the Port’s input pins match a software controlled value. A port match event is generated if 
(P0 & P0MASK) does not equal (P0MATCH & P0MASK) or if (P1 & P1MASK) does not equal 
(P1MATCH & P1MASK). This allows Software to be notified if a certain change or pattern occurs on P0 or 
P1 input pins regardless of the XBRn settings. A port match event can cause an interrupt if EMAT (EIE2.1) 
is set to 1 or cause the internal oscillator to awaken from SUSPEND mode. See Section “14.1.1. Internal 
Oscillator Suspend Mode” on page 136 for more information.

SFR Definition 13.3. P0: Port0 

SFR Definition 13.4. P0MDIN: Port0 Input Mode

Bits7–0: P0.[7:0]
Write - Output appears on I/O pins per Crossbar Registers.
0: Logic Low Output.
1: Logic High Output (high impedance if corresponding P0MDOUT.n bit = 0).
Read - Always reads 0 if selected as analog input in register P0MDIN. Directly reads Port 
pin when configured as digital input.
0: P0.n pin is logic low.
1: P0.n pin is logic high.

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

P0.7 P0.6 P0.5 P0.4 P0.3 P0.2 P0.1 P0.0 11111111

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Bit 

Addressable

SFR Address: 0x80

Bits7–0: Analog Input Configuration Bits for P0.7–P0.0 (respectively).
Port pins configured as analog inputs have their weak pullup, digital driver, and digital 
receiver disabled. 
0: Corresponding P0.n pin is configured as an analog input.
1: Corresponding P0.n pin is not configured as an analog input.

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 Bit1 Bit0

SFR Address: 0xF1
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SFR Definition 13.7. P0MAT: Port0 Match

SFR Definition 13.8. P0MASK: Port0 Mask

Bits7–0: P0MAT[7:0]: Port0 Match Value.
These bits control the value that unmasked P0 Port pins are compared against. A Port 
Match event is generated if (P0 & P0MASK) does not equal (P0MAT & P0MASK).

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 Bit1 Bit0

SFR Address: 0xD7

Bits7–0: P0MASK[7:0]: Port0 Mask Value.
These bits select which Port pins will be compared to the value stored in P0MAT.
0: Corresponding P0.n pin is ignored and cannot cause a Port Match event.
1: Corresponding P0.n pin is compared to the corresponding bit in P0MAT.

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 Bit1 Bit0

SFR Address: 0xC7
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17.1.  Software Interface with the LIN Peripheral
The selection of the mode (Master or Slave) and the automatic baud rate feature are done though the LIN0 
Control Mode (LIN0CF) register. The other LIN registers are accessed indirectly through the two SFRs 
LIN0 Address (LINADDR) and LIN0 Data (LINDATA). The LINADDR register selects which LIN register is 
targeted by reads/writes of the LINDATA register. The full list of indirectly-accessible LIN register is given in 
Table 17.4 on page 174.

17.2.  LIN Interface Setup and Operation
The hardware based LIN peripheral allows for the implementation of both Master and Slave nodes with 
minimal firmware overhead and complete control of the interface status while allowing for interrupt and 
polled mode operation.

The first step to use the peripheral is to define the basic characteristics of the node:

 Mode—Master or Slave

 Baud Rate—Either defined manually or using the autobaud feature (slave mode only).

 Checksum Type—Select between classic or enhanced checksum, both of which are implemented in 
hardware.

17.2.1. Mode Definition

Following the LIN specification, the peripheral implements both the Slave and Master operating modes in 
hardware. The mode is configured using the MODE bit (LIN0CF.6).

17.2.2. Baud Rate Options: Manual or Autobaud 

The LIN peripheral can be selected to have its baud rate calculated manually or automatically. A master 
node must always have its baud rate set manually, but slave nodes can choose between a manual or auto-
matic setup. The configuration is selected using the ABAUD bit (LIN0CF.5).

Both the manual and automatic baud rate configurations require additional setup. The following sections 
explain the different options available and their relation with the baud rate, along with the steps necessary 
to achieve the required baud rate.

17.2.3. Baud Rate Calculations—Manual Mode

The baud rate used by the peripheral is a function of the System Clock (SYSCLK) and the bit-timing Reg-
isters according to the following equation:

The prescaler, divider and multiplier factors are part of the LIN0DIV and LIN0MUL registers and can 
assume values in the following range:

baud_rate
SYSCLK

2 prescaler 1+( )
divider multiplier 1+( )××

-------------------------------------------------------------------------------------------------------=
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18.1.4. Mode 3: Two 8-bit Counter/Timers (Timer 0 Only)

In Mode 3, Timer 0 is configured as two separate 8-bit counter/timers held in TL0 and TH0. The 
counter/timer in TL0 is controlled using the Timer 0 control/status bits in TCON and TMOD: TR0, C/T0, 
GATE0 and TF0. TL0 can use either the system clock or an external input signal as its timebase. The TH0 
register is restricted to a timer function sourced by the system clock or prescaled clock. TH0 is enabled 
using the Timer 1 run control bit TR1. TH0 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 UART. While Timer 0 is oper-
ating in Mode 3, Timer 1 run control is handled through its mode settings. 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 18.3. T0 Mode 3 Block Diagram
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SFR Definition 19.3. PCA0CPMn: PCA Capture/Compare Mode

Bit7: PWM16n: 16-bit Pulse Width Modulation Enable.
This bit selects 16-bit mode when Pulse Width Modulation mode is enabled (PWMn = 1).
0: 8-bit PWM selected.
1: 16-bit PWM selected. 

Bit6: ECOMn: Comparator Function Enable. 
This bit enables/disables the comparator function for PCA module n. 
0: Disabled.
1: Enabled.

Bit5: CAPPn: Capture Positive Function Enable. 
This bit enables/disables the positive edge capture for PCA module n. 
0: Disabled.
1: Enabled.

Bit4: CAPNn: Capture Negative Function Enable. 
This bit enables/disables the negative edge capture for PCA module n. 
0: Disabled.
1: Enabled.

Bit3: MATn: Match Function Enable. 
This bit enables/disables the match function for PCA module n. When enabled, matches of 
the PCA counter with a module's capture/compare register cause the CCFn bit in PCA0MD 
register to be set to logic 1. 
0: Disabled.
1: Enabled.

Bit2: TOGn: Toggle Function Enable. 
This bit enables/disables the toggle function for PCA module n. When enabled, matches of 
the PCA counter with a module's capture/compare register cause the logic level on the 
CEXn pin to toggle. If the PWMn bit is also set to logic 1, the module operates in Frequency 
Output Mode.
0: Disabled.
1: Enabled.

Bit1: PWMn: Pulse Width Modulation Mode Enable. 
This bit enables/disables the PWM function for PCA module n. When enabled, a pulse width 
modulated signal is output on the CEXn pin. 8-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: Disabled.
1: Enabled.

Bit0: ECCFn: Capture/Compare Flag Interrupt Enable. 
This bit sets the masking of the Capture/Compare Flag (CCFn) interrupt. 
0: Disable CCFn interrupts.
1: Enable a Capture/Compare Flag interrupt request when CCFn is set.

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

PWM16n ECOMn CAPPn CAPNn MATn TOGn PWMn ECCFn 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

SFR Address: PCA0CPM0: 0xDA, PCA0CPM1: 0xDB, PCA0CPM2: 0xDC
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20.  Device Specific Behavior

This chapter contains behavioral differences between the silicon revisions of C8051F52x/52xA/F53x/53xA 
devices.

These differences do not affect the functionality or performance of most systems and are described below.

20.1.  Device Identification

The Part Number Identifier on the top side of the device package can be used for decoding device 
information. The first character of the trace code identifies the silicon revision. On C8051F52x-C/53x-C 
devices, the trace code (second line on the TSSOP-20 and DFN-10 packages; third line on the QFN-20 
package) will begin with the letter "C". The "A" suffix at the end of the part number such as "C8051F530A" 
is only present on Revision B devices. All other revisions do not include this suffix. Figures 20.1, 20.2, and 
20.3 show how to find the part number on the top side of the device package.

Figure 20.1. Device Package—TSSOP 20

Figure 20.2. Device Package—QFN 20
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21.  C2 Interface

C8051F52x/F52xA/F53x/F53xA devices include an on-chip Silicon Laboratories 2-Wire (C2) debug inter-
face to allow Flash programming and in-system debugging with the production part installed in the end 
application. The C2 interface uses a clock signal (C2CK) and a bi-directional C2 data signal (C2D) to trans-
fer information between the device and a host system. See the C2 Interface Specification for details on the 
C2 protocol.

21.1.  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 21.1. C2ADD: C2 Address

C2 Register Definition 21.2. DEVICEID: C2 Device ID

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.

Reset Value

00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Address Description
0x00 Selects the Device ID register for Data Read instructions (DEVICEID)
0x01 Selects the Revision ID register for Data Read instructions (REVID)
0x02 Selects the C2 Flash Programming Control register for Data Read/Write instructions 

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

(FPDAT)

This read-only register returns the 8-bit device ID: 0x11 (C8051F52x/F52xA/F53x/F53xA).

Reset Value

00010001
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0


