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18.2.  Timer 2
Timer 2 is a 16-bit timer formed by two 8-bit SFRs: TMR2L (low byte) and TMR2H (high byte). Timer 2 may 
operate in 16-bit auto-reload mode or (split) 8-bit auto-reload mode. The T2SPLIT bit (TMR2CN.3) defines 
the Timer 2 operation mode. Timer 2 can also be used in Capture Mode to measure the RTC0 clock fre-
quency or the External Oscillator clock frequency.

Timer 2 may be clocked by the system clock, the system clock divided by 12, or the external oscillator 
source divided by 8. The external oscillator source divided by 8 is synchronized with the system clock. 

18.2.1. 16-bit Timer with Auto-Reload

When T2SPLIT (TMR2CN.3) is zero, Timer 2 operates as a 16-bit timer with auto-reload. Timer 2 can be 
clocked by SYSCLK, SYSCLK divided by 12, or the external oscillator clock source divided by 8. As the 
16-bit timer register increments and overflows from 0xFFFF to 0x0000, the 16-bit value in the Timer 2 
reload registers (TMR2RLH and TMR2RLL) is loaded into the Timer 2 register as shown in Figure 18.4, 
and the Timer 2 High Byte Overflow Flag (TMR2CN.7) is set. If Timer 2 interrupts are enabled (if IE.5 is 
set), an interrupt will be generated on each Timer 2 overflow. Additionally, if Timer 2 interrupts are enabled 
and the TF2LEN bit is set (TMR2CN.5), an interrupt will be generated each time the lower 8 bits (TMR2L) 
overflow from 0xFF to 0x00.

Figure 18.4. Timer 2 16-Bit Mode Block Diagram
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18.2.2. 8-bit Timers with Auto-Reload

When T2SPLIT is set, Timer 2 operates as two 8-bit timers (TMR2H and TMR2L). Both 8-bit timers oper-
ate in auto-reload mode as shown in Figure 18.5. TMR2RLL holds the reload value for TMR2L; TMR2RLH 
holds the reload value for TMR2H. The TR2 bit in TMR2CN handles the run control for TMR2H. TMR2L is 
always running when configured for 8-bit Mode.

Each 8-bit timer may be configured to use SYSCLK, SYSCLK divided by 12, or the external oscillator clock 
source divided by 8. The Timer 2 Clock Select bits (T2MH and T2ML in CKCON) select either SYSCLK or 
the clock defined by the Timer 2 External Clock Select bit (T2XCLK in TMR2CN), as follows:

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 18.5. Timer 2 8-Bit Mode Block Diagram
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18.2.3. External 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) and 
T2XCLK bits. When a capture event is generated, the contents of Timer 2 (TMR2H:TMR2L) are loaded 
into the Timer 2 reload registers (TMR2RLH:TMR2RLL) and the TF2H flag is set. A capture event is gener-
ated by the falling edge of the clock source being measured, which is the external oscillator/8. By recording 
the difference between two successive timer capture values, the external oscillator frequency can be 
determined with respect to the Timer 2 clock. The Timer 2 clock should be much faster than the capture 
clock to achieve an accurate reading. Timer 2 should be in 16-bit auto-reload mode when using Capture 
Mode.

For example, if T2ML = 1b and TF2CEN = 1b, Timer 2 will clock every SYSCLK and capture every external 
clock divided by 8. If the SYSCLK is 24.5 MHz and the difference between two successive captures is 
5984, then the external clock frequency is:

This mode allows software to determine the external oscillator frequency when an RC network or capacitor 
is used to generate the clock source.

Figure 18.6. Timer 2 Capture Mode Block Diagram
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SFR Definition 18.8. TMR2CN: Timer 2 Control

Bit7: TF2H: Timer 2 High Byte Overflow Flag.
Set by hardware when the Timer 2 high byte overflows from 0xFF to 0x00. In 16 bit mode, 
this will occur when Timer 2 overflows from 0xFFFF to 0x0000. When the Timer 2 interrupt is 
enabled, setting this bit causes the CPU to vector to the Timer 2 interrupt service routine. 
TF2H is not automatically cleared by hardware and must be cleared by software. 

Bit6: TF2L: Timer 2 Low Byte Overflow Flag.
Set by hardware when the Timer 2 low byte overflows from 0xFF to 0x00. When this bit is 
set, an interrupt will be generated if TF2LEN is set and Timer 2 interrupts are enabled. TF2L 
will set when the low byte overflows regardless of the Timer 2 mode. This bit is not automat-
ically cleared by hardware.

Bit5: TF2LEN: Timer 2 Low Byte Interrupt Enable.
This bit enables/disables Timer 2 Low Byte interrupts. If TF2LEN is set and Timer 2 inter-
rupts are enabled, an interrupt will be generated when the low byte of Timer 2 overflows. 
This bit should be cleared when operating Timer 2 in 16-bit mode.
0: Timer 2 Low Byte interrupts disabled.
1: Timer 2 Low Byte interrupts enabled.

Bit4: TF2CEN. Timer 2 Capture Enable.
0: Timer 2 capture mode disabled.
1: Timer 2 capture mode enabled.

Bit3: T2SPLIT: Timer 2 Split Mode Enable.
When this bit is set, Timer 2 operates as two 8-bit timers with auto-reload.
0: Timer 2 operates in 16-bit auto-reload mode.
1: Timer 2 operates as two 8-bit auto-reload timers.

Bit2: TR2: Timer 2 Run Control. 
This bit enables/disables Timer 2. In 8-bit mode, this bit enables/disables TMR2H only; 
TMR2L is always enabled in this mode.
0: Timer 2 disabled.
1: Timer 2 enabled.

Bit1: Unused. Read = 0b. Write = don't care.
Bit0: T2XCLK: Timer 2 External Clock Select.

This bit selects the external clock source for Timer 2. If Timer 2 is in 8-bit mode, this bit 
selects the external oscillator clock source for both timer bytes. However, the Timer 2 Clock 
Select bits (T2MH and T2ML in register CKCON) may still be used to select between the 
external clock and the system clock for either timer.
0: Timer 2 external clock selection is the system clock divided by 12.
1: Timer 2 external clock selection is the external clock divided by 8.

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

TF2H TF2L TF2LEN TF2CEN T2SPLIT TR2 — T2XCLK 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Bit 

Addressable

SFR Address: 0xC8
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SFR Definition 18.9. TMR2RLL: Timer 2 Reload Register Low Byte

SFR Definition 18.10. TMR2RLH: Timer 2 Reload Register High Byte

SFR Definition 18.11. TMR2L: Timer 2 Low Byte

SFR Definition 18.12. TMR2H Timer 2 High Byte

Bits7–0: TMR2RLL: Timer 2 Reload Register Low Byte. 
TMR2RLL holds the low byte of the reload value for Timer 2. 

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: 0xCA

Bits7–0: TMR2RLH: Timer 2 Reload Register High Byte. 
The TMR2RLH holds the high byte of the reload value for Timer 2.

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: 0xCB

Bits7–0: TMR2L: Timer 2 Low Byte.
In 16-bit mode, the TMR2L register contains the low byte of the 16-bit Timer 2. In 8-bit mode, 
TMR2L contains the 8-bit low byte timer value.

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: 0xCC

Bits7–0: TMR2H: Timer 2 High Byte.
In 16-bit mode, the TMR2H register contains the high byte of the 16-bit Timer 2. In 8-bit 
mode, TMR2H contains the 8-bit high byte timer value.

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: 0xCD
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19.  Programmable Counter Array (PCA0)

The Programmable Counter Array (PCA0) provides enhanced timer functionality while requiring less CPU 
intervention than the standard 8051 counter/timers. The PCA consists of a dedicated 16-bit counter/timer 
and three 16-bit capture/compare modules. Each capture/compare module has its own associated I/O line 
(CEXn) which is routed through the Crossbar to Port I/O when enabled (See Section “13.1. Priority Cross-
bar Decoder” on page 122 for details on configuring the Crossbar). The counter/timer is driven by a pro-
grammable timebase that can select between six sources: system clock, system clock divided by four, 
system clock divided by twelve, the external oscillator clock source divided by 8, Timer 0 overflow, or an 
external clock signal on the ECI input pin. Each capture/compare module may be configured to operate 
independently in one of three modes: Edge-Triggered Capture, Software Timer, High-Speed Output, Fre-
quency Output, 8-Bit PWM, or 16-Bit PWM (each mode is described in Section “19.2. Capture/Compare 
Modules” on page 197). The PCA is configured and controlled through the system controller's Special 
Function Registers. The PCA block diagram is shown in Figure 19.1.

Important Note: The PCA Module 2 may be used as a watchdog timer (WDT), and is enabled in this mode 
following a system reset. Access to certain PCA registers is restricted while WDT mode is enabled. 
See Section “19.3. Watchdog Timer Mode” on page 203 for details.

Figure 19.1. PCA Block Diagram
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19.1.  PCA Counter/Timer
The 16-bit PCA counter/timer consists of two 8-bit SFRs: PCA0L and PCA0H. PCA0H is the high byte 
(MSB) of the 16-bit counter/timer and PCA0L is the low byte (LSB).   Reading PCA0L automatically latches 
the value of PCA0H into a “snapshot” register; the following PCA0H read accesses this “snapshot” register. 
Reading the PCA0L Register first guarantees an accurate reading of the entire 16-bit PCA0 counter.
Reading PCA0H or PCA0L does not disturb the counter operation. The CPS2-CPS0 bits in the PCA0MD 
register select the timebase for the counter/timer as shown in Table 19.1.

When the counter/timer overflows from 0xFFFF to 0x0000, the Counter Overflow Flag (CF) in PCA0MD is 
set to logic 1 and an interrupt request is generated if CF interrupts are enabled. Setting the ECF bit in 
PCA0MD to logic 1 enables the CF flag to generate an interrupt request. The CF bit is not automatically 
cleared by hardware when the CPU vectors to the interrupt service routine, and must be cleared by soft-
ware (Note: PCA0 interrupts must be globally enabled before CF interrupts are recognized. PCA0 inter-
rupts are globally enabled by setting the EA bit (IE.7) and the EPCA0 bit in EIE1 to logic 1). Clearing the 
CIDL bit in the PCA0MD register allows the PCA to continue normal operation while the CPU is in Idle 
mode.

Figure 19.2. PCA Counter/Timer Block Diagram

Table 19.1. PCA Timebase Input Options

CPS2 CPS1 CPS0 Timebase

0 0 0 System clock divided by 12

0 0 1 System clock divided by 4

0 1 0 Timer 0 overflow

0 1 1 High-to-low transitions on ECI (max rate = system clock divided by 4)

1 0 0 System clock

1 0 1 External oscillator source divided by 8*

Note: External clock divided by 8 is synchronized with the system clock.

PCA0MD
C
I
D
L

W
D
T
E

E
C
F

C
P
S
1

C
P
S
0

W
D
L
C
K

C
P
S
2

IDLE

0

1
PCA0H PCA0L

Snapshot 
Register

To SFR Bus

Overflow
To PCA Interrupt System

CF

PCA0L 
read

To PCA Modules

SYSCLK/12

SYSCLK/4

Timer 0 Overflow

ECI

000

001

010

011

100

101

SYSCLK

External Clock/8

PCA0CN
C
F

C
R

C
C
F
0

C
C
F
2

C
C
F
1



C8051F52x/F52xA/F53x/F53xA

Rev. 1.4 197

19.2.  Capture/Compare Modules
Each module can be configured to operate independently in one of six operation modes: Edge-triggered 
Capture, Software Timer, High Speed Output, Frequency Output, 8-Bit Pulse Width Modulator, or 16-Bit 
Pulse Width Modulator. Each module has Special Function Registers (SFRs) associated with it in the CIP-
51 system controller. These registers are used to exchange data with a module and configure the module's 
mode of operation. 

Table 19.2 summarizes the bit settings in the PCA0CPMn registers used to select the PCA capture/com-
pare module’s operating modes. Setting the ECCFn bit in a PCA0CPMn register enables the module's 
CCFn interrupt. Note that PCA0 interrupts must be globally enabled before individual CCFn interrupts are 
recognized. PCA0 interrupts are globally enabled by setting the EA bit and the EPCA0 bit to logic 1. See 
Figure 19.3 for details on the PCA interrupt configuration.

Figure 19.3. PCA Interrupt Block Diagram
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19.2.1. Edge-triggered Capture Mode

In this mode, a valid transition on the CEXn pin causes the PCA to capture the value of the PCA 
counter/timer and load it into the corresponding module's 16-bit capture/compare register (PCA0CPLn and 
PCA0CPHn). The CAPPn and CAPNn bits in the PCA0CPMn register are used to select the type of transi-
tion that triggers the capture: low-to-high transition (positive edge), high-to-low transition (negative edge), 
or either transition (positive or negative edge). When a capture occurs, the Capture/Compare Flag (CCFn) 
in PCA0CN is set to logic 1 and an interrupt request is generated if CCF interrupts are enabled. The CCFn 
bit is not automatically cleared by hardware when the CPU vectors to the interrupt service routine, and 
must be cleared by software. If both CAPPn and CAPNn bits are set to logic 1, then the state of the Port 
pin associated with CEXn can be read directly to determine whether a rising-edge or falling-edge caused 
the capture.

Figure 19.4. PCA Capture Mode Diagram
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19.2.2. Software Timer (Compare) Mode

In Software Timer mode, the PCA counter/timer value is compared to the module's 16-bit capture/compare 
register (PCA0CPHn and PCA0CPLn). When a match occurs, the Capture/Compare Flag (CCFn) in 
PCA0CN is set to logic 1 and an interrupt request is generated if CCF interrupts are enabled. The CCFn bit 
is not automatically cleared by hardware when the CPU vectors to the interrupt service routine, and must 
be cleared by software. Setting the ECOMn and MATn bits in the PCA0CPMn register enables Software 
Timer mode.

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCA0 Cap-
ture/Compare 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.

Figure 19.5. PCA Software Timer Mode Diagram

Match16-bit Comparator

PCA0H

PCA0CPHn

Enable

PCA0LPCA 
Timebase

PCA0CPLn

0 0 0 0

PCA 
Interrupt

0

1

x

ENB

ENB

0

1

Write to 
PCA0CPLn

Write to 
PCA0CPHn

Reset

PCA0CPMn
P
W
M
1
6
n

E
C
O
M
n

E
C
C
F
n

T
O
G
n

P
W
M
n

C
A
P
P
n

C
A
P
N
n

M
A
T
n

x

PCA0CN
C
F

C
R

C
C
F
0

C
C
F
2

C
C
F
1



C8051F52x/F52xA/F53x/F53xA

200 Rev. 1.4

19.2.3. High Speed Output Mode

In High Speed Output mode, a module’s associated CEXn pin is toggled each time a match occurs 
between the PCA Counter and the module's 16-bit capture/compare register (PCA0CPHn and 
PCA0CPLn) Setting the TOGn, MATn, and ECOMn bits in the PCA0CPMn register enables the High-
Speed Output mode. 

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCA0 Cap-
ture/Compare 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.

Figure 19.6. PCA High-Speed Output Mode Diagram
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19.2.4. Frequency Output Mode

Frequency Output Mode produces a programmable-frequency square wave on the module’s associated 
CEXn pin. The capture/compare module high byte holds the number of PCA clocks to count before the out-
put is toggled. The frequency of the square wave is then defined by Equation 19.1.

Equation 19.1. Square Wave Frequency Output

Where FPCA is the frequency of the clock selected by the CPS2-0 bits in the PCA mode register, PCA0MD. 
The lower byte of the capture/compare module is compared to the PCA counter low byte; on a match, 
CEXn is toggled and the offset held in the high byte is added to the matched value in PCA0CPLn. Fre-
quency Output Mode is enabled by setting the ECOMn, TOGn, and PWMn bits in the PCA0CPMn register.

Figure 19.7. PCA Frequency Output Mode
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19.2.5. 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 PCA0CPHn capture/compare register. 
When the value in the low byte of the PCA counter/timer (PCA0L) is equal to the value in PCA0CPLn, the 
output on the CEXn pin will be set. When the count value in PCA0L overflows, the CEXn output will be 
reset (see Figure 19.8). Also, when the counter/timer low byte (PCA0L) overflows from 0xFF to 0x00, 
PCA0CPLn is reloaded automatically with the value stored in the module’s capture/compare high byte 
(PCA0CPHn) without software intervention. Setting the ECOMn and PWMn bits in the PCA0CPMn register 
enables 8-Bit Pulse Width Modulator mode. The duty cycle for 8-Bit PWM Mode is given by Equation 19.2. 

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCA0 Cap-
ture/Compare 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 19.2. 8-Bit PWM Duty Cycle
Using Equation 19.2, the largest duty cycle is 100% (PCA0CPHn = 0), and the smallest duty cycle is 
0.39% (PCA0CPHn = 0xFF). A 0% duty cycle may be generated by clearing the ECOMn bit to 0.

Figure 19.8. PCA 8-Bit PWM Mode Diagram
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19.2.6. 16-Bit Pulse Width Modulator Mode

A PCA module may also be operated in 16-Bit PWM mode. In this mode, the 16-bit capture/compare mod-
ule defines the number of PCA clocks for the low time of the PWM signal. When the PCA counter matches 
the module contents, the output on CEXn is asserted high; when the counter overflows, CEXn is asserted 
low. To output a varying duty cycle, new value writes should be synchronized with PCA CCFn match inter-
rupts. 16-Bit PWM Mode is enabled by setting the ECOMn, PWMn, and PWM16n bits in the PCA0CPMn 
register. For a varying duty cycle, match interrupts should be enabled (ECCFn = 1 AND MATn = 1) to help 
synchronize the capture/compare register writes. The duty cycle for 16-Bit PWM Mode is given by 
Equation 19.3. 

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCA0 Cap-
ture/Compare 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 19.3. 16-Bit PWM Duty Cycle

Using Equation 19.3, the largest duty cycle is 100% (PCA0CPn = 0), and the smallest duty cycle is 
0.0015% (PCA0CPn = 0xFFFF). A 0% duty cycle may be generated by clearing the ECOMn bit to 0.

Figure 19.9. PCA 16-Bit PWM Mode
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A programmable watchdog timer (WDT) function is available through the PCA Module 2. The WDT is used 
to generate a reset if the time between writes to the WDT update register (PCA0CPH2) exceed a specified 
limit. The WDT can be configured and enabled/disabled as needed by software.

With the WDTE bit set in the PCA0MD register, Module 2 operates as a watchdog timer (WDT). The 
Module 2 high byte is compared to the PCA counter high byte; the Module 2 low byte holds the offset to be 
used when WDT updates are performed. The Watchdog Timer is enabled on reset. Writes to some 
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19.3.1. Watchdog Timer Operation

While the WDT is enabled:

 PCA counter is forced on.

 Writes to PCA0L and PCA0H are not allowed.

 PCA clock source bits (CPS2-CPS0) are frozen.

 PCA Idle control bit (CIDL) is frozen.

 Module 2 is forced into software timer mode.

 Writes to the Module 2 mode register (PCA0CPM2) are disabled.

While the WDT is enabled, writes to the CR bit will not change the PCA counter state; the counter will run 
until the WDT is disabled. The PCA counter run control (CR) will read zero if the WDT is enabled but user 
software has not enabled the PCA counter. If a match occurs between PCA0CPH2 and PCA0H while the 
WDT is enabled, a reset will be generated. To prevent a WDT reset, the WDT may be updated with a write 
of any value to PCA0CPH2. Upon a PCA0CPH2 write, PCA0H plus the offset held in PCA0CPL2 is loaded 
into PCA0CPH2 (See Figure 19.10).

Figure 19.10. PCA Module 2 with Watchdog Timer Enabled

Note that the 8-bit offset held in PCA0CPH2 is compared to the upper byte of the 16-bit PCA counter. This 
offset value is the number of PCA0L overflows before a reset. Up to 256 PCA clocks may pass before the 
first PCA0L overflow occurs, depending on the value of the PCA0L when the update is performed. The 
total offset is then given (in PCA clocks) by Equation 19.4, where PCA0L is the value of the PCA0L register 
at the time of the update.

Equation 19.4. Watchdog Timer Offset in PCA Clocks

The WDT reset is generated when PCA0L overflows while there is a match between PCA0CPH2 and 
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19.3.2. Watchdog Timer Usage

To configure the WDT, perform the following tasks:

 Disable the WDT by writing a 0 to the WDTE bit.

 Select the desired PCA clock source (with the CPS2-CPS0 bits).

 Load PCA0CPL2 with the desired WDT update offset value.

 Configure the PCA Idle mode (set CIDL if the WDT should be suspended while the CPU is in Idle 
mode).

 Enable the WDT by setting the WDTE bit to 1.

The PCA clock source and Idle mode select cannot be changed while the WDT is enabled. The watchdog 
timer is enabled by setting the WDTE or WDLCK bits in the PCA0MD register. When WDLCK is set, the 
WDT cannot be disabled until the next system reset. If WDLCK is not set, the WDT is disabled by clearing 
the WDTE bit. 

The WDT is enabled following any reset. The PCA0 counter clock defaults to the system clock divided by 
12, PCA0L defaults to 0x00, and PCA0CPL2 defaults to 0x00. Using Equation 19.4, this results in a WDT 
timeout interval of 3072 system clock cycles. Table 19.3 lists some example timeout intervals for typical 
system clocks.

Table 19.3. Watchdog Timer Timeout Intervals1

System Clock (Hz) PCA0CPL2 Timeout Interval (ms)

24,500,000 255 32.1
24,500,000 128 16.2
24,500,000 32 4.1
18,432,000 255 42.7
18,432,000 128 21.5
18,432,000 32 5.5
11,059,200 255 71.1
11,059,200 128 35.8
11,059,200 32 9.2
3,062,500 255 257
3,062,500 128 129.5
3,062,500 32 33.1
191,4062 255 4109
191,4062 128 2070
191,4062 32 530
32,000 255 24576
32,000 128 12384
32,000 32 3168

Notes:
1. Assumes SYSCLK / 12 as the PCA clock source, and a PCA0L 

value of 0x00 at the update time.
2. Internal oscillator reset frequency.
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19.4.  Register Descriptions for PCA
Following are detailed descriptions of the special function registers related to the operation of the PCA.

SFR Definition 19.1. PCA0CN: PCA Control

Bit7: CF: PCA Counter/Timer Overflow Flag.
Set by hardware when the PCA Counter/Timer overflows from 0xFFFF 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: Reserved. 
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.

Bit0: CCF0: PCA Module 0 Capture/Compare Flag. 
This bit is set by hardware when a match or capture occurs. When the CCF0 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.

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

CF CR Reserved Reserved Reserved CCF2 CCF1 CCF0 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Bit 

Addressable

SFR Address: 0xD8
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SFR Definition 19.2. PCA0MD: PCA Mode

Bit7: CIDL: PCA Counter/Timer Idle Control.
 Specifies PCA behavior when CPU is in Idle Mode.

0: PCA continues to function normally while the system controller is in Idle Mode.
1: PCA operation is suspended while the system controller is in Idle Mode.

Bit6: WDTE: Watchdog Timer Enable
If this bit is set, PCA Module 2 is used as the watchdog timer.
0: Watchdog Timer disabled.
1: PCA Module 2 enabled as Watchdog Timer.

Bit5: WDLCK: Watchdog Timer Lock
This bit locks/unlocks the Watchdog Timer Enable. When WDLCK is set, the Watchdog 
Timer may not be disabled until the next system reset.
0: Watchdog Timer Enable unlocked.
1: Watchdog Timer Enable locked.

Bit4: UNUSED. Read = 0b, Write = don't care.
Bits3–1: CPS2–CPS0: PCA Counter/Timer Pulse Select. 

These bits select the timebase source for the PCA counter.

Bit0: ECF: PCA Counter/Timer Overflow Interrupt Enable. 
This bit sets the masking of the PCA Counter/Timer Overflow (CF) interrupt. 
0: Disable the CF interrupt.
1: Enable a PCA Counter/Timer Overflow interrupt request when CF (PCA0CN.7) is set.

Note: When the WDTE bit is set to 1, the PCA0MD register cannot be modified. To change the 
contents of the PCA0MD register, the Watchdog Timer must first be disabled.

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

CIDL WDTE WDLCK - CPS2 CPS1 CPS0 ECF 01000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

SFR Address: 0xD9

CPS2 CPS1 CPS0 Timebase

0 0 0 System clock divided by 12

0 0 1 System clock divided by 4

0 1 0 Timer 0 overflow

0 1 1 High-to-low transitions on ECI (max rate = system clock 
divided by 4)

1 0 0 System clock

1 0 1 External clock divided by 8*

1 1 0 Reserved

1 1 1 Reserved

Note: External clock divided by 8 is synchronized with the system clock.
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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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SFR Definition 19.4. PCA0L: PCA Counter/Timer Low Byte

SFR Definition 19.5. PCA0H: PCA Counter/Timer High Byte 

SFR Definition 19.6. PCA0CPLn: PCA Capture Module Low Byte 

SFR Definition 19.7. PCA0CPHn: PCA Capture Module High Byte

Bits7–0: PCA0L: PCA Counter/Timer Low Byte. 
The PCA0L register holds the low byte (LSB) of the 16-bit PCA Counter/Timer.

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: 0xF9

Bits7–0: PCA0H: PCA Counter/Timer High Byte. 
The PCA0H register holds the high byte (MSB) of the 16-bit PCA Counter/Timer.

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:

SFR Address: 0xFA

Bits7–0: PCA0CPLn: PCA Capture Module Low Byte.
 The PCA0CPLn register holds the low byte (LSB) of the 16-bit capture module n. 

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: PCA0CPL0: 0xFB, PCA0CPL1: 0xE9, PCA0CPL2: 0xEB

Bits7–0: PCA0CPHn: PCA Capture Module High Byte.
 The PCA0CPHn register holds the high byte (MSB) of the 16-bit capture module n. 

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: PCA0CPH0: 0xFC, PCA0CPH1: 0xE9, PCA0CPH2: 0xEC
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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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Figure 20.3. Device Package—DFN 10

20.2.  Reset Pin Behavior
The reset behavior differs between the silicon revisions of C8051F52x/52xA/F53x/F53xA devices. The dif-
ferences affect the state of the RST pin during a VDD Monitor reset. 

On Revision A devices, a VDD Monitor reset does not affect the state of the RST pin. On Revision B and 
Revision C devices, a VDD Monitor reset will pull the RST pin low for the duration of the brownout condi-
tion.

20.3.  Reset Time Delay
The reset time delay differs between the silicon revisions of C8051F52x/52xA/F53x/F53xA devices. 

On Revision A devices, the reset time delay will be as long as 80 ms following a power-on reset, meaning 
it can take up to 80 ms to begin code execution. Subsequent resets will not cause the long delay. On Revi-
sion B and Revision C devices, the startup time is around 350 µs, specified as TPORDELAY in Table 2.8, 
“Reset Electrical Characteristics,” on page 32.

20.4.  VDD Monitors and VDD Ramp Time

The number of VDD monitors and definition of “VDD ramp time” differs between the silicon revisions of 
C8051F52x/52xA/F53x/F53xA devices.

On Revision A and Revision B devices, the only VDD monitor present is the standard VDD monitor (VDD-
MON0). On these devices, the VDD ramp time is defined as how fast VDD ramps from 0 V to VRST. Here, 
VRST is the VRST-LOW threshold of VDDMON0 specifed in Table 2.8, “Reset Electrical Characteristics,” on 
page 32. The maximum VDD ramp time for these devices is 1 ms; slower ramp times may cause the device 
to be released from reset before VDD reaches the VRST-LOW level.

Revision C devices include two VDD monitors: a standard VDD monitor (VDDMON0) and a level-sensitive 
VDD monitor (VDDMON1). See Section 11.2 on page 108 for more details. On these devices, the VDD

ramp time is defined as how fast VDD ramps from 0 V to VRST1. VRST1 is specified in Table 2.8, “Reset 
Electrical Characteristics,” on page 32 as the threshold of the new level-sensitive VDD monitor (VDD-
MON1). This new VDD monitor will hold the device in reset until VDD reaches the VRST1 level irrespective of 
the length of the VDD ramp time.

Note: Please refer to Section “11.2.1. VDD Monitor Thresholds and Minimum VDD” on page 108 for 
recommendations related to minimum VDD. 

First character of 
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silicon revision
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20.5.  VDD Monitor (VDDMON0) High Threshold Setting

The calibration behavior of the internal voltage regulator (REG0) and its impact on VDD monitor (VDD-
MON0) high threshold setting differs between the silicon revisions of C8051F52x/52xA/F53x/F53xA 
devices.

The following note applies to Revision A and Revision B devices: The output of the internal voltage reg-
ulator (REG0) is calibrated by the MCU immediately after any reset event. The output of the un-calibrated 
internal regulator could be below the high threshold setting (VRST-HIGH) of the VDD Monitor (VDDMON0). If 
this is the case and the VDD Monitor is set to the high threshold setting and if the MCU receives a non-
power on reset, the MCU will remain in reset until a power-on reset (POR) occurs (i.e. VDD Monitor will 
keep the device in reset). A POR will force the VDD Monitor to the low threshold setting which is guaran-
teed to be below the un-calibrated output of the internal regulator. The device will then exit reset and 
resume normal operation. It is for this reason Silicon Labs strongly recommends that the VDD Monitor is 
always left in the low threshold setting (i.e., default value upon POR).

When programming the Flash in-system, the VDD Monitor (VDDMON0) must be set to the high threshold 
setting. For the highest system reliability, the time the VDD Monitor is set to the high threshold setting 
should be minimized (e.g., setting the VDD Monitor to the high threshold setting just before the Flash write 
operation and then changing it back to the low threshold setting immediately after the Flash write opera-
tion). 

The following note applies to Revision C devices: The output of the internal voltage regulator (REG0) is 
calibrated by the MCU immediately after a power-on reset (POR). This calibrated output setting will stay 
calibrated through any type of reset other than POR. Because of this change in behavior of REG0, the “low 
threshold” recommendation noted above for Revision A and Revision B devices does not apply to Revision 
C devices; the VDD Monitor (VDDMON0) can be set to the high threshold as needed depending on the 
application.

20.6.  Reset Low Time
The maximum reset low time differs between the silicon revisions of C8051F52x/52xA/F53x/F53xA 
devices.

Reset low time is the duration for which the RST pin is driven low by an external circuit while power is 
applied to the device. On Revision A and Revision B devices with assembly build date code earlier than 
1124 (year 2011, work week 24), the reset low time should be a maximum of 1 second. For longer reset 
low times, a percentage of devices within a narrow range of temperatures (a 5 to 10 C window) may 
“lock up” and fail to execute code. The condition is cleared only by cycling power. 

Revision B devices with assembly date code 1124 or later and Revision C devices do not have any restric-
tions on reset low time.

20.7.  Internal Oscillator Suspend Mode
The required bias setting for the internal oscillator before entering suspend mode differs between the sili-
con revisions of C8051F52x/52xA/F53x/F53xA devices.

On Revision A and Revision B devices, firmware must set the ZTCEN bit in REF0CN (SFR Definition 5.1) 
before entering suspend mode. If ZTCEN is not set to 1, there is a low probability of the device remaining 
in suspend even when a wake-up condition is triggered. On Revision C devices, this bit need not be set to 
1 before entering suspend mode.
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20.8.  UART Pins 
The location of the pins used by the serial UART interface differs between the silicon revisions of 
C8051F52x/52xA/F53x/F53xA devices.

On Revision A devices, the TX and RX pins used by the UART interface are mapped to the P0.3 (TX) and 
P0.4 (RX) pins. Beginning with Revision B devices, the TX and RX pins used by the UART interface are 
mapped to the P0.4 (TX) and P0.5 (RX) pins.

Important Note: On Revision B and newer devices, the UART pins must be skipped if the UART is 
enabled in order for peripherals to appear on port pins beyond the UART on the crossbar. For example, 
with the SPI and UART enabled on the crossbar with the SPI on P1.0-P1.3, the UART pins must be 
skipped using P0SKIP for the SPI pins to appear correctly.

20.9.  LIN
The LIN peripheral behavior differs between the silicon revisions of C8051F52x/52xA/F53x/F53xA devices. 
The differences are:

20.9.1. Stop Bit Check

On Revision A devices, the stop bits of the fields in the LIN frame are not checked and no error is gener-
ated if the stop bits could not be sent or received correctly. On Revision B and Revision C devices, the stop 
bits are checked, and an error will be generated if the stop bit was not sent or received correctly.

20.9.2. Synch Break and Synch Field Length Check

On Revision A devices, the check of sync field length versus sync break length is incorrect. On Revision B 
and Revision C devices, the sync break length must be larger than 10 bit times (of the measured bit time) 
to enable the synchronization.
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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
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C2 Register Definition 21.3. REVID: C2 Revision ID

C2 Register Definition 21.4. FPCTL: C2 Flash Programming Control

C2 Register Definition 21.5. FPDAT: C2 Flash Programming Data

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

Reset Value

Varies
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Bits7–0 FPCTL: Flash Programming Control Register.
This register is used to enable Flash programming via the C2 interface. To enable C2 Flash 
programming, the following codes must be written in order: 0x02, 0x01. Note that once C2 
Flash programming is enabled, a system reset must be issued to resume normal operation.

Reset Value

00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Bits7–0: FPDAT: C2 Flash Programming Data Register.
This register is used to pass Flash commands, addresses, and data during C2 Flash 
accesses. Valid commands are listed below.

Reset Value

00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Code Command

0x06 Flash Block Read
0x07 Flash Block Write
0x08 Flash Page Erase
0x03 Device Erase
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21.2.  C2 Pin Sharing
The C2 protocol allows the C2 pins to be shared with user functions so that in-system debugging and 
Flash programming functions may be performed. This is possible because C2 communication is typically 
performed when the device is in the halt state, where all on-chip peripherals and user software are stalled. 
In this halted state, the C2 interface can safely ‘borrow’ the C2CK (/RST) and C2D (P0.1 or P0.6) pins. In 
most applications, external resistors are required to isolate C2 interface traffic from the user application. A 
typical isolation configuration is shown in Figure 21.1.

Figure 21.1. Typical C2 Pin Sharing

The configuration in Figure 21.1 assumes the following:

1. The user input (b) cannot change state while the target device is halted.

2. The /RST pin on the target device is used as an input only.

Additional resistors may be necessary depending on the specific application.

C2D

C2CK/Reset  (a)

Input (b)

Output (c)

C2 Interface Master

C8051Fxxx
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DOCUMENT CHANGE LIST

Revision 0.3 to 0.4
 Updated all specification tables.

 Added 'F52xA and 'F53xA information.

 Updated the Selectable Gain section in the ADC section.

 Updated the External Crystal Example in the Oscillators section.

 Updated the LIN section.

Revision 0.4 to 0.5

 Updated all specification tables.

 Updated Figures 1.1, 1.2, 1.3, and 1.4.

 Updated Section 4 pinout diagrams and tables.

Revision 0.5 to 1.0

 Updated all specification tables and moved them to one section.

 Added Figure 3.1 and Figure 3.2.

 Updated Section 4 pinout diagrams and tables.

 Updated Figure 5.6.

 Added Figure 15.3.

 Updated equations in Section 17.

 Updated Figure 21.3.

Revision 1.0 to 1.1

 Updated Table 2.3, “ADC0 Electrical Characteristics,” on page 28 with new Burst Mode Oscillator 
specification, new Power Supply Current maximum, and made corrections to Temperature Sensor 
Offset and Offset Error conditions.

 Updated Table 2.9, “Flash Electrical Characteristics,” on page 33 with new Flash Write and Erase 
timing.

 Made correction in Equivalent Gain table in Section “4.4. Selectable Gain” on page 60.

 Updated Section “11.2. Power-Fail Reset / VDD Monitors (VDDMON0 and VDDMON1)” on page 108 
regarding higher VDD monitor threshold.

Revision 1.1 to 1.2

 Updated “Ordering Information” on page 14 and Table 1.1, “Product Selection Guide (Recommended 
for New Designs),” on page 14 to include -A (Automotive) devices and automotive qualification 
information.

 Updated Table 2.3, “ADC0 Electrical Characteristics,” on page 28 to include Temperature Sensor 
tracking time requirement and update INL maximum specification.

 Updated Figure 3.2. ’DFN-10 Package Diagram’ on page 38 with new Pin-1 detail drawing.

 Updated Table 8.1, “CIP-51 Instruction Set Summary,” on page 83 with correct CJNE and CPL timing.

 Updated “Power-Fail Reset / VDD Monitors (VDDMON0 and VDDMON1)” on page 108 to clarify the 
recommendations for the VDD monitor.

Note: All items from the C8051F52xA-F53xA Errata dated August 26, 2009 are incorporated into this data sheet.
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Revision 1.2 to 1.3

 Updated “System Overview” on page 13 with a voltage range specification for the internal oscillator.

 Updated Table 2.11 on page 34 with new conditions for the internal oscillator accuracy. The internal 
oscillator accuracy is dependent on the operating voltage range.

 Updated Section 2 to remove the internal oscillator curve across temperature diagram.

 Updated Figure “4.5 12-Bit ADC Burst Mode Example with Repeat Count Set to 4” on page 58 with new 
timing diagram when using CNVSTR pin.

 Updated SFR Definition 5.1 (REF0CN) with oscillator suspend requirement for ZTCEN.

 Updated SFR Definition 6.1 (REG0CN) with a new definition for Bit 6. The bit 6 reset value is 1b and 
must be written to 1b.

 Updated Section “8.3.3. Suspend Mode” on page 90 with note regarding ZTCEN.

 Updated Section “17. LIN (C8051F520/0A/3/3A/6/6A and C8051F530/0A/3/3A/6/6A)” on page 164 with 
a voltage range specification for the internal oscillator.

Revision 1.3 to 1.4

 Added ‘AEC-Q100’ qualification information on page 1.

 Changed page headers throughout the document from ‘C8051F52x/F52xA/F53x/F53xA’ to 
‘C8051F52x/53x’.

 Updated supply voltage to "2.0 to 5.25 V" on page 1 and in Section 1 on page 13.

 Corrected reference to development kit (C8051F530DK) in Section “1.2.4. On-Chip Debug Circuitry” on 
page 18.

 Updated minimum Supply Input Voltage (VREGIN) for C8051F52x-C/F53x-C devices in Table 2.2 on 
page 26 and Table 2.6 on page 30.

 Updated digital supply current (IDD and Idle IDD) typical values for condition ‘Clock = 25 MHz’ in 
Table 2.2 on page 26.

 Updated IDD Frequency Sensitivity and Idle IDD Frequency Sensitivity values in Table 2.2 on page 26; 
removed Figure 2.1 and Figure 2.2 that used to provide the same frequency sensitivity slopes. Also 
removed IDD Supply Sensitivity and Idle IDD Supply Sensitivity typical values.

 Added Digital Supply Current (Stop or Suspend Mode) values at multiple temperatures Table 2.2 on 
page 26.

 Added a note in Table 2.3, “ADC0 Electrical Characteristics,” on page 28 with reference to Section 
“4.4. Selectable Gain” on page 60; also added note to indicate that additional tracking time may be 
necessary if VDD is less than the minimum specified VDD.

 Split off temperature sensor specifications from Table 2.3 into a separate table Table 2.4; Updated 
temperature sensor gain and added supply current values.

 Added temperature condition for Bias Current specification in Table 2.6 on page 30.

 Updated Comparator Input Offset Voltage values in Table 2.7 on page 31.

 Updated VDD Monitor (VDDMON0) Low Threshold (VRST-LOW) minimum value for C8051F52xA/F52x-
C/F53xA/F53x-C devices in Table 2.8 on page 32.

 Updated VDD Monitor (VDDMON0) supply current values in Table 2.8 on page 32.

 Added specifications for the new level-sensitive VDD monitor (VDDMON1) to Table 2.8, “Reset 
Electrical Characteristics,” on page 32 and also added notes to clarify the applicable VRST theshold 
level.

 Added note in Table 2.9, “Flash Electrical Characteristics,” on page 33 to describe the minimum flash 
programming temperature for –I (Industrial Grade) devices; Also added the same note and references 
to it in Section “12.1. Programming The Flash Memory” on page 113, Section “12.3. Non-volatile Data 
Storage” on page 117, and in SFR Definition 12.1 (PSCTL).
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 Replaced minimum VDD value for Flash write/erase operations in Table 2.9 on page 33 with references 
to the VRST-HIGH theshold specified in Table 2.8 on page 32.

 Removed Output Low Voltage values for condition ‘VREGIN = 1.8 V’ from Table 2.10, “Port I/O DC 
Electrical Characteristics,” on page 33.

 Corrected minor typo (“IFCN = 111b”) in Table 2.11, “Internal Oscillator Electrical Characteristics,” on 
page 34.

 Removed the typical value and added the maximum value for the 'Wake-up Time From Suspend' 
specification with the 'ZTCEN = 0' condition in Table 2.11, “Internal Oscillator Electrical Characteristics,” 
on page 34.

 Added Internal Oscillator Supply current values at specific temperatures for conditions ‘ZTCEN = 1’ and 
‘ZTCEN = 0’ in Table 2.11, “Internal Oscillator Electrical Characteristics,” on page 34. Also updated the 
table name to clarify that the specifications apply to the internal oscillator.

 Updated Section “1.1. Ordering Information” on page 14 and Table 1.1 with new C8051F52x-C/F53x-C 
part numbers.

 Updated Table 1.2, “Product Selection Guide (Not Recommended for New Designs),” on page 15 to 
include C8051F52xA/F53xA part numbers.

 Updated Figure 1.1, Figure 1.2, Figure 1.3, and Figure 1.4 titles to clarify applicable silicon revisions.

 Added figure references to pinout diagrams (Figure 3.1, Figure 3.4, and Figure 3.7) and updated labels 
to clarify applicable part numbers.

 Updated Table 3.1, Table 3.4, and Table 3.7 to indicate pinouts applicable to C8051F52x-C/F53x-C 
devices.

 Added note in Section “6. Voltage Regulator (REG0)” on page 74 to indicate the need for bypass 
capacitors for voltage regulator stability.

 Updated Figure 11.1 on Page 106 and text in Section “11.1. Power-On Reset” on page 107 and Section 
“11.2. Power-Fail Reset / VDD Monitors (VDDMON0 and VDDMON1)” on page 108 to describe the 
new level-sensitive VDD monitor (VDDMON1).

 Updated SFR Definition 11.1.  “VDDMON: VDD Monitor Control” on page 109 to include the VDM1EN 
bit (bit 4) that controls the new level-sensitive VDD monitor (VDDMON1).

 Added notes in Section 11.1 on page 107, Section 11.2 on page 108, and Section 11.3 on page 110 
with references to relevant parts of Section “20. Device Specific Behavior” on page 210.

 Moved some notes related to VDD Monitor (VDDMON0) High Threshold setting (VRST-HIGH) from 
Section 11.2 on page 108 to Section 20.5 on page 212 in Section “20. Device Specific Behavior”.

 Added Section “11.2.1. VDD Monitor Thresholds and Minimum VDD” on page 108 to describe the 
recommendations for minimum VDD as it relates to the VDD monitor thresholds.

 Clarified text in Section “11.7. Flash Error Reset” on page 110.

 Clarified text in items 2, 3 and 4 in Section “12.2.1. VDD Maintenance and the VDD monitor” on page 115 
to reference appropriate specification tables and specify “VDDMON0”.
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