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1.1. Ordering Information
The following features are common to all devices in this family:

25 MHz system clock and 25 MIPS throughput (peak)
256 bytes of internal RAM

Enhanced SPI peripheral

Enhanced UART peripheral

Three Timers

Three Programmable Counter Array channels
Internal 24.5 MHz oscillator

Internal Voltage Regulator

12-hit, 200 ksps ADC

Internal Voltage Reference and Temperature Sensor
One Analog Comparator

Table 1.1 shows the features that differentiate the devices in this family.
Table 1.1. Product Selection Guide (Recommended for New Designs)

o o

O o]

£ o S )

> ~ > X

z = Z =

p - p >

< o < o

o S o e

> 2|8 2 2 2|8 g

= = = © = = = ]

() 5 | = X [) 5 | = X

° TSls |2 |3 ° S| 5 zZ |3

(@) Lo [0 (@) [T _| o
C8051F520-C-IM 8| 6 | v | DFN-10 ||[C8051F534-C-IM| 4 | 16 — | QFN-20
C8051F521-C-IM 8| 6 | — | DFN-10 ||C8051F536-C-IM| 2 | 16 v QFN-20
C8051F523-C-IM | 4| 6 | v | DFN-10 ||C8051F537-C-IM| 2 | 16 — | QFN-20
C8051F524-C-IM |4 | 6 | — | DFN-10 ||CB051F530-C-IT| 8| 16 v |TSSOP-20
C8051F526-C-IM 2| 6 | v | DFN-10 |[C8051F531-C-IT| 8| 16 — |TSSOP-20
C8051F527-C-IM 2| 6 | — | DFN-10 ||{C8051F533-C-IT| 4 | 16 v |TSSOP-20
C8051F530-C-IM 8 |16 | v | QFN-20 |[C8051F534-C-IT| 4 | 16 — |TSSOP-20
C8051F531-C-IM 8 |16 | — | QFN-20 [|C8051F536-C-IT| 2 | 16 v |TSSOP-20
C8051F533-C-IM | 4 | 16 | v | QFN-20 |[C8051F537-C-IT| 2 | 16 — |TSSOP-20

All devices in Table 1.1 are also available in an automotive version. For the automotive version, the -1 in the
ordering part number is replaced with -A. For example, the automotive version of the C8051F520-C-IM is
the C8051F520-C-AM.

The -AM and -AT devices receive full automotive quality production status, including AEC-Q100 qualifica-
tion (fault coverage report available upon request), registration with International Material Data System
(IMDS) and Part Production Approval Process (PPAP) documentation. PPAP documentation is available at
www.silabs.com with a registered NDA and approved user account. The -AM and -AT devices enable high
volume automotive OEM applications with their enhanced testing and processing. Please contact Silicon
Labs sales for more information regarding -AM and -AT devices for your automotive project.
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Figure 4.5. 12-Bit ADC Burst Mode Example with Repeat Count Set to 4
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SFR Definition 4.4. ADCOMX: ADCO Channel Select

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| - \ - \ - \ ADOMX 00011111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0xBB

Bits7-5: UNUSED. Read = 000b; Write = don't care.
Bits4-0: ADOMX4-0: AMUXO Positive Input Selection

ADOMX4-0 ADCO Input Channel
00000 PO0.0

00001 PO.1

00010 P0.2

00011 P0.3

00100 P0.4

00101 P0.5

00110 PO0.6*

00111 PO.7*

01000 P1.0*

01001 P1.1*

01010 P1.2*

01011 P1.3*

01100 P1.4*

01101 P1.5*

01110 P1.6*

01111 P1.7*

11000 Temp Sensor
11001 Vpp

11010 - 11111 GND

Note: Only applies to C8051F53x/C8051F53xA parts.
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4.5. Programmable Window Detector

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

Less-Than and ADCO Greater-Than registers.

SFR Definition 4.10. ADCOGTH: ADCO Greater-Than Data High Byte

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| | | | | | | | | 11111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0xC4
Bits7-0: High byte of ADCO Greater-Than Data Word.
SFR Definition 4.11. ADCOGTL: ADCO Greater-Than Data Low Byte
R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| | | | | | | | | 1111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0xC3

Bits7-0: Low byte of ADCO Greater-Than Data Word.

69 Rev. 1.4

SILICON LABS



C8051F52x/F52xA/F53x/F53xA

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 | Priority Pending Flag T | Enable Priority
Vector | Order e % Flag Control
@
0| >
8 o
= °©
3|2
s |3
m |O
Reset 0x0000 Top None N/A|N/A| Always Always
Enabled Highest
External Interrupt O(INTO) | 0x0003 0 IEO (TCON.1) Y | Y | EXO (IE.O) | PXO (IP.0)
Timer 0 Overflow 0x000B 1 TFO (TCON.5) Y | Y | ETO(IE.1) | PTO (IP.1)
External Interrupt 1(INTO) | 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 (SCONO0.0) Y | N | ESO(IE.4) | PSO (IP.4)
TIO (SCONO0.1)
Timer 2 Overflow 0x002B 5 TF2H (TMR2CN.7) | Y | N | ET2 (IE.5) | PT2 (IP.5)
TF2L (TMR2CN.6)
SPIO 0x0033 6 SPIF (SPIOCN.7) Y | N ESPIO PSPIO
WCOL (SPIOCN.6) (IE.6) (IP.6)
MODF (SPIOCN.5)
RXOVRN (SPIOCN.4)
ADCO Window Compara- | 0x003B 7 ADOWINT Y | N | EWADCO | PWADCO
tor (ADCOCN.3) (EIE1L.0) | (EIP1.0)
ADCO End of Conversion | 0x0043 8 ADOINT (ADCOCN.5) | Y | N EADCO PADCO
(EIE1.1) | (EIP1.1)
Programmable Counter 0x004B 9 CF (PCAOCN.7) Y | N EPCAOQ PPCAO
Array CCFn (PCAOCN.n) (EIE1.2) (EIP1.2)
Comparator Falling Edge | 0x0053 10 CPOFIF (CPTOCN.4) | N | N ECPF PCPF
(EIE1.3) (EIP1.3)
Comparator Rising Edge | 0x005B 11 CPORIF (CPTOCN.5) | N | N ECPR PCPR
(EIE1.4) (EIP1.4)
LIN Interrupt 0x0063 12 LININT (LINST.3) N | N* ELIN PLIN
(EIE1.5) (EIP1.5)
Voltage Regulator Dropout| 0x006B 13 N/A N/A|{N/A| EREGO PREGO
(EIE1.6) | (EIP1.6)
Port Match 0x0073 14 N/A N/A|{N/A| EMAT PMAT
(EIE1.7) (EIP1.7)

Note: Software must set the RSTINT bit (LINCTRL.3) to clear the LININT flag.

99

Rev. 1.4

SILICON LABS



C8051F52x/F52xA/F53x/F53XA

10.5. External Interrupts

The INTO and INTO external interrupt sources are configurable as active high or low, edge or level sensi-
tive. The INOPL (INTO Polarity) and IN1PL (INTO Polarity) bits in the ITO1CF register select active high or
active low; the ITO and IT1 bits in TCON (Section “18.1. Timer 0 and Timer 1” on page 182) select level or
edge sensitive. The table below lists the possible configurations.

ITO | INOPL INTO Interrupt IT1 | INIPL INT1 Interrupt
1 0 Active low, edge sensitive 1 0 Active low, edge sensitive
1 1 Active high, edge sensitive 1 1 Active high, edge sensitive
0 0 Active low, level sensitive 0 0 Active low, level sensitive
0 1 Active high, level sensitive 0 1 Active high, level sensitive

INTO and INTO are  are assigned to Port pins as defined in the ITO1CF register (see SFR Definition 10.5). Note
that INTO and INTO Port pin assignments are independent of any Crossbar assignments. INTO and INTO
will monitor their assigned Port pins without disturbing the peripheral that was assigned the Port pin via the
Crossbar. To assign a Port pin only to INTO and/or INTO, configure the Crossbar to skip the selected pin(s).
This is accomplished by setting the associated bit in register XBRO (see Section “13.1. Priority Crossbar
Decoder” on page 122 for complete details on configuring the Crossbar).

In the typical configuration, the external interrupt pins should be skipped in the crossbar and configured as
open-drain with the pin latch set to 1. See Section “13. Port Input/Output” on page 120 for more informa-
tion.

IEQ (TCON.1) and IE1 (TCON.3) serve as the interrupt-pending flags for the INTO and INTO external inter-
rupts, respectively. If an INTO or INTO external interrupt is configured as edge-sensitive, the corresponding
interrupt-pending flag is automatically cleared by the hardware when the CPU vectors to the ISR. When
configured as level sensitive, the interrupt-pending flag remains logic 1 while the input is active as defined
by the corresponding polarity bit (INOPL or IN1PL); the flag remains logic 0 while the input is inactive. The
external interrupt source must hold the input active until the interrupt request is recognized. It must then
deactivate the interrupt request before execution of the ISR completes or another interrupt request will be
generated.
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PIN 1/O 0 1 2 3 4 5

TXO0 C8051F52xA/F52x-C
RX0 devices

TX0
RXO
SCK
MISO
MOSI
NSS*
LIN-TX
LIN_RX
CPO
CPOA
ISYSCLK
CEX0
CEX1
CEX2
ECI

TO

T1

C8051F52x devices

000 00 O
POSKIP[0:5]

- Port pin potentially assignable to peripheral

Special Function Signals are not assigned by the crossbar.
When these signals are enabled, the Crossbar must be manually configured

to skip their corresponding port pins.

Note: 4-Wire SPI Only.

Figure 13.5. Crossbar Priority Decoder with No Pins Skipped (DFN 10)
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SFR Definition 13.2. XBR1: Port I/O Crossbar Register 1

RIW R/W R/W RIW RIW R/W RIW RIW Reset Value
IWEAKPUD| XBARE | T1E | TOE | ECIE |Reserved| PCAOME 00000000
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0

SFR Address:  OxXE2

Bit7: WEAKPUD: Port I/0O Weak Pullup Disable.
0: Weak Pullups enabled (except for Ports whose 1/O are configured as analog input).
1: Weak Pullups disabled.
Bit6: XBARE: Crossbar Enable.
0: Crossbar disabled.
1: Crossbar enabled.
Bit5: T1E: T1 Enable
0: T1 unavailable at Port pin.
1: T1 routed to Port pin.
Bit4: TOE: TO Enable
0: TO unavailable at Port pin.
1: TO routed to Port pin.
Bit3: ECIE: PCAOQ External Counter Input Enable
0: ECI unavailable at Port pin.
1: ECI routed to Port pin.
Bit2: Reserved. Must Write Ob.
Bits1-0: PCAOME: PCA Module I/O Enable Bits.
00: All PCA I/0O unavailable at Port pins.
01: CEXO routed to Port pin.
10: CEXO0, CEX1 routed to Port pins.
11: CEXO0, CEX1, CEX2 routed to Port pins.

13.3. General Purpose Port I/O

Port pins that remain unassigned by the Crossbar and are not used by analog peripherals can be used for
general purpose 1/0. Ports PO-P1 are accessed through corresponding special function registers (SFRs)
that are both byte addressable and bit addressable. When writing to a Port, the value written to the SFR is
latched to maintain the output data value at each pin. When reading, the logic levels of the Port's input pins
are returned regardless of the XBRn settings (i.e., even when the pin is assigned to another signal by the
Crossbar, the Port register can always read its corresponding Port I/O pin). The exception to this is the
execution of the read-modify-write instructions that target a Port Latch register as the destination. The
read-modify-write instructions when operating on a Port SFR are the following: ANL, ORL, XRL, JBC, CPL,
INC, DEC, DINZ and MOV, CLR or SETB, when the destination is an individual bit in a Port SFR. For
these instructions, the value of the latch register (not the pin) is read, modified, and written back to the
SFR.
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In addition to performing general purpose I/O, PO 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
(PO & POMASK) does not equal (POMATCH & POMASK) or if (P1& P1MASK) does not equal
(PLMATCH & P1MASK). This allows Software to be notified if a certain change or pattern occurs on PO 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. PO: PortO

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

| P07 | P06 | PO5 | PO4 P0.3 P0.2 P0.1 P0.0 | 11111111
. . . . . . . . Bit

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Addressable

SFR Address:  0x80

Bits7-0: PO0.[7:0]
Write - Output appears on I/O pins per Crossbar Registers.
0: Logic Low Output.
1: Logic High Output (high impedance if corresponding POMDOUT.n bit = 0).
Read - Always reads 0 if selected as analog input in register POMDIN. Directly reads Port
pin when configured as digital input.
0: PO.n pin is logic low.
1: PO.n pin is logic high.

SFR Definition 13.4. POMDIN: PortO Input Mode

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
\ \ \ \ \ \ \ 11111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address:  OxF1

Bits7-0: Analog Input Configuration Bits for PO.7—P0.0 (respectively).
Port pins configured as analog inputs have their weak pullup, digital driver, and digital
receiver disabled.
0: Corresponding P0O.n pin is configured as an analog input.
1: Corresponding PO0.n pin is not configured as an analog input.
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17.7. LIN Registers
The following Special Function Registers (SFRs) are available:

17.7.1. LIN Direct Access SFR Registers Definition

SFR Definition 17.1. LINADDR: Indirect Address Register

RIW RIW R/W RIW R/W R/W RIW RIW Reset Value
| \ \ | \ \ | 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address:  0x92

Bit7-0: LINADDR7-0: LIN Indirect Address Register Bits.
This register hold an 8-bit address used to indirectly access the LINO core registers.
Table 17.4 lists the LINO core registers and their indirect addresses. Reads and writes to
LINDATA will target the register indicated by the LINADDR bits.

SFR Definition 17.2. LINDATA: LIN Data Register

R/W R/IW R/W R/W R/W R/W R/W R/W Reset Value
| \ \ | \ \ 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address:  0x93

Bit7-0: LINDATA7-0: LIN Indirect Data Register Bits.
When this register is read, it will read the contents of the LINO core register pointed to by

LINADDR.
When this register is written, it will write the value to the LINO core register pointed to by LIN-

ADDR.
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SFR Definition 17.12. LINOCTRL: LINO Control Register

W W W R/W R/W R/W R/W R/W Reset Value
| STOP | SLEEP | TXRX | DTACK | RSTINT |RSTERR [WUPREQ| STREQ | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Address: 0x08 (indirect)

Bit7: STOP: Stop Communication Processing Bit (slave mode only).
This bit is to be set by the application to block the processing of the LIN Communications
until the next SYNCH BREAK signal. It is used when the application is handling a data
request interrupt and cannot use the frame content with the received identifier (always reads
0).

Bit6: SLEEP: Sleep Mode Warning.
This bit is to be set by the application to warn the peripheral that a Sleep Mode Frame was
received and that the Bus is in sleep mode or if a Bus Idle timeout interrupt is requested.
The application must reset it when a Wake-Up interrupt is requested.

Bit5: TXRX: Transmit/Receive Selection Bit.
This bit determines if the current frame is a transmit frame or a receive frame.
0: Current frame is a receive operation.
1: Current frame is a transmit operation.

Bit4: DTACK: Data acknowledge bit (slave mode only).
Set to 1 after handling a data request interrupt to acknowledge the transfer. The bit will auto-
matically be cleared to 0 by the LIN controller.

Bit3: RSTINT: Interrupt Reset bit.
This bit always reads as 0.
0: No effect.
1: Reset the LININT bit (LINOST.3).

Bit2: RSTERR: Error Reset Bit.
This bit always reads as 0.
0: No effect.
1: Reset the error bits in LINOST and LINOERR.

Bitl: WUPREQ: Wake-Up Request Bit.
Set to 1 to terminate sleep mode by sending a wakeup signal. The bit will automatically be
cleared to 0 by the LIN controller.

BitO: STREQ: Start Request Bit (master mode only).
1. Start a LIN transmission. This should be set only after loading the identifier, data length
and data buffer if necessary.
The bit is reset to 0 upon transmission completion or error detection.
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clocked by the system clock. When TOM is cleared, Timer 0 is clocked by the source selected by the Clock
Scale bits in CKCON (see SFR Definition 18.3).

Setting the TRO bit (TCON.4) enables the timer when either GATEO (TMOD.3) is logic 0 or the input signal
INTO is active as defined by bit INOPL in register ITOLCF (see SFR Definition 10.5. ITO1CF: INTO/INT1
Configuration). Setting GATEO to 1 allows the timer to be controlled by the external input signal INTO (see
Section “10.4. Interrupt Register Descriptions” on page 100), facilitating pulse width measurements.

TRO GATEO INTO | Counter/Timer
0 X X Disabled
1 0 X Enabled
1 1 0 Disabled
1 1 1 Enabled
X =Don't Care

Setting TRO does not force the timer to reset. The timer registers should be loaded with the desired initial
value before the timer is enabled.

TL1 and TH1 form the 13-bit register for Timer 1 in the same manner as described above for TLO and THO.
Timer 1 is configured and controlled using the relevant TCON and TMOD bits just as with Timer 0. The
input signal INTO is used with Timer 1; the INTO polarity is defined by bit IN1PL in register ITO1CF (see
SFR Definition 10.5. ITOL1CF: INTO/INT1 Configuration).

CKCON TMOD ITO1CF
T[T[T[T[T]T[8[8]| [G[C[T[TIG]C[T[T e e
alalzlz2l1|olc|c| [A[F|1|1|Af ({00 [ IR IR IR
e 1|1]|1]1|0|o|o|o
anTﬂTMM'?g E|1|1|o|E|0|1]0 Pls|s|s|P|s|s|s
1 a LLfejLjefeiL|e
—— V] 2]1]a] |2]1]o
Pre-scaled Clock 1] ¢ Jv
SYSCLK — 1
TF1
TO TR1
TLO THO »| TFO |— Interrupt
; ; TRO
(5 bits) (8 bits) =[ET] +
8 IT1
IED
F 1o

/INTO

Figure 18.1. TO Mode 0 Block Diagram
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SFR Definition 18.3. CKCON: Clock Control

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| — | — | TavH | T2ML | TIM | TOM SCA1 | SCAO |00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address:  OX8E
Bit7-6: RESERVED. Read = 0b; Must write Ob.
Bit5: T2MH: Timer 2 High Byte Clock Select.
This bit selects the clock supplied to the Timer 2 high byte if Timer 2 is configured in split 8-
bit timer mode. T2MH is ignored if Timer 2 is in any other mode.
0: Timer 2 high byte uses the clock defined by the T2XCLK bit in TMR2CN.
1: Timer 2 high byte uses the system clock.
Bit4: T2ML: Timer 2 Low Byte Clock Select.
This bit selects the clock supplied to Timer 2. If Timer 2 is configured in split 8-bit timer
mode, this bit selects the clock supplied to the lower 8-bit timer.
0: Timer 2 low byte uses the clock defined by the T2XCLK bit in TMR2CN.
1: Timer 2 low byte uses the system clock.
Bit3: T1M: Timer 1 Clock Select.
This select the clock source supplied to Timer 1. T1M is ignored when C/T1 is set to logic 1.
0: Timer 1 uses the clock defined by the prescale bits, SCA1-SCAO.
1: Timer 1 uses the system clock.
Bit2: TOM: Timer O Clock Select.
This bit selects the clock source supplied to Timer 0. TOM is ignored when C/TO0 is set to
logic 1.
0: Counter/Timer 0 uses the clock defined by the prescale bits, SCA1-SCAQO.
1: Counter/Timer 0 uses the system clock.
Bits1-0: SCA1-SCAO: Timer 0/1 Prescale Bits.
These bits control the division of the clock supplied to Timer 0 and Timer 1 if configured to
use prescaled clock inputs.
SCAl1 | SCAO Prescaled Clock
0 0 System clock divided by 12
0 1 System clock divided by 4
1 0 System clock divided by 48
1 1 External clock divided by 8
Note: External clock divided by 8 is synchronized with
the system clock.
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19.3.1. Watchdog Timer Operation
While the WDT is enabled:

PCA counter is forced on.

Writes to PCAOL and PCAOH 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 (PCAOCPM?2) 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 PCAOCPH2 and PCAOH 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 PCAOCPH2. Upon a PCAOCPH2 write, PCAOH plus the offset held in PCAOCPL2 is loaded
into PCAOCPH2 (See Figure 19.10).

PCAOMD
C|w|w| [C|C|CI|E
ool 1slelele % PCAOCPH2
DIT|L[ |S[S|S|F
L(E|C| |2[1]0
K

i: > 8-bit Match Rese
Enable | Comparator

i

—N o <: PCAOL Overflow
PCAOCPL2 X 8-bit Adder PCAOH

1 Adder
Enable

Write to
PCAOCPH2

Figure 19.10. PCA Module 2 with Watchdog Timer Enabled

Note that the 8-bit offset held in PCAOCPH2 is compared to the upper byte of the 16-bit PCA counter. This
offset value is the number of PCAOL overflows before a reset. Up to 256 PCA clocks may pass before the
first PCAOL overflow occurs, depending on the value of the PCAOL when the update is performed. The
total offset is then given (in PCA clocks) by Equation 19.4, where PCAOL is the value of the PCAOL register
at the time of the update.

Offset = (256 x PCAOCPL2) + (256 — PCAOL )

Equation 19.4. Watchdog Timer Offset in PCA Clocks

The WDT reset is generated when PCAOL overflows while there is a match between PCAOCPH2 and
PCAOQOH. Software may force a WDT reset by writing a 1 to the CCF2 flag (PCAOCN.2) while the WDT is
enabled.
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SFR Definition 19.2. PCAOMD: PCA Mode

RIW RIW R/W R R/W R/W RIW R/W Reset Value
| cbL | WDTE |wWDLCK | - | CPS2 | CPS1 | CPSO ECF  |01000000
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0

SFR Address: 0xD9

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.

CPS2 | CPS1 | CPSO Timebase
0 0 0 System clock divided by 12
0 0 1 System clock divided by 4
0 1 0 Timer O 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.

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 (PCAOCN.7) is set.

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

Rev. 1.4 207

SILICON LABS



C8051F52x/F52xA/F53x/F53XA

SFR Definition 19.4. PCAOL: PCA Counter/Timer Low Byte

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ | \ \ | \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: 0xF9

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

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

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ | \ \ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:

SFR Address: OxFA

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

SFR Definition 19.6. PCAOCPLn: PCA Capture Module Low Byte

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ | \ \ | \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: PCAOCPLO: OxFB, PCAOCPL1: OXE9, PCAOCPL2: OXEB

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

SFR Definition 19.7. PCAOCPHnN: PCA Capture Module High Byte

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ \ \ \ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: PCAOCPHO: 0xFC, PCAOCPH1: 0xE9, PCAOCPH2: OXEC

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

Rev. 1.4 209

SILICON LABS



C8051F52x/F52xA/F53x/F53XA

21. C2 Interface

CB051F52x/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

Reset Value

| \ \ | \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

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

Address | Description

0x00 Selects the Device ID register for Data Read instructions (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)

C2 Register Definition 21.2. DEVICEID: C2 Device ID

Reset Value
| | | | | | | | | 00010001
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
This read-only register returns the 8-bit device ID: 0x11 (C8051F52x/F52xA/F53x/F53xA).
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C2 Register Definition 21.3. REVID: C2 Revision ID

Reset Value
| | | | | | | Varies
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
This read-only register returns the 8-bit revision ID.
For example, 0x00 = Revision A.
C2 Register Definition 21.4. FPCTL: C2 Flash Programming Control
Reset Value
| | | | | | | | | 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl 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.

C2 Register Definition 21.5. FPDAT: C2 Flash Programming Data

Reset Value

| | | | | | | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl 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.

Code |[Command

0x06 |Flash Block Read
0x07 |Flash Block Write
0x08 |Flash Page Erase
0x03 | Device Erase
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DOCUMENT CHANGE LIST

Revision 0.3t0 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

m Updated all specification tables.
m Updated Figures 1.1, 1.2, 1.3, and 1.4.
m Updated Section 4 pinout diagrams and tables.

Revision 0.5to0 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 1.0to 1.1

m Updated Table 2.3, “ADCO 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.

m 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 (VDDMONO and VDDMON1)” on page 108
regarding higher Vpp monitor threshold.

Revision 1.1to 1.2

m 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.

m Updated Table 2.3, “ADCO 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 CINE and CPL timing.

Updated “Power-Fail Reset / VDD Monitors (VDDMONO 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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