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C8051F52x/F52xA/F53x/F53xA

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)
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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 1.3. C8051F53x Block Diagram (Silicon Revision A)
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Figure 1.4. C8051F52x Block Diagram (Silicon Revision A)
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C8051F52x/F52xA/F53x/F53XA

2. Electrical Characteristics

2.1. Absolute Maximum Ratings

Table 2.1. Absolute Maximum Ratings

Parameter Conditions| Min | Typ Max Units

Ambient temperature under Bias -55 — 135 °C
Storage Temperature —65 — 150 °C
Voltage on Vregy With Respect to GND -03 | — 55 \Y
Voltage on Vpp with Respect to GND -03 | — 2.8 \Y,
Voltage on XTAL1 with Respect to GND -03 | — |Vgggnt03| V
Voltage on XTAL2 with Respect to GND -03 | — |Vgegnt03| V
Voltage on any Port I/0O Pin or RST with Respect to -03 | — |Vgegnt03| V
GND

Maximum Output Current Sunk by any Port Pin — — 100 mA
Maximum Output Current Sourced by any Port Pin — — 100 mA
Maximum Total Current through Vrggn: @nd GND — — 500 mA

Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the devices at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

Rev. 1.4 25
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C8051F52x/F52xA/F53x/F53xA

Table 3.1. Pin Definitions for the C8051F52x and C8051F52xA (DFN 10)

Name Pin Numbers | Type |Description
‘F52xA |'F52x
‘F52x-C
RST/ 1 1 D I/0O |Device Reset. Open-drain output of internal POR or Vpp monitor.
An external source can initiate a system reset by driving this pin
low for at least the minimum RST low time to generate a system
reset, as defined in Table 2.8 on page 32. A 1 kQ pullup to
VRregN IS recommended. See Reset Sources Section for a com-
C2CK D 1/O plete description.
Clock signal for the C2 Debug Interface.
P0.0/ 2 2 D I/O or [Port 0.0. See Port I/O Section for a complete description.
Aln
VREE A Oor |External Vggg Input. See Vrge Section.
Din
GND 3 3 Ground.
Vpp 4 4 Core Supply Voltage.
VREGIN 5 5 On-Chip Voltage Regulator Input.
PO.5/RX*/ 6 — | DI/O or |Port 0.5. See Port I/0O Section for a complete description.
Aln
CNVSTR DlIn External Converter start input for the ADCO, see Section “4. 12-
Bit ADC (ADCO0)” on page 52 for a complete description.
PO0.5/ — 6 | DI/Oor |Port0.5. See Port I/O Section for a complete description.
Aln
CNVSTR DIn E_xternal Conver:[,er start input for the ADCO, see S_ec_t|on 4. 12-
Bit ADC (ADCO0)” on page 52 for a complete description.
P0.4/TX* 7 — | DI/O or |Port 0.4. See Port I/O Section for a complete description.
Aln
P0.4/RX* — 7 D I/O or [Port 0.4. See Port I/0O Section for a complete description.
Aln
P0.3 8 — | DI/O or |Port 0.3. See Port I/O Section for a complete description.
Aln
XTAL2 D 1/o |External Clock Output. For an external crystal or resonator, this
pin is the excitation driver. This pin is the external clock input for
CMOS, capacitor, or RC oscillator configurations. See Section
“14. Oscillators” on page 135.

Note: Please refer to Section “20. Device Specific Behavior” on page 210.
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Figure 3.5. TSSOP-20 Package Diagram

Table 3.5. TSSOP-20 Package Diagram Dimensions

Symbol Min Nom Max
A — — 1.20
Al 0.05 — 0.15
A2 0.80 1.00 1.05
b 0.19 — 0.30
(] 0.09 — 0.20
D 6.40 6.50 6.60
e 0.65 BSC.
E 6.40 BSC.
El 4.30 4.40 4.50
L 0.45 0.60 0.75
01 0° — 8°
aaa 0.10
bbb 0.10
ddd 0.20
Notes:
1. All dimensions shown are in millimeters (mm).
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. This drawing conforms to JEDEC outline MO-153, variation AC.
4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020
specification for Small Body Components.
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C8051F52x/F52xA/F53x/F53XA

4. 12-Bit ADC (ADCO)

The ADCO on the C8051F52x/F52xA/F53x/F53xA Family consists of an analog multiplexer (AMUXO0) with
16/6 total input selections, and a 200 ksps, 12-bit successive-approximation-register (SAR) ADC with inte-
grated track-and-hold, programmable window detector, programmable gain, and hardware accumulator.
The ADCO subsystem has a special Burst Mode which can automatically enable ADCO, capture and accu-
mulate samples, then place ADCO in a low power shutdown mode without CPU intervention. The AMUXO,
data conversion modes, and window detector are all configurable under software control via the Special
Function Registers shown in Figure 4.1. ADCO inputs are single-ended and may be configured to measure
P0.0-P1.7, the Temperature Sensor output, Vpp, or GND with respect to GND. The voltage reference for
the ADC is selected as described in Section “5. Voltage Reference” on page 72. ADCO is enabled when
the ADOEN bit in the ADCO Control register (ADCOCN) is set to logic 1, or when performing conversions in
Burst Mode. ADCO is in low power shutdown when ADOEN is logic 0 and no Burst Mode conversions are
taking place.
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Figure 4.1. ADCO Functional Block Diagram

4.1. Analog Multiplexer

AMUXO selects the input channel to the ADC. Any of the following may be selected as an input: P0.0—
P1.7, the on-chip temperature sensor, the core power supply (Vpp), or ground (GND). ADCO is single-
ended and all signals measured are with respect to GND. The ADCO input channels are selected using
the ADCOMX register as described in SFR Definition 4.4.

Important Note About ADCO Input Configuration: Port pins selected as ADCO inputs should be config-
ured as analog inputs, and should be skipped by the Digital Crossbar. To configure a Port pin for analog
input, set to 0 the corresponding bit in register PnMDIN (for n = 0,1). To force the Crossbar to skip a Port
pin, set to 1 the corresponding bit in register PnSKIP (for n = 0,1). See Section “13. Port Input/Output” on
page 120 for more Port I/O configuration details.
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C8051F52x/F52xA/F53x/F53xA

Table 9.2. Special Function Registers

SFRs are listed in alphabetical order. All undefined SFR locations are reserved

Register Address Description Page
ACC OXEO Accumulator 89
ADCOCF 0xBC ADCO Configuration 65
ADCOCN OXE8 ADCO Control 67
ADCOH OXBE ADCO 66
ADCOL 0xBD ADCO 66
ADCOGTH |0xC4 ADCO Greater-Than Data High Byte 69
ADCOGTL [0xC3 ADCO Greater-Than Data Low Byte 69
ADCOLTH  [0xC6 ADCO Less-Than Data High Byte 70
ADCOLTL  [0xC5 ADCO Less-Than Data Low Byte 70
ADCOMX  |0xBB ADCO Channel Select 64
ADCOTK OxBA ADCO Tracking Mode Select 68
B 0xFO B Register 89
CKCON OX8E Clock Control 188
CLKSEL 0xA9 Clock Select 143
CPTOCN 0x9B Comparator0O Control 78
CPTOMD 0x9D ComparatorO Mode Selection 80
CPTOMX Ox9F Comparator0 MUX Selection 79
DPH 0x83 Data Pointer High 87
DPL 0x82 Data Pointer Low 87
EIE1 OXE6 Extended Interrupt Enable 1 102
EIP1 OxF6 Extended Interrupt Priority 1 103
FLKEY 0xB7 Flash Lock and Key 119
IE OxA8 Interrupt Enable 100
IP 0xB8 Interrupt Priority 101
ITOICF OXE4 INTO/INT1 Configuration 105
LINADDR  |0x92 LIN indirect address pointer 172
LINCF 0x95 LIN master-slave and automatic baud rate selection 173
LINDATA  |0x93 LIN indirect data buffer 172
OScCICL 0xB3 Internal Oscillator Calibration 138
95 Rev. 1.4 )
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C8051F52x/F52xA/F53x/F53xA

Table 9.2. Special Function Registers (Continued)

SFRs are listed in alphabetical order. All undefined SFR locations are reserved

Register Address Description Page
REFOCN 0xD1 Voltage Reference Control 73
REGOCN 0xC9 Voltage Regulator Control 75
RSTSRC OxEF Reset Source Configuration/Status 112
SBUFO 0x99 UARTO Data Buffer 150
SCONO 0x98 UARTO Control 149
SP 0x81 Stack Pointer 87
SPIOCFG OxAl SPI Configuration 157
SPIOCKR O0xA2 SPI Clock Rate Control 159
SPIOCN OxF8 SPI Control 158
SPIODAT OxA3 SPI Data 160
TCON 0x88 Timer/Counter Control 186
THO 0x8C Timer/Counter 0 High 189
TH1 0x8D Timer/Counter 1 High 189
TLO O0x8A Timer/Counter 0 Low 189
TL1 0x8B Timer/Counter 1 Low 189
TMOD 0x89 Timer/Counter Mode 187
TMR2CN 0xC8 Timer/Counter 2 Control 193
TMR2H OxCD Timer/Counter 2 High 194
TMR2L 0xCC Timer/Counter 2 Low 194
TMR2RLH |OxCB Timer/Counter 2 Reload High 194
TMR2RLL  |OxCA Timer/Counter 2 Reload Low 194
VDDMON  |OxFF Vpp Monitor Control 109
XBRO OxE1 Port I/0 Crossbar Control O 127
XBR1 OxE2 Port I/O Crossbar Control 1 128
97 Rev. 1.4 )
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C8051F52x/F52xA/F53x/F53XA

10. Interrupt Handler

The C8051F52x/F52xA/F53x/F53xA family includes an extended interrupt system with two selectable pri-
ority levels. The allocation of interrupt sources between on-chip peripherals and external input pins varies
according to the specific version of the device. Each interrupt source has one or more associated interrupt-
pending flag(s) located in an SFR. When a peripheral or external source meets a valid interrupt condition,
the associated interrupt-pending flag is set to logic 1.

If interrupts are enabled for the source, an interrupt request is generated when the interrupt-pending flag is
set. As soon as execution of the current instruction is complete, the CPU generates an LCALL to a prede-
termined address to begin execution of an interrupt service routine (ISR). Each ISR must end with an RETI
instruction, which returns program execution to the next instruction that would have been executed if the
interrupt request had not occurred. If interrupts are not enabled, the interrupt-pending flag is ignored by the
hardware and program execution continues as normal. (The interrupt-pending flag is set to logic 1 regard-
less of the interrupt's enable/disable state.)

Each interrupt source can be individually enabled or disabled through the use of an associated interrupt
enable bit in the Interrupt Enable and Extended Interrupt Enable SFRs. However, interrupts must first be
globally enabled by setting the EA bit (IE.7) to logic 1 before the individual interrupt enables are recog-
nized. Setting the EA bit to logic O disables all interrupt sources regardless of the individual interrupt-
enable settings. Note that interrupts which occur when the EA bit is set to logic O will be held in a pending
state, and will not be serviced until the EA bit is set back to logic 1.

Some interrupt-pending flags are automatically cleared by the hardware when the CPU vectors to the ISR.
However, most are not cleared by the hardware and must be cleared by software before returning from the
ISR. If an interrupt-pending flag remains set after the CPU completes the return-from-interrupt (RETI)
instruction, a new interrupt request will be generated immediately and the CPU will re-enter the ISR after
the completion of the next instruction.

10.1. MCU Interrupt Sources and Vectors

The C8051F52x/F52xA/F53x/F53xA MCUs support 15 interrupt sources. Software can simulate an inter-
rupt by setting any interrupt-pending flag to logic 1. If interrupts are enabled for the flag, an interrupt
request will be generated and the CPU will vector to the ISR address associated with the interrupt-pending
flag. MCU interrupt sources, associated vector addresses, priority order, and control bits are summarized
in Table 10.1 on page 99. Refer to the data sheet section associated with a particular on-chip peripheral for
information regarding valid interrupt conditions for the peripheral and the behavior of its interrupt-pending
flag(s).

10.2. Interrupt Priorities

Each interrupt source can be individually programmed to one of two priority levels: low or high. A low prior-
ity interrupt service routine can be preempted by a high priority interrupt. A high priority interrupt cannot be
preempted. Each interrupt has an associated interrupt priority bit in an SFR (IP or EIP1) used to configure
its priority level. Low priority is the default. If two interrupts are recognized simultaneously, the interrupt with
the higher priority is serviced first. If both interrupts have the same priority level, a fixed priority order is
used to arbitrate, given in Table 10.1.

10.3. Interrupt Latency

Interrupt response time depends on the state of the CPU when the interrupt occurs. Pending interrupts are
sampled and priority decoded each system clock cycle. Therefore, the fastest possible response time is 5
system clock cycles: 1 clock cycle to detect the interrupt and 4 clock cycles to complete the LCALL to the
ISR. If an interrupt is pending when a RETI is executed, a single instruction is executed before an LCALL
is made to service the pending interrupt. Therefore, the maximum response time for an interrupt (when no
other interrupt is currently being serviced or the new interrupt is of greater priority) occurs when the CPU is
performing an RETI instruction followed by a DIV as the next instruction. In this case, the response time is
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C8051F52x/F52xA/F53x/F53xA

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

12.2.3. System Clock

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

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

Additional Flash recommendations and example code can be found in application note “AN201: Writing to
Flash from Firmware," available from the Silicon Laboratories website.

116 Rev. 1.4
SILICON LABS



C8051F52x/F52xA/F53x/F53xA

SFR Definition 13.1. XBRO: Port I/O Crossbar Register 0

R/W R/W R/W R/W R/W R/W R/W RIW Reset Value
| - | - | CPOAE | CPOE |SYSCKE| LINE | SPIOE | URTOE |00000000
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0

SFR Address:  OXE1

Bit7-6: RESERVED. Read = 00b; Must write 00b.
Bit5: CPOAE: ComparatorO Asynchronous Output Enable
0: Asynchronous CPO unavailable at Port pin.
1: Asynchronous CPO routed to Port pin.
Bit4: CPOE: ComparatorO Output Enable
0: CPO unavailable at Port pin.
1: CPO routed to Port pin.
Bit3: SYSCKE: /SYSCLK Output Enable
0: /SYSCLK unavailable at Port pin.
1: /SYSCLK output routed to Port pin.
Bit2: LINE. Lin Output Enable
Bitl: SPIOE: SPI I/O Enable
0: SPI I/O unavailable at Port pins.
1: SPI 1/O routed to Port pins. Note that the SPI can be assigned either 3 or 4 GPIO pins.
Bit0: URTOE: UART I/O Output Enable
0: UART I/O unavailable at Port pin.
1: UART TX0, RXO0 routed to Port pins (P0.3 and P0.4) or (P0.4 and P0.5).*

Note: Refer to Section “20. Device Specific Behavior” on page 210.
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C8051F52x/F52xA/F53x/F53XA

SFR Definition 13.9. P1: Portl

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| P17 | P16 | P15 | P14 P1.3 P1.2 P1.1 P10 | 11111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 AddreBsitsabIe

SFR Address:  0x90

Bits7-0: P1.[7:0]
Write - Output appears on I/O pins per Crossbar Registers.
0: Logic Low Output.
1: Logic High Output (high impedance if corresponding PLMDOUT.n bit = 0).
Read - Always reads 0 if selected as analog input in register PLMDIN. Directly reads Port
pin when configured as digital input.
0: P1.n pin is logic low.
1. P1.n pin is logic high.

SFR Definition 13.10. PIMDIN: Portl Input Mode

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
\ \ \ \ \ \ \ 11111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
SFR Address: ~ OxF2

Bits7-0: Analog Input Configuration Bits for P1.7—P1.0 (respectively).
Port pins configured as analog inputs have their weak pullup, digital driver, and digital
receiver disabled.
0: Corresponding P1.n pin is configured as an analog input.
1: Corresponding P1.n pin is not configured as an analog input.

Rev. 1.4 132

SILICON LABS
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SFR Definition 14.1. OSCICN: Internal Oscillator Control

RIW RIW RIW R R RIW RIW RIW Reset Value
[IOSCEN1|IOSCENO|SUSPEND| IFRDY | — | IFCN2 | IFCN1 | IFCNO 11000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
SFR Address:  0OxB2
Bits7-6: IOSCENJ1:0]: Internal Oscillator Enable Bits.
00: Oscillator Disabled.
01: Reserved.
10: Reserved.
11: Oscillator Enabled in Normal Mode and Disabled in Suspend Mode.
Bit5: SUSPEND: Internal Oscillator Suspend Enable Bit.
Setting this bit to logic 1 places the internal oscillator in SUSPEND mode. The internal oscil-
lator resumes operation when one of the SUSPEND mode awakening events occur.
Bit4: IFRDY: Internal Oscillator Frequency Ready Flag.
0: Internal Oscillator is not running at programmed frequency.
1: Internal Oscillator is running at programmed frequency.
Bit3: UNUSED. Read = 0b, Write = don't care.
Bits2—-0: IFCN2-0: Internal Oscillator Frequency Control Bits.

000: SYSCLK derived from Internal Oscillator divided by 128 (default).
001: SYSCLK derived from Internal Oscillator divided by 64.

010: SYSCLK derived from Internal Oscillator divided by 32.

011: SYSCLK derived from Internal Oscillator divided by 16.

100: SYSCLK derived from Internal Oscillator divided by 8.

101: SYSCLK derived from Internal Oscillator divided by 4.

110: SYSCLK derived from Internal Oscillator divided by 2.

111: SYSCLK derived from Internal Oscillator divided by 1.
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Figure 16.4. 4-Wire Single Master and Slave Mode Connection Diagram

16.3. SPIO Slave Mode Operation

When SPIO is enabled and not configured as a master, it will operate as a SPI slave. As a slave, bytes are
shifted in through the MOSI pin and out through the MISO pin by a master device controlling the SCK sig-
nal. A bit counter in the SPI0 logic counts SCK edges. When 8 bits have been shifted into the shift register,
the SPIF flag is set to logic 1, and the byte is copied into the receive buffer. Data is read from the receive
buffer by reading SPIODAT. A slave device cannot initiate transfers. Data to be transferred to the master
device is pre-loaded into the shift register by writing to SPIODAT. Writes to SPIODAT are double-buffered,
and are placed in the transmit buffer first. If the shift register is empty, the contents of the transmit buffer
will immediately be transferred into the shift register. When the shift register already contains data, the SPI
will load the shift register with the transmit buffer’s contents after the last SCK edge of the next (or current)
SPI transfer.
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The shift register contents are locked after the slave detects the first edge of SCK. Writes to SPIODAT that
occur after the first SCK edge will be held in the TX latch until the end of the current transfer.

When configured as a slave, SPIO can be configured for 4-wire or 3-wire operation. The default, 4-wire
slave mode, is active when NSSMD1 (SPIOCN.3) = 0 and NSSMDO (SPIOCN.2) = 1. In 4-wire mode, the
NSS signal is routed to a port pin and configured as a digital input. SPIO is enabled when NSS is logic 0,
and disabled when NSS is logic 1. The bit counter is reset on a falling edge of NSS. Note that the NSS sig-
nal must be driven low at least 2 system clocks before the first active edge of SCK for each byte transfer.
Figure 16.4 shows a connection diagram between two slave devices in 4-wire slave mode and a master
device.

3-wire slave mode is active when NSSMD1 (SPIOCN.3) = 0 and NSSMDO (SPIOCN.2) = 0. NSS is not
used in this mode, and is not mapped to an external port pin through the crossbar. Since there is not a way
of uniquely addressing the device in 3-wire slave mode, SP10 must be the only slave device present on the
bus. It is important to note that in 3-wire slave mode there is no external means of resetting the bit counter
that determines when a full byte has been received. The bit counter can only be reset by disabling and re-
enabling SPI0 with the SPIEN bit. Figure 16.3 shows a connection diagram between a slave device in 3-
wire slave mode and a master device.

16.4. SPIO Interrupt Sources

When SPIO interrupts are enabled, the following four flags will generate an interrupt when they are set to
logic 1:

Note that all of the following interrupt bits must be cleared by software.

1. The SPI Interrupt Flag, SPIF (SPIOCN.7) is set to logic 1 at the end of each byte transfer. This flag can
occur in all SPI0 modes.

2. The Write Collision Flag, WCOL (SPIOCN.6) is set to logic 1 if a write to SPIODAT is attempted when
the transmit buffer has not been emptied to the SPI shift register. When this occurs, the write to
SPIODAT will be ignored, and the transmit buffer will not be written.This flag can occur in all SPIO
modes.

3. The Mode Fault Flag MODF (SPIOCN.5) is set to logic 1 when SPIO is configured as a master in multi-
master mode and the NSS pin is pulled low. When a Mode Fault occurs, the MSTEN and SPIEN bits in
SPIOCN are set to logic 0 to disable SPI0 and allow another master device to access the bus.

4. The Receive Overrun Flag RXOVRN (SPIOCN.4) is set to logic 1 when configured as a slave, and a
transfer is completed while the receive buffer still holds an unread byte from a previous transfer. The
new byte is not transferred to the receive buffer, allowing the previously received data byte to be read.
The data byte which caused the overrun is lost.
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SFR Definition 16.2. SPIOCN: SPIO Control

R/W RIW R/W R/W R/W R/W R R/W Reset Value
| SPIF | WCOL | MODF |RXOVRN|NSSMD1|NSSMDO| TXBMT | SPIEN |00000110
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Bit

Addressable
SFR Address: 0xF8

Bit7: SPIF: SPIO Interrupt Flag.
This bit is set to logic 1 by hardware at the end of a data transfer. If interrupts are enabled,
setting this bit causes the CPU to vector to the SPIO interrupt service routine. This bit is not
automatically cleared by hardware. It must be cleared by software.

Bit6: WCOL: Write Collision Flag.
This bit is set to logic 1 by hardware (and generates a SPIO interrupt) if a write to SPIODAT is
attempted when the transmit buffer has not been emptied to the SPI shift register. When this
occurs, the write to SPIODAT will be ignored, and the transmit buffer will not be written. This
bit is not automatically cleared by hardware. It must be cleared by software.

Bit5: MODF: Mode Fault Flag.
This bit is set to logic 1 by hardware (and generates a SPI0 interrupt) when a master mode
collision is detected (NSS is low, MSTEN = 1, and NSSMD[1:0] = 01). This bit is not auto-
matically cleared by hardware. It must be cleared by software.

Bit4: RXOVRN: Receive Overrun Flag (Slave Mode only).
This bit is set to logic 1 by hardware (and generates a SPIO interrupt) when the receive buf-
fer still holds unread data from a previous transfer and the last bit of the current transfer is
shifted into the SPIO shift register. This bit is not automatically cleared by hardware. It must
be cleared by software.

Bits3-2: NSSMD1-NSSMDO: Slave Select Mode.
Selects between the following NSS operation modes:
(See Section “16.2. SPI0 Master Mode Operation” on page 153 and Section “16.3. SPI0
Slave Mode Operation” on page 154).
00: 3-Wire Slave or 3-wire Master Mode. NSS signal is not routed to a port pin.
01: 4-Wire Slave or Multi-Master Mode (Default). NSS is always an input to the device.
1x: 4-Wire Single-Master Mode. NSS signal is mapped as an output from the device and will
assume the value of NSSMDO.

Bitl: TXBMT: Transmit Buffer Empty.
This bit will be set to logic 0 when new data has been written to the transmit buffer. When
data in the transmit buffer is transferred to the SPI shift register, this bit will be set to logic 1,
indicating that it is safe to write a new byte to the transmit buffer.

BitO: SPIEN: SPI0 Enable.
This bit enables/disables the SPI.
0: SPI disabled.
1: SPI enabled.
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SFR Definition 17.8. LINODT5: LINO Data Byte 5

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
Address: 0x04 (indirect)

Bit7—0: LINODTS5: LIN Data Byte 5.
Serial Data Byte 5 that is received or transmitted across the LIN interface.

SFR Definition 17.9. LINODT6: LINO Data Byte 6

RIW RIW RIW RIW RIW RIW RIW RIW Reset Value
| ‘ ‘ | ‘ ‘ 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address: 0x05 (indirect)

Bit7-0: LINODT®6: LIN Data Byte 6.
Serial Data Byte 6 that is received or transmitted across the LIN interface.

SFR Definition 17.10. LINODT7: LINO Data Byte 7

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
Address: 0x06 (indirect)

Bit7-0: LINODT7: LIN Data Byte 7.
Serial Data Byte 7 that is received or transmitted across the LIN interface.

SFR Definition 17.11. LINODTS8: LINO Data Byte 8

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
Address: 0x07 (indirect)

Bit7-0: LINODTS: LIN Data Byte 8.
Serial Data Byte 8 that is received or transmitted across the LIN interface.
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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:

24.5 MHz
———— = 0.032754 MH 32.754 kH

(5984,8) zor z

This mode allows software to determine the external oscillator frequency when an RC network or capacitor
is used to generate the clock source.
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Figure 18.6. Timer 2 Capture Mode Block Diagram
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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

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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