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Table 2.1. Product Selection Guide
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C8051F500-1Q |64 | v |v |40|v |QFP-48|C8051F505-1Q |32 |— |— [40|v |QFP-48
C8051F500-IM |64 |v | v~ |40 |v~ |QFN-48|C8051F505-IM |32 |— |— [40| v  |QFN-48
C8051F501-1Q |64 |— |— |40|v |QFP-48|C8051F506-1Q |32 |v |v |25|— |QFP-32
C8051F501-IM (64 |— |— |40 | v |QFN-48]C8051F506-IM {32 |v |+ |25|— |QFN-32
C8051F502-1Q |64 |v | v |25|— |QFP-32]C8051F507-1Q |32 |— |— |25|— |QFP-32
C8051F502-IM (64 |v  |v" |25 |— |QFN-32]C8051F507-IM {32 |— |— |25|— |QFN-32
C8051F503-1Q (64 |— |— |25 |— |QFP-32]C8051F508-IM (64 | v |v |33| v  |QFN-40
C8051F503-IM (64 |— |— |25 |— |QFN-32]C8051F509-IM |64 |— [— |33| v |QFN-40
C8051F504-1Q (32 | v |v |40 |v |QFP-48]C8051F510-IM (32 | v |v |33| v |QFN-40
C8051F504-IM (32 | v  |v |40 | v |QFN-48]C8051F511-IM |32 |— [— |33| v |QFN-40

Note: The suffix of the part number indicates the device rating and the package. All devices are ROHS compliant.

All of these devices are also available in an automotive version. For the automotive version, the -l in the
ordering part number is replaced with -A. For example, the automotive version of the C8051F500-IM is the
C8051F500-AM.

The -AM and -AQ devices receive full automotive quality production status, including AEC-Q100 qualifica-
tion, 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 and NDA
approved user account. The -AM and -AQ devices enable high volume automotive OEM applications with
their enhanced testing and processing. Please contact Silicon Labs sales for more information regarding

—AM and -AQ devices for your automotive project.

21

Rev. 1.2

SILICON LABS



C8051F50x/F51x

PO.2/XTAL1
PO.3/XTAL2
P0.4/UARTO TX
PO.5/UARTO RX
P0.6/CAN TX
P0.7/CAN RX

P1.0
P11

32
31
30
29
28
27
26
25

PO.L/CNVSTR | 1 24 | P12
VIO [ 2 23| P13
VREGIN [ 3 C8051F502-1Q 22| P14
1F503-1
VDD | 4 C8051F503 Q 21| P15
C8051F506-1Q
Voo [L8 C8051F507-1Q 20 P16
GND | 6 Top View 19 | PL7
GNDA | 7 18 | P20
PO.O/VREF | 8 17 | P21
ollS|l[S[[2]|3]8]]S
@) X ™~ © [To) < ™ N
N O o N N [N o o
O ~N o o o o o o
s O
: kg
Figure 3.4. QFP-32 Pinout Diagram (Top View)
) Rev. 1.2 28

SILICON LABS



C8051F50x/F51x

Table 5.9. ADCO Electrical Characteristics
VDDA =1.81t0 2.75V, —40 to +125 °C, VREF = 1.5 V (REFSL=0) unless otherwise specified.

Parameter Conditions | Min | Typ Max Units
DC Accuracy
Resolution 12 bits
Integral Nonlinearity — +0.5 +3 LSB
Differential Nonlinearity Guaranteed Monotonic — +0.5 +1 LSB
Offset Errort -10 -1.8 10 LSB
Full Scale Error -20 1.7 20 LSB
Offset Temperature Coefficient — -2 — ppm/°C
Dynamic performance (10 kHz sine-wave single-ended input, 1 dB below Full Scale, 200 ksps)
Signal-to-Noise Plus Distortion 63 66 — dB
Total Harmonic Distortion Up to the 5th harmonic — 82 — dB
Spurious-Free Dynamic Range — -84 — dB
Conversion Rate
SAR Conversion Clock — — 3.6 MHz
Conversion Time in SAR Clocks? 13 — — clocks

o 4 VDDA >20V 1.5 — — us

Track/Hold Acquisition Time VDDA < 2.0V 35
Throughput Rate* VDDA 220V — — 200 ksps

Analog Inputs

gain = 1.0 (default) 0 — VREF \Vi
ADC Input Voltage Range® gain = n 0 VREF/n
Absolute Pin Voltage with 0 — Vio \Y
Respect to GND
Sampling Capacitance — 32 — pF
Input Multiplexer Impedance — 3 — kQ
Power Specifications
Power Supply Current Operating Mode, 200 ksps — 1100 1500 HA
(VDDA supplied to ADCO)
Burst Mode (Idle) — 1100 1500 MA
Power-On Time 5 — — us
Power Supply Rejection Ratio — -60 — dB
Notes:

1. Represents one standard deviation from the mean. Offset and full-scale error can be removed
through calibration.

2. An additional 2 FCLK cycles are required to start and complete a conversion

3. Additional tracking time may be required depending on the output impedance connected to the ADC input.
See Section “6.2.1. Settling Time Requirements” on page 57.

4. An increase in tracking time will decrease the ADC throughput.

5. See Section “6.3. Selectable Gain” on page 58 for more information about the setting the gain.

49 Rev. 1.2

SILICON LABS



C8051F50x/F51x

SFR Definition 9.5. CPTOMX: ComparatorO MUX Selection

Bit 7 6 5 4 3 2 1 0
Name CMXON[3:0] CMXO0PI[3:0]

Type R/W R/W

Reset 0 1 1 1 0 1 1 1
SFR Address = 0x9C; SFR Page = 0x00

Bit Name Function

7:4 | CMXON[3:0]

ComparatorO Negative Input MUX Selection.

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100-1111:

PO.1
P0.3
P0.5
PO.7
P1.1
P1.3
P1.5
P1.7
P2.1
P2.3
P2.5
pP2.7
None

3:0 | CMXOP[3:0]

Comparator0 Positive Input MUX Selection.

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100-1111:

P0.0
P0.2
P0.4
P0.6
P1.0
P1.2
P1.4
P1.6
P2.0
p2.2
P2.4
P2.6
None

82
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18.5. Memory Mode Selection

The external data memory space can be configured in one of four modes, shown in Figure 18.3, based on
the EMIF Mode bits in the EMIOCF register (SFR Definition 18.2). These modes are summarized below.
More information about the different modes can be found in Section “18.6. Timing” on page 156.

EMIOCF[3:2] = 00 EMIOCF[3:2] = 01 EMIOCF[3:2] = 10 EMIOCF[3:2] = 11
"X OXFFFF K OXFFFF K OXFFFF "X OXFFFF
On-Chip XRAM
Off-Chip Off-Chip
Memory Memory
(No Bank Select) (Bank Select)
Off-Chip
Memory

On-Chip XRAM On-Chip XRAM

On-Chip XRAM

Figure 18.3. EMIF Operating Modes

18.5.1. Internal XRAM Only
When bits EMIOCF[3:2] are set to 00, all MOVX instructions will target the internal XRAM space on the

device. Memory accesses to addresses beyond the populated space will wrap on 4 kB boundaries. As an
example, the addresses 0x1000 and 0x2000 both evaluate to address 0x0000 in on-chip XRAM space.

m 8-bit MOVX operations use the contents of EMIOCN to determine the high-byte of the effective address
and RO or R1 to determine the low-byte of the effective address.

m 16-bit MOVX operations use the contents of the 16-bit DPTR to determine the effective address.
18.5.2. Split Mode without Bank Select

When bit EMIOCF.[3:2] are set to 01, the XRAM memory map is split into two areas, on-chip space and off-
chip space.

m Effective addresses below the internal XRAM size boundary will access on-chip XRAM space.

m Effective addresses above the internal XRAM size boundary will access off-chip space.

m 8-bit MOVX operations use the contents of EMIOCN to determine whether the memory access is on-
chip or off-chip. However, in the “No Bank Select” mode, an 8-bit MOVX operation will not drive the
upper 8-bits A[15:8] of the Address Bus during an off-chip access. This allows the user to manipulate
the upper address hits at will by setting the Port state directly via the port latches. This behavior is in
contrast with “Split Mode with Bank Select” described below. The lower 8-bits of the Address Bus A[7:0]
are driven, determined by RO or R1.

m  16-bit MOVX operations use the contents of DPTR to determine whether the memory access is on-chip
or off-chip, and unlike 8-bit MOV X operations, the full 16-bits of the Address Bus A[15:0] are driven
during the off-chip transaction.
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18.6.2.2. 8-bit MOVX without Bank Select: EMIOCF[4:2] = 001 or 011

Muxed 8-bit WRITE Without Bank Select

ADDRI[15:8]

EMIF ADDRESS (8 LSBs) from
RO or R1

<—TALEH AP‘RTALEL —»
ALE \

AD[7:0] EMIF WRITE DATA

A
—
A 4
A

T
WDS WDH

<—TACS—>’<—TACW —><—TACH —>

/IRD
Muxed 8-bit READ Without Bank Select
ADDR[15:8]
AD[7:0] EMIF ADDRESS (8 LSBs) from l/ EMIE READ DATA

RO or R1
T T
i €—— ALEH ALEL —»i T —»eT
RDS RDH
ALE \

<—TACS—>’<—TACW —><—TACH —>
/RD \ /

/WR

Figure 18.8. Multiplexed 8-bit MOVX without Bank Select Timing
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SFR Definition 19.2. OSCICN: Internal Oscillator Control

Bit 7 6 5 4 3 2 1 0
Name IOSCENJ[1:0] SUSPEND | IFRDY | Reserved IFCN[2:0]
Type | RW RIW RIW R R RIW
Reset 1 1 0 1 0 0 0 0

SFR Address = 0xAl; SFR Page = OxOF;

Bit

Name

Function

7:6

IOSCEN[L:0]

Internal Oscillator Enable Bits.

00: Oscillator Disabled.

01: Reserved.

10: Reserved.

11: Oscillator enabled in normal mode and disabled in suspend mode.

SUSPEND

Internal Oscillator Suspend Enable Bit.

Setting this bit to logic 1 places the internal oscillator in SUSPEND mode. The inter-
nal oscillator resumes operation when one of the SUSPEND mode awakening
events occurs.

IFRDY

Internal Oscillator Frequency Ready Flag.

0: Internal oscillator is not running at programmed frequency.
1: Internal oscillator is running at programmed frequency.

Reserved

Read = Ob; Must Write = Ob.

2:0

IFCN[2:0]

Internal Oscillator Frequency Divider Control Bits.

000: SYSCLK derived from Internal Oscillator divided by 128.
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.

168
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Port PO P1 P2 P3 P4

P3.1-P3.7, P4.0 only P4.1-P4.7 only
available on the 48-pin | available on the 48-
and 40-pin packages pin packages

Special
Function
Signals

PINIIO |o 1 23 456 70123 456 7/01 23 45%86 7/012 34586 7[012345%6 7
UART_TX
UART_RX

CAN_TX

CAN_RX

SCK =
MISO
MOSI
NSS . *NSS Is only pinned out in 4-wire SP1 Mode
SDA

SCL

CPO

CPOA
CP1

CP1A

SYSCLK

CEXO0
CEX1
CEX2

CEX3
CEX4
CEX5
ECI

TO

T1
LIN_TX
LIN_RX

u
|
<

AIALL

AIALZL
IRD
IWR

VREF
CNVD I K

01100 100[|00O0O0O0GO0GO0TO0[0OOOGOTOGOTOTO|OOOG OGO OL OO
POSKIP[0:7] P1SKIP[0:7] P2SKIP[0:7] P3SKIP[0:7]

Figure 20.4. Crossbar Priority Decoder in Example Configuration

20.4. Port I/O Initialization
Port I/O initialization consists of the following steps:

1. Select the input mode (analog or digital) for all Port pins, using the Port Input Mode register (PnMDIN).

2. Select the output mode (open-drain or push-pull) for all Port pins, using the Port Output Mode register
(PNMDOUT).

3. Select any pins to be skipped by the I/O Crossbar using the Port Skip registers (PnSKIP).

4. Assign Port pins to desired peripherals.

5. Enable the Crossbar (XBARE = 1).

All Port pins must be configured as either analog or digital inputs. Port 4 on the C8051F500/1/4/5 and

C8051F508/9-F510/1 is a digital-only Port. Any pins to be used as Comparator or ADC inputs should be

configured as an analog inputs. When a pin is configured as an analog input, its weak pullup, digital driver,

and digital receiver are disabled. This process saves power and reduces noise on the analog input. Pins

configured as digital inputs may still be used by analog peripherals; however this practice is not recom-
mended.

Additionally, all analog input pins should be configured to be skipped by the Crossbar (accomplished by
setting the associated bits in PnSKIP). Port input mode is set in the PnMDIN register, where a 1 indicates a
digital input, and a 0 indicates an analog input. All pins default to digital inputs on reset. See SFR Definition
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SFR Definition 20.23. P2SKIP: Port 2 Skip

Bit 7 6 5 4 3 2 1 0
Name P28K|P[720]
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xD6; SFR Page = OxOF
Bit Name Function
7:0 | P2SKIP[7:0] |Port 2 Crossbar Skip Enable Bits.

These bits select Port 2 pins to be skipped by the Crossbar Decoder. Port pins
used for analog, special functions or GPIO should be skipped by the Crossbar.
0: Corresponding P2.n pin is not skipped by the Crossbar.

1: Corresponding P2.n pin is skipped by the Crossbar.

SFR Definition 20.24. P3: Port 3

Bit 7 6 5 4 3 2 1 0
Name P3[7:0]
Type R/W
Reset 1 1 1 1 1 1 1 1
SFR Address = 0xB0; SFR Page = All Pages; Bit-Addressable
Bit Name Description Write Read
7:0 | P3[7:0] |Port 3 Data. 0: Set output latch to logic |0: P3.n Port pin is logic

Sets the Port latch logic
value or reads the Port pin
logic state in Port cells con-
figured for digital 1/0.

LOW.

1: Set output latch to logic
HIGH.

LOW.
1: P3.n Port pin is logic
HIGH.

Note: Port P3.1-P3.7 are only available on the 48-pin and 40-pin packages.
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| CAN Bit Time (4 to 25 t,) >
B Sync_Seg
v Prop_Seg Phase_Segl Phase_Seg2
1t 1to 8ty 1to 8ty | 1to 8ty
01T I L 1
> 1ty Sample Point

Figure 22.3. Four segments of a CAN Bit

The length of the 4 bit segments must be adjusted so that their sum is as close as possible to the desired
bit time. Since each segment must be an integer multiple of the time quantum (tq), the closest achievable
bit time is 24 tq (1000.008 ns), yielding a bit rate of 0.999992 Mbit/sec. The Sync_Seg is a constant 1 tq.
The Prop_Seg must be greater than or equal to the propagation delay of 400 ns and so the choice is 10 tq
(416.67 ns).

The remaining time quanta (13 tqg) in the bit time are divided between Phase_Segl and Phase_Seg2 as
shown in. Based on this equation, Phase_Segl = 6 tq and Phase_Seg2 = 7 tq.

Phase_Segl + Phase_Seg2 = Bit_Time — (Synch_Seg + Prop_Seq)

1. If Phase_Segl + Phase_Seg?2 is even, then Phase_Seg2 = Phase_Segl. If the sum is odd,
Phase_Seg2 = Phase_Segl + 1.
2. Phase_Seg?2 should be at least 2 tq.
Equation 22.1. Assigning the Phase Segments

The Synchronization Jump Width (SJW) timing parameter is defined by. It is used for determining the value
written to the Bit Timing Register and for determining the required oscillator tolerance. Since we are using
a quartz crystal as the system clock source, an oscillator tolerance calculation is not needed.

SIW = minimum (4, Phase_Seg1)
Equation 22.2. Synchronization Jump Width (SJW)

The value written to the Bit Timing Register can be calculated using Equation 18.3. The BRP Extension
register is left at its reset value of 0x0000.

BRPE = BRP — 1 = BRP Extension Register = 0x0000
SIWp=SIJW -1 =minimum (4,6)-1=3
TSEG1 = Prop_Seg + Phase Segl-1=10+6-1=15
TSEG2 = Phase_Seg2-1=6
Bit Timing Register = (TSEG2 x 0x1000) + (TSEG1 x 0x0100)

Bit Timing Register = (TSEG2 x 0x1000) + (TSEG1 x 0x0100) + (SJWp x 0x0040) + BRPE = 0x6FCO
Equation 22.3. Calculating the Bit Timing Register Value
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Table 22.2. Standard CAN Registers and Reset Values(Continued)

CAN Name SFR Name | SFR | SFR Name | SFR 16-bit Reset
Addr. (High) Addr. (Low) Addr. SFR Value
0x50 |IF2 Data A 2 CANOIF2DA2H | OxFB | CANOIF2DA2L | OXFA | CANOIF2DA2 | 0x0000
0x52 |IF2 DataB 1 CANOIF2DB1H | OxFD | CANOIF2DBIL | OxFC | CANOIF2DB1 | 0x0000
0x54 |IF2 DataB 2 CANOIF2DB2H | OxFF | CANOIF2DB2L | OXFE | CANOIF2DB2 | 0x0000

0x80 |Transmission Request 11| CANOTR1H |OxA3 | CANOTRIL |O0xA2| CANOTR1 |0x0000
0x82 |Transmission Request 21| CANOTR2H | OxA5 | CANOTR2L |OxA4 | CANOTR2 |0x0000

0x90 [New Data 1% CANOND1H |OxAB| CANONDIL |OxAA| CANOND1 |0x0000
0x92 [New Data 2! CANOND2H |OxAD | CANOND2L |OxAC| CANOND2 |0x0000
0XAO |Interrupt Pending 11 CANOIP1H | OxAF | CANOIP1L |OxAE| CANOIP1 |0x0000
0xA2 |Interrupt Pending 2 1 CANOIP2H 0xB3 CANOIP2L 0xB2 CANOIP2 | Ox0000
0xBO |Message Valid 1* CANOMV1H |OxBB| CANOMV1L |OxBA| CANOMV1 |0x0000
0xB2 |Message Valid 21 CANOMV2H |0xBD| CANOMV2L |0xBC| CANOMV2 |0x0000
Notes:

1. Read-only register.

2. Write-enabled by CCE.

3. The reset value of CANOTST could also be r0000000b, where r signifies the value of the CAN RX pin.

4. Write-enabled by Test.
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23.5.2. Read Sequence (Master)

During a read sequence, an SMBus master reads data from a slave device. The master in this transfer will
be a transmitter during the address byte, and a receiver during all data bytes. The SMBus interface gener-
ates the START condition and transmits the first byte containing the address of the target slave and the
data direction bit. In this case the data direction bit (R/W) will be logic 1 (READ). Serial data is then
received from the slave on SDA while the SMBus outputs the serial clock. The slave transmits one or more
bytes of serial data. An interrupt is generated after each received byte.

Software must write the ACK bit at that time to ACK or NACK the received byte. Writing a 1 to the ACK bit
generates an ACK; writing a 0 generates a NACK. Software should write a 0 to the ACK bit for the last data
transfer, to transmit a NACK. The interface exits Master Receiver Mode after the STO bit is set and a
STOP is generated. The interface will switch to Master Transmitter Mode if SMBODAT is written while an
active Master Receiver. Figure 23.6 shows a typical master read sequence. Two received data bytes are
shown, though any number of bytes may be received. Notice that the ‘data byte transferred’ interrupts
occur before the ACK cycle in this mode.

|S SLA R|A Deta Byte A Deta Byte N|P

1 I 1 1

Interrupts
Received by SVBUS S=START
Interface P=STOP
A=ACK
N=NACK
Transmitted by R=READ
SVBus Interface SLA = Slave Address

Figure 23.6. Typical Master Read Sequence
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26.1. Timer 0 and Timer 1

Each timer is implemented as a 16-bit register accessed as two separate bytes: a low byte (TLO or TL1)
and a high byte (THO or TH1). The Counter/Timer Control register (TCON) is used to enable Timer 0 and
Timer 1 as well as indicate status. Timer O interrupts can be enabled by setting the ETO bit in the IE regis-
ter (Section “14.2. Interrupt Register Descriptions” on page 120); Timer 1 interrupts can be enabled by set-
ting the ET1 bit in the IE register (Section “14.2. Interrupt Register Descriptions” on page 120). Both
counter/timers operate in one of four primary modes selected by setting the Mode Select bits TAM1-TOMO
in the Counter/Timer Mode register (TMOD). Each timer can be configured independently. Each operating
mode is described below.

26.1.1. Mode 0: 13-bit Counter/Timer

Timer 0 and Timer 1 operate as 13-bit counter/timers in Mode 0. The following describes the configuration
and operation of Timer 0. However, both timers operate identically, and Timer 1 is configured in the same
manner as described for Timer 0.

The THO register holds the eight MSBs of the 13-bit counter/timer. TLO holds the five LSBs in bit positions
TLO.4-TLO.0. The three upper bits of TLO (TLO.7-TLO0.5) are indeterminate and should be masked out or
ignored when reading. As the 13-bit timer register increments and overflows from Ox1FFF (all ones) to
0x0000, the timer overflow flag TFO (TCON.5) is set and an interrupt will occur if Timer O interrupts are
enabled.

The C/TO bit (TMOD.2) selects the counter/timer's clock source. When C/TO is set to logic 1, high-to-low
transitions at the selected Timer O input pin (TO) increment the timer register (Refer to Section
“20.3. Priority Crossbar Decoder” on page 180 for information on selecting and configuring external 1/0
pins). Clearing C/T selects the clock defined by the TOM bit (CKCON.3). When TOM is set, Timer O is
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 26.1).

Setting the TRO bit (TCON.4) enables the timer when either GATEO (TMOD.3) is logic O or the input signal
INTO is active as defined by bit INOPL in register ITO1CF (see SFR Definition 14.7). Setting GATEO to 1
allows the timer to be controlled by the external input signal INTO (see Section “14.2. Interrupt Register
Descriptions” on page 120), 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

Note: 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 INT1 is used with Timer 1; the INT1 polarity is defined by bit IN1PL in register ITO1CF (see
SFR Definition 14.7).
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SFR Definition 26.3. TMOD: Timer Mode

Bit 7 6 5 4 3 2 1 0
Name | GATE1 CIT1 TIM[L:0] GATEO C/TO TOM[L:0]
Type | R/W RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = 0x89; SFR Page = All Pages

Bit Name Function
7 GATE1 Timer 1 Gate Control.
0: Timer 1 enabled when TR1 = 1 irrespective of INT1 logic level.
1: Timer 1 enabled only when TR1 = 1 AND INT1 is active as defined by bit IN1PL in
register ITOLCF (see SFR Definition 14.7).
6 CITl Counter/Timer 1 Select.
0: Timer: Timer 1 incremented by clock defined by T1M bit in register CKCON.
1: Counter: Timer 1 incremented by high-to-low transitions on external pin (T1).
5:4 | TiM[1:0] |Timer 1 Mode Select.
These bits select the Timer 1 operation mode.
00: Mode 0, 13-bit Counter/Timer
01: Mode 1, 16-bit Counter/Timer
10: Mode 2, 8-bit Counter/Timer with Auto-Reload
11: Mode 3, Timer 1 Inactive
3 GATEO Timer 0 Gate Control.
0: Timer O enabled when TRO = 1 irrespective of INTO logic level.
1: Timer 0 enabled only when TR0 = 1 AND INTO is active as defined by bit INOPL in
register ITO1CF (see SFR Definition 14.7).
2 C/TO Counter/Timer 0 Select.
0: Timer: Timer O incremented by clock defined by TOM bit in register CKCON.
1: Counter: Timer 0 incremented by high-to-low transitions on external pin (TO).
1:0 | TOM[1:0] |Timer O Mode Select.
These bits select the Timer 0 operation mode.
00: Mode 0, 13-bit Counter/Timer
01: Mode 1, 16-bit Counter/Timer
10: Mode 2, 8-bit Counter/Timer with Auto-Reload
11: Mode 3, Two 8-bit Counter/Timers
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Table 27.2. PCAOCPM and PCAOPWM Bit Settings for
PCA Capture/Compare Modules

Operational Mode PCAOCPMnN PCAOPWM
Bit Number 7/6(5(4|3|2(1|0]7|6|5| 4-2 |1-0
Capture triggered by positive edge on CEXn X|X|L]0|0|0]O|A[O[X]|B|XXX | XX
Capture triggered by negative edge on CEXn X{X|0[1]|0|0O|0O[AJO|X|B| XXX | XX
Capture triggered by any transition on CEXn X{X|21[12]|0|0|0[AJO|X|B| XXX | XX
Software Timer X{C|O|0|1|0|0|A]JO[X|B|XXX | XX
High Speed Output X{C|O|O|1|1|0[AJO[X|B|XXX | XX
Frequency Output X[{C|O[O0O|O0O|1|2|A]JO|X|B| XXX | XX
8-Bit Pulse Width Modulator (Note 7) O([C|O|O|E|O|1|A]O|X|B| XXX | 00
9-Bit Pulse Width Modulator (Note 7) O(C|O|O|E|O|1|A]D|X|B| XXX | 01
10-Bit Pulse Width Modulator (Note 7) O[C|O|O|E|O|1|A]D|X|B| XXX | 10
11-Bit Pulse Width Modulator (Note 7) O|C|O|O|E|O|1|A]D|X|B|XXX| 11
16-Bit Pulse Width Modulator 1/C|O|O[E|O|1|A]O|X|B| XXX | XX

Notes:

1. X =Don't Care (no functional difference for individual module if 1 or 0).

2. A =1to enable interrupts for this module (PCA interrupt triggered on CCFn set to 1).

3. B =1to enable 8th, 9th, 10th or 11th bit overflow interrupt (Depends on setting of CLSEL[1:0]).

4. C =When set to 0, the digital comparator is off. For high speed and frequency output modes, the
associated pin will not toggle. In any of the PWM modes, this generates a 0% duty cycle (output = 0).

5. D = Selects whether the Capture/Compare register (0) or the Auto-Reload register (1) for the associated
channel is accessed via addresses PCAOCPHn and PCAOCPLn.

6. E =When set to 1, a match event will cause the CCFn flag for the associated channel to be set.

7. All modules set to 8, 9, 10 or 11-bit PWM mode use the same cycle length setting.

27.3.1. 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 (PCAOCPLn and
PCAOCPHN). The CAPPn and CAPNn bits in the PCAOCPMn 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 PCAOCN is set to logic 1. An interrupt request is generated if the CCFn interrupt for that module is
enabled. The CCFn bit is not automatically cleared by hardware when the CPU vectors to the interrupt ser-
vice 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 fall-
ing-edge caused the capture.
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SFR Definition 27.3. PCAOPWM: PCA PWM Configuration

Bit 7 6 5 4 3 2 1 0
Name | ARSEL ECOV COVF CLSEL[1:0]
Type | RW RIW RIW R R R RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xD9; SFR Page = 0xOF

Bit Name Function
7 ARSEL |Auto-Reload Register Select.
This bit selects whether to read and write the normal PCA capture/compare registers
(PCAOCPN), or the Auto-Reload registers at the same SFR addresses. This function
is used to define the reload value for 9, 10, and 11-bit PWM modes. In all other
modes, the Auto-Reload registers have no function.
0: Read/Write Capture/Compare Registers at PCAOCPHn and PCAOCPLn.
1: Read/Write Auto-Reload Registers at PCAOCPHn and PCAOCPLn.
6 ECOV  |cycle Overflow Interrupt Enable.
This bit sets the masking of the Cycle Overflow Flag (COVF) interrupt.
0: COVF will not generate PCA interrupts.
1. A PCA interrupt will be generated when COVF is set.
5 COVF  |cycle Overflow Flag.
This bit indicates an overflow of the 8th, 9th, 10th, or 11th bit of the main PCA counter
(PCAO). The specific bit used for this flag depends on the setting of the Cycle Length
Select bits. The bit can be set by hardware or software, but must be cleared by soft-
ware.
0: No overflow has occurred since the last time this bit was cleared.
1: An overflow has occurred since the last time this bit was cleared.
4:2 Unused |Read = 000b; Write = Don't care.
1:0 | CLSEL[1:0] | Ccycle Length Select.
When 16-bit PWM mode is not selected, these bits select the length of the PWM
cycle, between 8, 9, 10, or 11 bits. This affects all channels configured for PWM which
are not using 16-bit PWM mode. These bits are ignored for individual channels config-
ured to16-bit PWM mode.
00: 8 bits.
01: 9 bits.
10: 10 bits.
11: 11 bits.
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28. C2 Interface

CB8051F50x/F51x devices include an on-chip Silicon Labs 2-Wire (C2) debug interface to allow Flash pro-
gramming and in-system debugging with the production part installed in the end application. The C2 inter-
face uses a clock signal (C2CK) and a bi-directional C2 data signal (C2D) to transfer information between
the device and a host system. See the C2 Interface Specification for details on the C2 protocol.

28.1. C2 Interface Registers

The following describes the C2 registers necessary to perform Flash programming through the C2 inter-
face. All C2 registers are accessed through the C2 interface as described in the C2 Interface Specification.

C2 Register Definition 28.1. C2ADD: C2 Address

Bit 7 6 4 3 2 ! 0
Name C2ADD[7:0]
Type R/W
Reset 0 0 0 0 0 0 0
Bit Name Function
7:0 | C2ADDI[7:0] | c2 Address.

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

0x01 Selects the Revision ID register for Data Read instructions

0x02 Selects the C2 Flash Programming Control register for Data
Read/Write instructions

0xB4 Selects the C2 Flash Programming Data register for Data

Read/Write instructions
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C2 Register Definition 28.4. FPCTL: C2 Flash Programming Control

Bit 7 4 3 2 1 0
Name FPCTL[?:O]
Reset 0 0 0 0 0 0
C2 Address: 0x02
Bit Name Function

7:0 | FPCTL[7:0]

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 28.5. FPDAT: C2 Flash Programming Data

Bit 7 4 3 2 1 0
Reset 0 0 0 0 0 0
C2 Address: 0xB4
Bit Name Function

7:0 | FPDATI[7:0]

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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