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Figure 1.1. C8051F568-9 and ‘F570-5 (40-pin) Block Diagram
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4.2. QFP-32 Package Specifications
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Figure 4.3. QFP-32 Package Drawing
Table 4.3. QFP-32 Package Dimensions
Dimension Min Typ Max Dimension Typ | Max
A — — 1.60 E 9.00 BSC.
Al 0.05 — 0.15 El 7.00 BSC.
A2 1.35 1.40 1.45 L 0.60 | 0.75
b 0.30 0.37 0.45 aaa 0.20
c 0.09 — 0.20 bbb 0.20
D 9.00 BSC. cce 0.10
D1 7.00 BSC. ddd 0.20
e 0.80 BSC. 0 3.5° | 7°
Notes:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. This drawing conforms to the JEDEC outline MS-026, variation BBA.
4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body
Components.
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Table 5.3. Port I/O DC Electrical Characteristics
Vpp = 1.8 10 2.75V, —40 to +125 °C unless otherwise specified.

Parameters Conditions Min Typ Max Units
Output High Voltage |lgy = -3 mA, Port I/O push-pull Vio—-0.4 — — \%
lon =—10 pA, Port I/O push-pull Vo —0.02 — —
lon = —10 mA, Port I/O push-pull — Vio—-0.7 —
Output Low Voltage |V,p=1.8V:
IOL =70 U.A — — 50
loL =8.5mA — — 750
Vipg=27V:
loL = 70 pA — — 45 mV
loL = 8.5 mA — — 550
VIO =525V
loL = 70 pA — — 40
oL =8.5mA — — 400
Input High Voltage |Vregin=5.25V 0.7 x VIO — Y,
Input Low Voltage VeRegiN=2.7V — — 0.3 x VIO \Y
Weak Pullup Off — — +2
Weak Pullup On, V|g=2.1V,
ViN=0V,Vpp=18V — 7 9
Icr:ISrL:';hteakage Weak Pullup On, V|g=2.6V, HA
ViNn=0V,Vpp=26V — 17 22
Weak Pullup On, V|g=5.0V,
ViNn=0V,Vpp=26V — 49 115
) Rev. 1.2 40
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Figure 6.3. 12-Bit ADC Tracking Mode Example

6.1.4. Burst Mode

Burst Mode is a power saving feature that allows ADCO to remain in a very low power state between con-
versions. When Burst Mode is enabled, ADCO wakes from a very low power state, accumulates 1, 4, 8, or
16 samples using an internal Burst Mode clock (approximately 25 MHz), then re-enters a very low power
state. Since the Burst Mode clock is independent of the system clock, ADCO can perform multiple conver-
sions then enter a very low power state within a single system clock cycle, even if the system clock is slow
(e.g., 32.768 kHz), or suspended.

Burst Mode is enabled by setting BURSTEN to logic 1. When in Burst Mode, ADOEN controls the ADCO
idle power state (i.e. the state ADCO enters when not tracking or performing conversions). If ADOEN is set
to logic 0, ADCO is powered down after each burst. If ADOEN is set to logic 1, ADCO remains enabled after
each burst. On each convert start signal, ADCO is awakened from its Idle Power State. If ADCO is powered
down, it will automatically power up and wait the programmable Power-up Time controlled by the ADOPWR
bits. Otherwise, ADCO will start tracking and converting immediately. Figure 6.4 shows an example of Burst
Mode Operation with a slow system clock and a repeat count of 4.

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

When Burst Mode is enabled, a single convert start will initiate a number of conversions equal to the repeat
count. When Burst Mode is disabled, a convert start is required to initiate each conversion. In both modes,
the ADCO End of Conversion Interrupt Flag (ADOINT) will be set after “repeat count” conversions have

50 Rev. 1.2
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SFR Definition 6.5. ADCOH: ADCO Data Word MSB

Bit 7 6 5 4 3 2 1 0
Name ADCOH[?IO]
Reset 0 0 0 0 0 0 0 0
SFR Address = OxBE; SFR Page = 0x00
Bit Name Function
7:0 | ADCOH[7:0] | ADCO Data Word High-Order Bits.

For ADOLJST = 0 and ADORPT as follows:

00: Bits 3-0 are the upper 4 bits of the 12-bit result. Bits 7—4 are 0000b.

01: Bits 4-0 are the upper 5 bits of the 14-bit result. Bits 7-5 are 000b.

10: Bits 50 are the upper 6 bits of the 15-bit result. Bits 7—6 are 00b.

11: Bits 7-0 are the upper 8 bits of the 16-bit result.

For ADOLJST =1 (ADORPT must be 00): Bits 7—0 are the most-significant bits of the

ADCO 12-bit result.

SFR Definition 6.6. ADCOL: ADCO Data Word LSB

Bit 7 6 5 4 3 2 1 0
Name ADCOL[?:O]
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xBD; SFR Page = 0x00

Bit Name Function

7:0 | ADCOL[7:0] | ADCO Data Word Low-Order Bits.
For ADOLJST = 0O: Bits 7-0 are the lower 8 bits of the ADCO Accumulated Result.
For ADOLJST = 1 (ADORPT must be '00'): Bits 7—4 are the lower 4 bits of the 12-bit
result. Bits 3—0 are 0000b.

SILICON LABS
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9. Voltage Regulator (REGO)

CB8051F55x/56x/57x devices include an on-chip low dropout voltage regulator (REGO0). The input to REGO
at the Vgregn Pin can be as high as 5.25 V. The output can be selected by software to 2.1 V or 2.6 V. When

enabled, the output of REGO appears on the Vpp pin, powers the microcontroller core, and can be used to
power external devices. On reset, REGO is enabled and can be disabled by software.

The Voltage regulator can generate an interrupt (if enabled by EREGO, EIE2.0) that is triggered whenever
the Vregn input voltage drops below the dropout threshold voltage. This dropout interrupt has no pending

flag and the recommended procedure to use it is as follows:

1. Wait enough time to ensure the Vrggn iNput voltage is stable
2. Enable the dropout interrupt (EREGO, EIE2.0) and select the proper priority (PREGO, EIP2.0)

3. If triggered, inside the interrupt disable it (clear EREGO, EIE2.0), execute all procedures necessary to
protect your application (put it in a safe mode and leave the interrupt now disabled.

4. In the main application, now running in the safe mode, regularly checks the DROPOUT bit
(REGOCN.0). Once it is cleared by the regulator hardware the application can enable the interrupt
again (EREGO, EIE1.6) and return to the normal mode operation.

The input (Vgregn) @nd output (Vpp) of the voltage regulator should both be bypassed with a large capaci-
tor (4.7 uF + 0.1 pF) to ground as shown in Figure 9.1. This capacitor will eliminate power spikes and pro-
vide any immediate power required by the microcontroller. The settling time associated with the voltage
regulator is shown in Table 5.8 on page 43.

Note: The output of the internal voltage regulator 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 of
the Vpp Monitor. If this is the case and the Vpp Monitor is set to the high threshold setting and if the
MCU receives a non-power on reset (POR), the MCU will remain in reset until a POR occurs (i.e.,
Vpp Monitor will keep the device in reset). A POR will force the Vpp Monitor to the low threshold
setting which is guaranteed 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 Vpp Monitor is always left in the low threshold setting (i.e. default value upon
POR).

|
|
I
REGO O j l Eﬂ VReGIN
|
|
4.7 uF A pFE
i
|
|

Regulator Enabled
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SFR Definition 13.1. IE: Interrupt Enable

Bit 7 6 5 4 3 2 1 0
Name EA ESPIO ET2 ESO ET1 EX1 ETO EXO
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xA8; Bit-Addressable; SFR Page = All Pages

Bit

Name

Function

7

EA

Enable All Interrupts.

Globally enables/disables all interrupts. It overrides individual interrupt mask settings.
0: Disable all interrupt sources.

1: Enable each interrupt according to its individual mask setting.

ESPIO

Enable Serial Peripheral Interface (SPIO) Interrupt.
This bit sets the masking of the SPIO interrupts.

0: Disable all SPIO interrupts.

1: Enable interrupt requests generated by SPIO.

ET2

Enable Timer 2 Interrupt.

This bit sets the masking of the Timer 2 interrupt.

0: Disable Timer 2 interrupt.

1: Enable interrupt requests generated by the TF2L or TF2H flags.

ESO

Enable UARTO Interrupt.

This bit sets the masking of the UARTO interrupt.
0: Disable UARTO interrupt.

1: Enable UARTO interrupt.

ET1

Enable Timer 1 Interrupt.

This bit sets the masking of the Timer 1 interrupt.

0: Disable all Timer 1 interrupt.

1: Enable interrupt requests generated by the TF1 flag.

EX1

Enable External Interrupt 1.

This bit sets the masking of External Interrupt 1.

0: Disable external interrupt 1.

1: Enable interrupt requests generated by the INTL input.

ETO

Enable Timer O Interrupt.

This bit sets the masking of the Timer 0O interrupt.

0: Disable all Timer O interrupt.

1: Enable interrupt requests generated by the TFO flag.

EXO

Enable External Interrupt O.

This bit sets the masking of External Interrupt O.

0: Disable external interrupt 0.

1: Enable interrupt requests generated by the INTO input.

SILICON LABS
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SFR Definition 14.3. FLSCL: Flash Scale

Bit 7 6 5 4 3 2 1 0

Name | Reserved | Reserved | Reserved FLRT Reserved | Reserved FLEWT | Reserved

Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xB6; SFR Page = All Pages
Bit Name Function
7:5 | Reserved |Must Write 000b.
4 FLRT Flash Read Time Control.

This bit should be programmed to the smallest allowed value, according to the system
clock speed.

0: SYSCLK < 25 MHz (Flash read strobe is one system clock).
1: SYSCLK > 25 MHz (Flash read strobe is two system clocks).

3:2 | Reserved |Must Write 00b.

1 FLEWT |Flash Erase Write Time Control.

This bit should be set to 1b before Writing or Erasing Flash.
0: Short Flash Erase / Write Timing.
1: Extended Flash Erase / Write Timing.

0 Reserved | Must Write Ob.

133 Rev. 1.2
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17.6.1.3. 8-bit MOVX with Bank Select: EMIOCF[4:2] = 010

Muxed 8-bit WRITE with Bank Select
ADDRI[15:8] EMIF ADDRESS (8 MSBs) from EMIOCN
AD[7:0] EMIF ADDF;%S;SF l(flLSBS) el EMIF WRITE DATA
<_TALEH 4"47TALEL_>
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\
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Figure 17.5. Multiplexed 8-bit MOVX with Bank Select Timing
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SFR Definition 18.3. OSCICRS: Internal Oscillator Coarse Calibration

Bit 7 6 5 4 3 2 1 0
Name OSCICRS[6:0]
Type R RIW
Reset 0 Varies Varies Varies Varies Varies Varies Varies
SFR Address = 0xA2; SFR Page = OxOF
Bit Name Function
7 Unused Read = 0; Write = Don’t Care

6:0 | OSCICRS[6:0]

Internal Oscillator Coarse Calibration Bits.
These bits determine the internal oscillator period. When set to 0000000b, the
internal oscillator operates at its slowest setting. When set to 1111111b, the inter-
nal oscillator operates at its fastest setting. The reset value is factory calibrated
to generate an internal oscillator frequency of 24 MHz.

SFR Definition 18.4. OSCIFIN: Internal Oscillator Fine Calibration

Bit 7 6 5 4 3 2 1 0
OSCIFIN[5:0]
Type R R RIW
Reset 0 0 Varies Varies Varies Varies Varies Varies
SFR Address = Ox9E; SFR Page = OxOF
Bit Name Function
7.6 Unused Read = 00b; Write = Don’t Care

5:0 | OSCIFIN[5:0]

Internal Oscillator Fine Calibration Bits.

These bits are fine adjustment for the internal oscillator period. The reset value is
factory calibrated to generate an internal oscillator frequency of 24 MHz.

SILICON LABS
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SFR Definition 19.8. P2MASK: Port 2 Mask Register

Bit 7 6 5 4 3 2 1 0
Name P2MASK]7:0]
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xB2; SFR Page = 0x00
Bit Name Function
7:0 | P2MASK][7:0] |Port 2 Mask Value.

Selects P2 pins to be compared to the corresponding bits in P2MAT.
0: P2.n pin logic value is ignored and cannot cause a Port Mismatch event.
1: P2.n pin logic value is compared to P2MAT.n.

Note: P2.2-P2.7 are available on 40-pin and 32-pin packages.

SFR Definition 19.9. P2MAT: Port 2 Match Register

Bit 7 6 5 4 3 2 1 0
Name P2MAT[7:0]
Type R/W
Reset 1 1 1 1 1 1 1 1
SFR Address = 0xB1; SFR Page = 0x00
Bit Name Function
7:0 P2MAT[7:0] |Port 2 Match Value.

Match comparison value used on Port 2 for bits in P2MAT which are set to 1.
0: P2.n pin logic value is compared with logic LOW.
1: P2.n pin logic value is compared with logic HIGH.

Note: P2.2-P2.7 are available on 40-pin and 32-pin packages.

SILICON LABS
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The application should perform the following steps when an interrupt is requested.

1. Check the DONE bit (LINOST.0) and the ERROR bit (LINOST.2).

2. If performing a master receive operation and the transfer was successful, read the received data from
the data buffer.

3. If the transfer was not successful, check the error register to determine the kind of error. Further error
handling has to be done by the application.

4. Setthe RSTINT (LINOCTRL.3) and RSTERR bits (LINOCTRL.2) to reset the interrupt request and the
error flags.

20.4. LIN Slave Mode Operation

When the device is configured for slave mode operation, it must wait for a command from a master node.
Access from the firmware to the data buffer and ID registers of the LIN controller is only possible when a
data request is pending (DTREQ bit (LINOST.4) is 1) and also when the LIN bus is not active (ACTIVE bit
(LINOST.7) is set to 0).

The LIN controller in slave mode detects the header of the message frame sent by the LIN master. If slave
synchronization is enabled (autobaud), the slave synchronizes its internal bit time to the master bit time.

The LIN controller configured for slave mode will generated an interrupt in one of three situations:

1. After the reception of the IDENTIFIER FIELD

2. When an error is detected

3. When the message transfer is completed.

The application should perform the following steps when an interrupt is detected:

1. Check the status of the DTREQ bit (LINOST.4). This bit is set when the IDENTIFIER FIELD has been
received.

2. If DTREQ (LINOST.4) is set, read the identifier from LINOID and process it. If DTREQ (LINOST.4) is not
set, continue to step 7.

3. Setthe TXRX bit (LINOCTRL.5) to 1 if the current frame is a transmit operation for the slave and set to
0 if the current frame is a receive operation for the slave.

4. Load the data length into LINOSIZE.

5. For a slave transmit operation, load the data to transmit into the data buffer.
6. Set the DTACK bit (LINOCTRL.4). Continue to step 10.

7

. If DTREQ (LINOST.4) is not set, check the DONE bit (LINOST.0). The transmission was successful if the
DONE bit is set.

8. If the transmission was successful and the current frame was a receive operation for the slave, load the
received data bytes from the data buffer.

9. If the transmission was not successful, check LINOERR to determine the nature of the error. Further
error handling has to be done by the application.

10.Set the RSTINT (LINOCTRL.3) and RSTERR bits (LINOCTRL.2) to reset the interrupt request and the
error flags.

In addition to these steps, the application should be aware of the following:

1. If the current frame is a transmit operation for the slave, steps 1 through 5 must be completed during
the IN-FRAME RESPONSE SPACE. If it is not completed in time, a timeout will be detected by the
master.

2. If the current frame is a receive operation for the slave, steps 1 through 5 have to be finished until the
reception of the first byte after the IDENTIFIER FIELD. Otherwise, the internal receive buffer of the LIN
controller will be overwritten and a timeout error will be detected in the LIN controller.

198 Rev. 1.2
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22.4.3. Data Register

The SMBus Data register SMBODAT holds a byte of serial data to be transmitted or one that has just been
received. Software may safely read or write to the data register when the Sl flag is set. Software should not
attempt to access the SMBODAT register when the SMBus is enabled and the Sl flag is cleared to logic O,
as the interface may be in the process of shifting a byte of data into or out of the register.

Data in SMBODAT is always shifted out MSB first. After a byte has been received, the first bit of received
data is located at the MSB of SMBODAT. While data is being shifted out, data on the bus is simultaneously
being shifted in. SMBODAT always contains the last data byte present on the bus. In the event of lost arbi-
tration, the transition from master transmitter to slave receiver is made with the correct data or address in
SMBODAT.

SFR Definition 22.3. SMBODAT: SMBus Data

Bit 7 6 5 4 3
Name SMBODATI[7:0]
Type RIW
Reset 0 0 0 0 0

SFR Address = 0xC2; SMBODAT = 0x00
Bit Name Function

7:0 | SMBODAT[7:0] | SMBus Data.

The SMBODAT register contains a byte of data to be transmitted on the SMBus
serial interface or a byte that has just been received on the SMBus serial interface.
The CPU can read from or write to this register whenever the Sl serial interrupt flag
(SMBOCN.0) is set to logic 1. The serial data in the register remains stable as long
as the Sl flag is set. When the Sl flag is not set, the system may be in the process
of shifting data in/out and the CPU should not attempt to access this register.

22.5. SMBus Transfer Modes

The SMBus interface may be configured to operate as master and/or slave. At any particular time, it will be
operating in one of the following four modes: Master Transmitter, Master Receiver, Slave Transmitter, or
Slave Receiver. The SMBus interface enters Master Mode any time a START is generated, and remains in
Master Mode until it loses an arbitration or generates a STOP. An SMBus interrupt is generated at the end
of all SMBus byte frames. As a receiver, the interrupt for an ACK occurs before the ACK. As a transmitter,
interrupts occur after the ACK.

Rev. 1.2 228

SILICON LABS



C8051F55x/56x/57x

Table 22.4. SMBus Status Decoding (Continued)

Values Read Current SMbus State Typical Response Options Valuesto 3
Write *8‘
. z2
< W
o S
0|85 |E |2 5 5
T s 8 X |o|x <|0IX|% 5
° |8 o |O|x |0 E|E|O|3 o
= 00> << (< 0N 0| |Z >
0100 |0 |0 |0 |A slave byte was transmitted; |No action required (expecting 00| X| 0001
NACK received. STOP condition).
0 [0 |1 |A slave byte was transmitted; |Load SMBODAT with nextdata | 0 | 0 | X | 0100
5 ACK received. byte to transmit.
E 0 |1 |X |A Slave byte was transmitted; |No action required (expecting 0|0 |X| 0001
% error detected. Master to end transfer).
~ |0101 |0 |X [X |Anillegal STOP or bus error |Clear STO. 0|0 |X| —
g was detected while a Slave
‘—U‘; Transmission was in progress.
0010 |1 |0 |X |Aslave address + R/W was |If Write, Acknowledge received | 0| 0| 1 | 0000
received; ACK requested. address
If Read, Load SMBODAT with 0|0]|1|0100
data byte; ACK received address
NACK received address. 0|0 —
1 |1 (X [|Lost arbitration as master; If Write, Acknowledge received |0 | 0| 1 | 0000
slave address + R/W received; |address
ACK requested. If Read, Load SMBODAT with | 0 | 0 | 1 | 0100
data byte; ACK received address
NACK received address. ojo0| —
Reschedule failed transfer; 1{0|0] 1110
NACK received address.
0001 [0 |0 |X |A STOP was detected while |Clear STO. 0|0 |X| —
addressed as a Slave Trans-
mitter or Slave Receiver.
o 1 |1 |X [Lost arbitration while attempt- |No action required (transfer 0(0|0| —
-S ing a STOP. complete/aborted).
(8}
& (0000 |1 |0 [X |Aslave byte was received; Acknowledge received byte; 0|01 | 0000
v ACK requested. Read SMBODAT.
‘—Uﬁ) NACK received byte. o(ojo0| —
< |0010 [0 |1 (X |Lost arbitration while attempt- |Abort failed transfer. O(0|X| —
O -
£ ing a repeated START. Reschedule failed transfer. 1]/0][x] 1110
é 0001 |0 |1 |X |Lost arbitration due to a Abort failed transfer. 0|0 | X| —
s detected STOP. Reschedule failed transfer. 1]0|x]| 1110
W [0000 |1 [1 [X [Lost arbitration while transmit- |Abort failed transfer. o(ojo0| —
m .
2 ting a data byte as master. Reschedule failed transfer. 1/o0]o]| 1110
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Table 24.1. SPI Slave Timing Parameters

Parameter |Description Min Max Units
Master Mode Timing” (See Figure 24.8 and Figure 24.9)
TMcKH SCK High Time 1 X TsyscLk — ns
TMeKL SCK Low Time 1 X TsyscLk — ns
Twis MISO Valid to SCK Shift Edge 1 X Tgyscik + 20 — ns
TviH SCK Shift Edge to MISO Change 0 — ns
Slave Mode Timing* (See Figure 24.10 and Figure 24.11)
Tse NSS Falling to First SCK Edge 2 X TsyscLk — ns
Tsp Last SCK Edge to NSS Rising 2 X TgyscLk — ns
Tsez NSS Falling to MISO Valid — 4xTgysclk | Nns
Tspz NSS Rising to MISO High-Z — 4xTsysclk | Ns
TexH SCK High Time 5 X TsyscLk — ns
TexL SCK Low Time 5 X TsyscLk — ns
Tais MOSI Valid to SCK Sample Edge 2 X TsyscLk — ns
Toiy SCK Sample Edge to MOSI Change 2 X TgyscLk — ns
Tson SCK Shift Edge to MISO Change — 4xTgyscik | Ns
TsiH Last SCK Edge to MISO Change 6 X TsyscLk 8 X Tgyscik | s
(CKPHA = 1 ONLY)
*Note: TgyscLk is equal to one period of the device system clock (SYSCLK).
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SFR Definition 25.8. TMR2CN: Timer 2 Control

Bit 7 6 5 4 3 2 1 0
Name TF2H TF2L TF2LEN | TF2CEN | T2SPLIT TR2 T2XCLK
Type R/W R/W R/W R/W R/W R/W R R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xC8; Bit-Addressable; SFR Page = 0x00

Bit Name Function

7 TF2H Timer 2 High Byte Overflow Flag.
Set by hardware when the Timer 2 high byte overflows from OxFF to 0x00. In 16 bit
mode, this will occur when Timer 2 overflows from OXxFFFF to 0x0000. When the
Timer 2 interrupt is enabled, setting this bit causes the CPU to vector to the Timer 2
interrupt service routine. This bit is not automatically cleared by hardware.

6 TF2L Timer 2 Low Byte Overflow Flag.
Set by hardware when the Timer 2 low byte overflows from OxFF to 0x00. TF2L will
be set when the low byte overflows regardless of the Timer 2 mode. This bit is not
automatically cleared by hardware.

5 TF2LEN |Timer 2 Low Byte Interrupt Enable.
When set to 1, this bit enables Timer 2 Low Byte interrupts. If Timer 2 interrupts are
also enabled, an interrupt will be generated when the low byte of Timer 2 overflows.

4 TF2CEN |Timer 2 Capture Mode Enable.
0: Timer 2 Capture Mode is disabled.
1: Timer 2 Capture Mode is enabled.

3 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.

2 TR2 Timer 2 Run Control.
Timer 2 is enabled by setting this bit to 1. In 8-bit mode, this bit enables/disables
TMR2H only; TMR2L is always enabled in split mode.

1 Unused Read = Ob; Write = Don’t Care

0 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 clock is the system clock divided by 12.
1: Timer 2 clock is the external clock divided by 8 (synchronized with SYSCLK).
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Write to
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Figure 26.7. PCA Frequency Output Mode

26.3.5. 8-bit, 9-bit, 10-bit and 11-bit Pulse Width Modulator Modes

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, and
the setting of the PWM cycle length (8, 9, 10 or 11-bits). For backwards-compatibility with the 8-bit PWM
mode available on other devices, the 8-bit PWM mode operates slightly different than 9, 10 and 11-bit
PWM modes. It is important to note that all channels configured for 8/9/10/11-bit PWM mode will use
the same cycle length. It is not possible to configure one channel for 8-bit PWM mode and another for 11-
bit mode (for example). However, other PCA channels can be configured to Pin Capture, High-Speed Out-
put, Software Timer, Frequency Output, or 16-bit PWM mode independently.

26.3.5.1. 8-bit Pulse Width Modulator Mode

The duty cycle of the PWM output signal in 8-bit PWM mode is varied using the module's PCAOCPLn cap-
ture/compare register. When the value in the low byte of the PCA counter/timer (PCAOL) is equal to the
value in PCAOCPLN, the output on the CEXn pin will be set. When the count value in PCAOL overflows, the
CEXn output will be reset (see Figure 26.8). Also, when the counter/timer low byte (PCAOL) overflows from
OxFF to 0x00, PCAOCPLn is reloaded automatically with the value stored in the module’s capture/compare
high byte (PCAOCPHnN) without software intervention. Setting the ECOMn and PWMn bits in the
PCAOCPMn register, and setting the CLSEL bits in register PCAOPWM to 00b enables 8-Bit Pulse Width
Modulator mode. If the MATnN bit is set to 1, the CCFn flag for the module will be set each time an 8-bit
comparator match (rising edge) occurs. The COVF flag in PCAOPWM can be used to detect the overflow
(falling edge), which will occur every 256 PCA clock cycles. The duty cycle for 8-Bit PWM Mode is given in
Equation 26.2.

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCAO Cap-
ture/Compare registers, the low byte should always be written first. Writing to PCAOCPLnN clears the
ECOMRN bit to 0; writing to PCAOCPHnN sets ECOMn to 1.

_ (256 —PCAQOCPHnN)
Duty Cycle 56

Equation 26.2. 8-Bit PWM Duty Cycle

Using Equation 26.2, the largest duty cycle is 100% (PCAOCPHn = 0), and the smallest duty cycle is
0.39% (PCAOCPHN = OxFF). A 0% duty cycle may be generated by clearing the ECOMn bit to 0.
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Table 26.3. Watchdog Timer Timeout Intervals?!

System Clock (Hz) PCAOCPL5 Timeout Interval (ms)
24,000,000 255 32.8
24,000,000 128 16.5
24,000,000 32 4.2
3,000,000 255 262.1

3,000,000 128 132.1
3,000,000 32 33.8
187,5007 255 4194
187,500° 128 2114
187,5007 32 541
Notes:

1. Assumes SYSCLK/12 as the PCA clock source, and a PCAOL value
of 0x00 at the update time.

2. Internal SYSCLK reset frequency = Internal Oscillator divided by
128.
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DOCUMENT CHANGE LIST

Revision 0.5 to Revision 1.0

Updated “2. Ordering Information” to include -A (Automotive) devices and automotive qualification
information.

Updated Figure 4.8 on page 35.

Updated supply current related specifications throughout “5. Electrical Characteristics” .

Updated SFR Definition 7.1 to change VREF high setting to 2.20 V from 2.25 V.

Updated Figure 8.1 to indicate that Comparators are powered from Vg and not Vppa.

Updated the Gain Table in “6.3.1. Calculating the Gain Value” to fix the ADCOGNH Value in the last
row.

Updated Table 10.1 with correct timing for all branch instructions, MOVC, and CPL A.

Updated “14.2. Non-volatile Data Storage” to clarify behavior of 8-bit MOVX instructions and when
writing/erasing Flash.

Updated SFR Definition 14.3 (FLSCL) to include FLEWT bit definition. This bit must be set before
writing or erasing Flash. Also updated Table 5.5 to reflect new Flash Write and Erase timing.

Updated “16.7. Flash Error Reset” with an additional cause of a Flash Error reset.

Updated “19.1.3. Interfacing Port I/O in a Multi-Voltage System” to remove note regarding interfacing to
voltages above VIO.

Updated “22. SMBus” to remove all hardware ACK features, including SMBOADM and SMBOADR
SFRs.

Updated SFR Definition 23.1 (SCONO) to correct SFR Page to 0x00 from All Pages.
All items from the C8051F55x-F56x-57x Errata dated November 5th, 2009 are incorporated into this data sheet.

Revision 1.0 to Revision 1.1

Updated “1. System Overview” with a voltage range specification for the internal oscillator.

Updated Table 5.6, “Internal High-Frequency Oscillator Electrical Characteristics,” on page 42 with new
conditions for the internal oscillator accuracy. The internal oscillator accuracy is dependent on the
operating voltage range.

Updated “5. Electrical Characteristics” to remove the internal oscillator curve across temperature
diagram.

Updated Figure 6.4 on Page 51 with new timing diagram when using CNVSTR pin.

Updated SFR Definition 7.1 (REFOCN) with oscillator suspend requirement for ZTCEN.

Fixed incorrect cross references in “8. Comparators” .

Updated SFR Definition 9.1 (REGOCN) with a new definition for Bit 6. The bit 6 reset value is 1b and
must be written to 1b.

Update “15.3. Suspend Mode” with note regarding ZTCEN.

Added Port 2 Event and Port 3 Events to wake-up sources in “18.2.1. Internal Oscillator Suspend
Mode”

Updated “20. Local Interconnect Network (LINO)” with a voltage range specification for the internal
oscillator.

Updated LIN Register Definitions 20.9 and 20.10 with correct reset values.

Updated “21. Controller Area Network (CANO)” with a voltage range specification for the internal
oscillator.

Updated C2 Register Definitions 27.2 and 27.3 with correct C2 and SFR Addresses.
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