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C8051F52x/F52xA/F53x/F53xA

1.9. Port Input/Output

CB8051F52x/F52xA/F53x/F53xA devices include up to 16 I/O pins. Port pins are organized as two byte-
wide ports. The port pins behave like typical 8051 ports with a few enhancements. Each port pin can be
configured as a digital or analog 1/0O pin. Pins selected as digital I/O can be configured for push-pull or
open-drain operation. The “weak pullups” that are fixed on typical 8051 devices may be globally disabled

to save power.

The Digital Crossbar allows mapping of internal digital system resources to port I/O pins. On-chip
counter/timers, serial buses, hardware interrupts, and other digital signals can be configured to appear on
the port pins using the Crossbar control registers. This allows the user to select the exact mix of general-
purpose port I/O, digital, and analog resources needed for the application.
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Figure 1.9. Port I/O Functional Block Diagram
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Table 2.2. Global DC Electrical Characteristics
—40 to +125 °C, 25 MHz System Clock unless otherwise specified. Typical values are given at 25 °C

Parameter Conditions Min Typ Max Units
Digital Supply Current—CPU Inactive (Idle Mode, not fetching instructions from Flash)
ldle Ipp>* Vpp = 2.1V
Clock = 32 kHz — 8 — MA
Clock = 200 kHz — 22 — MA
Clock = 1 MHz — 0.09 — mA
Clock = 25 MHz — 2.2 5 mA
VDD =26V
Clock = 32 kHz — 9 — HA
Clock = 200 kHz — 30 — MA
Clock = 1 MHz — 0.13 — mA
Clock = 25 MHz — 3 6.5 mA
Idle Ipp Frequency Sensitivity>® T=25°C:
Vpp=2.1V,F<1MHz — 90 — | MA/MHz
Vpp =2.1V,F>1MHz — 90 — |MWA/MHz
Vpp = 2.6V, F<1MHz — | 18 | — |WAMHz
Vpp = 2.6 V, F > 1 MHz — | U8 | — |pAMHz
Digital Supply Current® Oscillator not running,
(Stop or Suspend Mode) Vpp Monitor Disabled.
T=25°C — 2 — HA
T=60°C — 3 — HA
T=125°C — 50 — A
Notes:
1. For more information on Vreg)n Characteristics, see Table 2.6 on page 30.
2. SYSCLK must be at least 32 kHz to enable debugging.
3. Based on device characterization data; Not production tested.
4. Does not include internal oscillator or internal regulator supply current.
5. Ipp can be estimated for frequencies <= 12 MHz by multiplying the frequency of interest by the frequency

sensitivity number for that range. When using these numbers to estimate Ipp > 12 MHz, the estimate should be
the current at 25 MHz minus the difference in current indicated by the frequency sensitivity number. For
example: Vpp = 2.6 V; F= 20 MHz, Ipp = 7.3 mA — (25 MHz — 20 MHz) x 0.184 mA/MHz = 6.38 mA.

Idle Ipp can be estimated for frequencies <= 1 MHz by multiplying the frequency of interest by the frequency
sensitivity number for that range. When using these numbers to estimate Ipp > 1 MHz, the estimate should be
the current at 25 MHz minus the difference in current indicated by the frequency sensitivity number. For
example: Vpp = 2.6 V; F=5 MHz, Idle Ipp = 3 mA — (25 MHz- 5 MHz) x 118 pA/MHz = 0.64 mA.
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4.3. ADCO Operation
In a typical system, ADCO is configured using the following steps:

If a gain adjustment is required, refer to Section “4.4. Selectable Gain” on page 60.

Choose the start of conversion source.

Choose Normal Mode or Burst Mode operation.

If Burst Mode, choose the ADCO Idle Power State and set the Power-Up Time.

Choose the tracking mode. Note that Pre-Tracking Mode can only be used with Normal Mode.
Calculate required settling time and set the post convert-start tracking time using the ADOTK bits.
Choose the repeat count.

Choose the output word justification (Right-Justified or Left-Justified).

9. Enable or disable the End of Conversion and Window Comparator Interrupts.

4.3.1. Starting a Conversion

A conversion can be initiated in one of four ways, depending on the programmed states of the ADCO Start
of Conversion Mode bits (ADOCM1-0) in register ADCOCN. Conversions may be initiated by one of the fol-
lowing:

m  Writing a 1 to the ADOBUSY bit of register ADCOCN

m A rising edge on the CNVSTR input signal (pin P0.6)

m A Timer 1 overflow (i.e., timed continuous conversions)

m A Timer 2 overflow (i.e., timed continuous conversions)

© N~ wDd R

Writing a 1 to ADOBUSY provides software control of ADCO whereby conversions are performed "on-
demand.” During conversion, the ADOBUSY bit is set to logic 1 and reset to logic 0 when the conversion is
complete. The falling edge of ADOBUSY triggers an interrupt (when enabled) and sets the ADCO interrupt
flag (ADOINT). Note: When polling for ADC conversion completions, the ADCO interrupt flag (ADOINT)
should be used. Converted data is available in the ADCO data registers, ADCOH:ADCOL, when bit ADOINT
is logic 1. Note that when Timer 2 overflows are used as the conversion source, Low Byte overflows are
used if Timer2 is in 8-bit mode; High byte overflows are used if Timer 2 is in 16-bit mode. See Section
“18. Timers” on page 182 for timer configuration.

Important Note: The CNVSTR input pin also functions as Port pin P0.5 on C8051F52x/52xA devices and
P1.2 on C8051F53x/53xA devices. When the CNVSTR input is used as the ADCO conversion source, Port
pin P0.5 or P1.2 should be skipped by the Digital Crossbar. To configure the Crossbar to skip P0.5 or P1.2,
set to 1 to the appropriate bit in the PnSKIP register. See Section “13. Port Input/Output” on page 120 for
details on Port I/O configuration.

4.3.2. Tracking Modes

Each ADCO conversion must be preceded by a minimum tracking time for the converted result to be accu-
rate, as shown in Table 2.3 on page 28. ADCO has three tracking modes: Pre-Tracking, Post-Tracking, and
Dual-Tracking. Pre-Tracking Mode provides the minimum delay between the convert start signal and end
of conversion by tracking continuously before the convert start signal. This mode requires software man-
agement in order to meet minimum tracking requirements. In Post-Tracking Mode, a programmable track-
ing time starts after the convert start signal and is managed by hardware. Dual-Tracking Mode maximizes
tracking time by tracking before and after the convert start signal. Figure 4.3 shows examples of the three
tracking modes.

Pre-Tracking Mode is selected when ADOTM is set to 10b. Conversions are started immediately following
the convert start signal. ADCO is tracking continuously when not performing a conversion. Software must
allow at least the minimum tracking time between each end of conversion and the next convert start signal.
The minimum tracking time must also be met prior to the first convert start signal after ADCO is enabled.
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4.3.6. Settling Time Requirements

A minimum tracking time is required before an accurate conversion can be performed. This tracking time is
determined by the AMUXO resistance, the ADCO sampling capacitance, any external source resistance,
and the accuracy required for the conversion.

Figure 4.6 shows the equivalent ADCO input circuit. The required ADCO settling time for a given settling
accuracy (SA) may be approximated by Equation 4.1. When measuring the Temperature Sensor output,
use the settling time specified in Table 2.3 on page 28. See Table 2.3 on page 28 for ADCO minimum set-
tling time requirements.

— (2
t= ln(S_A) X RrotaLCsampLE

Equation 4.1. ADCO Settling Time Requirements

Where:

SA is the settling accuracy, given as a fraction of an LSB (for example, 0.25 to settle within 1/4 LSB)
tis the required settling time in seconds

RroTaL is the sum of the AMUXO resistance and any external source resistance.

n is the ADC resolution in bits (12).

MUX Select

!

Px.x X—OW

RMUX

— CsampLE

Rclnput: Rwux * CsampLe =

Figure 4.6. ADCO Equivalent Input Circuits

4.4. Selectable Gain

ADCO on the C8051F52x/52xA/53x/53xA family of devices implements a selectable gain adjustment
option. By writing a value to the gain adjust address range, the user can select gain values between 0 and
1.016.

For example, three analog sources to be measured have full-scale outputs of 5.0 V, 4.0 V, and 3.0 V,
respectively. Each ADC measurement would ideally use the full dynamic range of the ADC with an internal
voltage reference of 1.5 V or 2.2 V (set to 2.2 V for this example). When selecting signal one (5.0 V full-
scale), a gain value of 0.44 (5 V full scale * 0.44 = 2.2 V full scale) provides a full-scale signal of 2.2 V
when the input signal is 5.0 V. Likewise, a gain value of 0.55 (4 V full scale * 0.55 = 2.2 V full scale) for the
second source and 0.73 (3 V full scale * 0.73 = 2.2 V full scale) for the third source provide full-scale ADCO
measurements when the input signal is full-scale.

Additionally, some sensors or other input sources have small part-to-part variations that must be
accounted for to achieve accurate results. In this case, the programmable gain value could be used as a
calibration value to eliminate these part-to-part variations.
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SFR Definition 4.6. ADCOH: ADCO Data Word MSB

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

| \ \ | \ \ | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:

OxBE

Bits7-0: 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 resuilt.

SFR Definition 4.7. ADCOL: ADCO Data Word LSB

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:
0xBD

Bits7-0: ADCO Data Word Low-Order Bits.

For ADOLJST = 0: Bits 7—0 are the lower 8 bits of the ADC0O 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.
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SFR Definition 7.3. CPTOMD: ComparatorO Mode Selection

RIW RIW RIW RIW R/W RIW RIW R/W Reset Value
|Reserved| — | CPORIE | CPOFIE| — | — |CPOMD1|CPOMDO | 00000010
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO SFR Address:
0x9D
Bit7: RESERVED. Read = Ob. Must write Ob.
Bit6: UNUSED. Read = 0b. Write = don't care.
Bit5: CPORIE: Comparator Rising-Edge Interrupt Enable.
0: Comparator rising-edge interrupt disabled.
1: Comparator rising-edge interrupt enabled.
Bit4: CPOFIE: Comparator Falling-Edge Interrupt Enable.
0: Comparator falling-edge interrupt disabled.
1: Comparator falling-edge interrupt enabled.
Note: It is necessary to enable both CPOXIE and the correspondent ECPx bit located in EIE1
SFR.
Bits3—-2: UNUSED. Read = 00b. Write = don't care.
Bits1-0: CPOMD1-CPOMDO: ComparatorO Mode Select

These bits select the response time for Comparator0.

Mode | CPOMD1 | CPOMDO CPO Falling Edge Response
Time (TYP)
0 0 0 Fastest Response Time
1 0 1 —
2 1 0 —
3 1 1 Lowest Power Consumption

Note: Rising Edge response times are approximately double the Falling Edge response

times.
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SFR Definition 10.5. ITO1CF: INTO/INT1 Configuration

RIW RIW R/W RIW R/W R/W RIW R/W Reset Value
| INIPL | INISL2 | INISL1 | INISLO | INOPL | INOSL2 | INOSL1 | INOSLO |00000001
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0
SFR Address:  OXE4

Note: Refer to SFR Definition 18.1. “TCON: Timer Control” on page 186 for INTO/1 edge- or level-sensitive interrupt selection.

Bit 7: IN1IPL: INTO Polarity
0: INTO input is active low.
1: INTO input is active high.

Bits 6-4: IN1SL2-0: INTO Port Pin Selection Bits .
These bits select which Port pin is assigned to INTO. Note that this pin assignment is inde-
pendent of the Crossbar; INTO will monitor the assigned Port pin without disturbing the
peripheral that has been assigned the Port pin via the Crossbar. The Crossbar will not
assign the Port pin to a peripheral if it is configured to skip the selected pin (accomplished by
setting to 1 the corresponding bit in register POSKIP).

IN1SL2-0 INT1 Port Pin
000 P0.0
001 PO.1
010 P0.2
011 P0.3
100 P0.4
101 P0.5
110 PO.6*
111 PO.7*
Note: Available in the C80151F53x/C8051F53xA parts.

Bit 3: INOPL: INTO Polarity
0: INTO interrupt is active low.
1: INTO interrupt is active high.

Bits 2-0: INTOSL2-0: INTO Port Pin Selection Bits _
These bits select which Port pin is assigned to INTO. Note that this pin assignment is inde-
pendent of the Crossbar. INTO will monitor the assigned Port pin without disturbing the
peripheral that has been assigned the Port pin via the Crossbar. The Crossbar will not
assign the Port pin to a peripheral if it is configured to skip the selected pin (accomplished by
setting to 1 the corresponding bit in register POSKIP).

INOSL2-0 INTO Port Pin
000 PO0.0
001 PO.1
010 P0.2
011 P0.3
100 P0.4
101 P0O.5
110 PO.6*
111 PO.7*
Note: Available in the C80151F53x/C8051F53xA parts.
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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
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15.2.2. 9-Bit UART

9-bit UART mode uses a total of eleven bits per data byte: a start bit, 8 data bits (LSB first), a programma-
ble ninth data bit, and a stop bit. The state of the ninth transmit data bit is determined by the value in TB80
(SCONO0.3), which is assigned by user software. It can be assigned the value of the parity flag (bit P in reg-
ister PSW) for error detection, or used in multiprocessor communications. On receive, the ninth data bit
goes into RB80 (SCONO.2) and the stop bit is ignored.

Data transmission begins when an instruction writes a data byte to the SBUFO register. The TIO Transmit
Interrupt Flag (SCONO.1) is set at the end of the transmission (the beginning of the stop-bit time). Data
reception can begin any time after the RENO Receive Enable bit (SCONO0.4) is set to 1. After the stop bit is
received, the data byte will be loaded into the SBUFO receive register if the following conditions are met:
(1) RIO must be logic 0, and (2) if MCEQO is logic 1, the 9th bit must be logic 1 (when MCEQ is logic 0, the
state of the ninth data bit is unimportant). If these conditions are met, the eight bits of data are stored in
SBUFO, the ninth bit is stored in RB80, and the RIO flag is set to 1. If the above conditions are not met,
SBUFO0 and RB80 will not be loaded and the RIO flag will not be set to 1. A UARTO interrupt will occur if
enabled when either TI0 or RIO is set to 1.

MARK START
BIT DO D1 D2 D3 D4 D5 D6 D7 D8 STOP
SPACE — BIT
BIT TIMES | ] ] ] ] ] ] ] ] ] ] ]
I ‘A I ‘A I ‘A I ‘A I ‘A I ‘A I ‘A I ‘A I ‘A I ‘A I ‘A 1
arswewe | L
Figure 15.5. 9-Bit UART Timing Diagram
®
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SFR Definition 15.1. SCONO: Serial Port 0 Control

R/W R R/W R/W R/W R/W R/W R/W Reset Value
[SOMODE| - | MCEO | RENO | TB80 | RB80 [ TIO RIO 01000000
. . . . . . . . Bit
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Addressable
SFR Address:  0x98
Bit7: SOMODE: Serial Port 0 Operation Mode.
This bit selects the UARTO Operation Mode.
0: 8-bit UART with Variable Baud Rate.
1: 9-bit UART with Variable Baud Rate.
Bit6: UNUSED. Read = 1b. Write = don't care.
Bit5: MCEO: Multiprocessor Communication Enable.
The function of this bit is dependent on the Serial Port 0 Operation Mode.
SOMODE = 0: Checks for valid stop bit.
0: Logic level of stop bit is ignored.
1: RIO will only be activated if stop bit is logic level 1.
SOMODE = 1: Multiprocessor Communications Enable.
0: Logic level of ninth bit is ignored.
1: RIO is set and an interrupt is generated only when the ninth bit is logic 1.
Bit4: RENO: Receive Enable.
This bit enables/disables the UART receiver.
0: UARTO reception disabled.
1: UARTO reception enabled.
Bit3: TB80: Ninth Transmission Bit.
The logic level of this bit will be assigned to the ninth transmission bit in 9-bit UART Mode. It
is not used in 8-bit UART Mode. Set or cleared by software as required.
Bit2: RB80: Ninth Receive Bit.
RB80 is assigned the value of the STOP bit in Mode 0; it is assigned the value of the 9th
data bit in Mode 1.
Bitl: TI0: Transmit Interrupt Flag.
Set by hardware when a byte of data has been transmitted by UARTO (after the 8th bit in 8-
bit UART Mode, or at the beginning of the STOP bit in 9-bit UART Mode). When the UARTO
interrupt is enabled, setting this bit causes the CPU to vector to the UARTO interrupt service
routine. This bit must be cleared manually by software.
BitO: RIO: Receive Interrupt Flag.
Set to 1 by hardware when a byte of data has been received by UARTO (set at the STOP bit
sampling time). When the UARTO interrupt is enabled, setting this bit to 1 causes the CPU to
vector to the UARTO interrupt service routine. This bit must be cleared manually by software.
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17. LIN (C8051F520/0A/3/3A/6/6A and C8051F530/0A/3/3A/6/6A)

Important Note: This chapter assumes an understanding of the Local Interconnect Network (LIN) proto-
col. For more information about the LIN protocol, including specifications, please refer to the LIN consor-
tium (http://www.lin-subbus.org/).

LIN is an asynchronous, serial communications interface used primarily in automotive networks. The Sili-
con Laboratories LIN controller is compliant to the 2.1 Specification, implements a complete hardware LIN
interface, and includes the following features:

Selectable Master and Slave modes.
Automatic baud rate option in slave mode

The internal oscillator is accurate to within 0.5% of 24.5 MHz across the entire temperature range and
for VDD voltages greater than or equal to the minimum output of the on-chip voltage regulator, so an
external oscillator is not necessary for master mode operation for most systems.

Note: The minimum system clock (SYSCLK) required when using the LIN peripheral is 8 MHz.

C8051F520/0A/3/3A/6/6A and C8051F530/0A/3/3A/6/6A

LIN Controller 8051 MCU Core
LIN Data LIN Control LINADDR
Registers Registers - >
LINDATA
Indirectly Addressed Registers

I

Control State Machine |t LINCF

X

>
RX

Figure 17.1. LIN Block Diagram

The LIN peripheral has four main components:

1. LIN Access Registers—Provide the interface between the MCU core and the LIN peripheral.

2. LIN Data Registers—Where transmitted and received message data bytes are stored.

3. LIN Control Registers—Control the functionality of the LIN interface.

4. Control State Machine and Bit Streaming Logic—Contains the hardware that serializes mes-
sages and controls the bus timing of the controller.
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17.4. 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 data buffer and ID registers of the LIN peripheral 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 peripheral 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 peripheral 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. Set the 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
peripheral will be overwritten and a timeout error will be detected in the LIN peripheral.

3. The LIN module does not directly support LIN Version 1.3 Extended Frames. If the application detects
an unknown identifier (e.g. extended identifier), it has to write a 1 to the STOP bit (LINOCTRL.7) instead
of setting the DTACK (LINOCTRL.4) bit. At that time, steps 2 through 5 can then be skipped. In this
situation, the LIN peripheral stops the processing of the LIN communication until the next SYNC
BREAK is received.

4. Changing the configuration of the checksum during a transaction will cause the interface to reset and
the transaction to be lost. To prevent this, the checksum should not be configured while a transaction is
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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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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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19.2.4. Frequency Output Mode

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

E — I:PCA
CEXn ™ 2 %« PCAOCPHnN

Note: A value of 0x00 in the PCAOCPHN register is equal to 256 for this equation.

Equation 19.1. Square Wave Frequency Output

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

PCAOCPMn {7 |
P(E|CIC[M[T|P|E
W|C|A|A[A[O[w[C .
wlolelplTlclvlc PCAOCPLN ) 8-bit Adder [ PCAOCPHnN
éMPNnnnF dder

) Z Enable
n TOGN
ofooo1]o0 Toggle ————— |

. 0 |
Enable 8-bit match g: - o o—EX3 Crossbar | Port 110
Comparator 1 I |
PCA Timebase ) PCAOL

Figure 19.7. PCA Frequency Output Mode
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19.3.2. Watchdog Timer Usage
To configure the WDT, perform the following tasks:

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

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

Load PCAOCPL2 with the desired WDT update offset value.

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

m Enable the WDT by setting the WDTE bit to 1.

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

The WDT is enabled following any reset. The PCAO counter clock defaults to the system clock divided by
12, PCAOL defaults to 0x00, and PCAOCPL2 defaults to 0x00. Using Equation 19.4, this results in a WDT
timeout interval of 3072 system clock cycles. Table 19.3 lists some example timeout intervals for typical
system clocks.

Table 19.3. Watchdog Timer Timeout Intervals?®

System Clock (Hz) PCAOQOCPL2 Timeout Interval (ms)
24,500,000 255 321
24,500,000 128 16.2
24,500,000 32 4.1
18,432,000 255 42.7
18,432,000 128 21.5
18,432,000 32 55
11,059,200 255 71.1
11,059,200 128 35.8
11,059,200 32 9.2
3,062,500 255 257
3,062,500 128 129.5
3,062,500 32 33.1

191,406¢ 255 4109
191,406% 128 2070
191,406% 32 530
32,000 255 24576
32,000 128 12384
32,000 32 3168
Notes:
1. Assumes SYSCLK /12 as the PCA clock source, and a PCAOL
value of 0x00 at the update time.
2. Internal oscillator reset frequency.
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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.
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First character of _—"]

the trace code

identifies the Y \/\/ \/\/ —1
silicon revision

Figure 20.3. Device Package—DFN 10

20.2. Reset Pin Behavior

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

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

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

On Revision A devices, the reset time delay will be as long as 80 ms following a power-on reset, meaning
it can take up to 80 ms to begin code execution. Subsequent resets will not cause the long delay. On Revi-
sion B and Revision C devices, the startup time is around 350 ps, specified as TporpgLay iN Table 2.8,

“Reset Electrical Characteristics,” on page 32.
20.4. Vpp Monitors and Vpp Ramp Time

The number of Vpp monitors and definition of “Vpp ramp time” differs between the silicon revisions of
CB8051F52x/52xA/F53x/F53XA devices.

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

Revision C devices include two Vpp monitors: a standard Vpp monitor (VDDMONO) and a level-sensitive
Vpp monitor (VDDMON1). See Section 11.2 on page 108 for more details. On these devices, the Vpp
ramp time is defined as how fast Vpp ramps from 0V to Vrgt1. VRsT1 IS Specified in Table 2.8, “Reset
Electrical Characteristics,” on page 32 as the threshold of the new level-sensitive Vpp monitor (VDD-
MONL1). This new Vpp monitor will hold the device in reset until Vpp reaches the Vit level irrespective of
the length of the Vpp ramp time.

Note: Please refer to Section “11.2.1. VDD Monitor Thresholds and Minimum VDD” on page 108 for
recommendations related to minimum Vpp.
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21.2. C2 Pin Sharing

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

C8051Fxxx

IReset (a) —>—W\——¢—1X C2CK

Input (b) -4 C2D

Output (c)

\ 4

C2 Interface Master

Figure 21.1. Typical C2 Pin Sharing

The configuration in Figure 21.1 assumes the following:

1. The user input (b) cannot change state while the target device is halted.
2. The /RST pin on the target device is used as an input only.

Additional resistors may be necessary depending on the specific application.
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m Replaced minimum VDD value for Flash write/erase operations in Table 2.9 on page 33 with references
to the Vrst.HiGH theshold specified in Table 2.8 on page 32.

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

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

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

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

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

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

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

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

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

m Added note in Section “6. Voltage Regulator (REGO0)” on page 74 to indicate the need for bypass
capacitors for voltage regulator stability.

m Updated Figure 11.1 on Page 106 and text in Section “11.1. Power-On Reset” on page 107 and Section
“11.2. Power-Fail Reset / VDD Monitors (VDDMONO and VDDMONL1)” on page 108 to describe the
new level-sensitive Vpp monitor (VDDMON1).

m Updated SFR Definition 11.1. “VDDMON: VDD Monitor Control” on page 109 to include the VDM1EN
bit (bit 4) that controls the new level-sensitive Vpp monitor (VDDMONL1).

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

m  Moved some notes related to VDD Monitor (VDDMONO) High Threshold setting (VrsT.HiGH) from
Section 11.2 on page 108 to Section 20.5 on page 212 in Section “20. Device Specific Behavior”.

m Added Section “11.2.1. VDD Monitor Thresholds and Minimum VDD"” on page 108 to describe the
recommendations for minimum Vpp as it relates to the Vpp monitor thresholds.
Clarified text in Section “11.7. Flash Error Reset” on page 110.
Clarified text in items 2, 3 and 4 in Section “12.2.1. Vpp Maintenance and the Vpp monitor” on page 115
to reference appropriate specification tables and specify “VDDMONO".
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