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Chapter 5 Resets, Interrupts, and General System Control

5.4 Computer Operating Properly (COP) Watchdog

The COP watchdog is intended to force a system reset when the application software fails to execute as
expected. To prevent a system reset from the COP timer (when it is enabled), application software must
reset the COP counter periodically. If the application program gets lost and fails to reset the COP counter
before it times out, a system reset is generated to force the system back to a known starting point.

After any reset, the COP watchdog is enabled (see Section 5.7.3, “System Options Register 1 (SOPT1),”
for additional information). If the COP watchdog is not used in an application, it can be disabled by
clearing COPT bits in SOPT1.

The COP counter is reset by writing 0x0055 and 0xO0AA (in this order) to the address of SRS during the
selected timeout period. Writes do not affect the data in the read-only SRS. As soon as the write sequence
is done, the COP timeout period is restarted. If the program fails to do this during the time-out period, the
MCU will reset. Also, if any value other than 0x0055 or 0Xx00AA is written to SRS, the MCU is
immediately reset.

The COPCLKS bit in SOPT2 (see Section 5.7.4, “System Options Register 2 (SOPT2),” for additional
information) selects the clock source used for the COP timer. The clock source options are either the bus
clock or an internal 1-kHz clock source. With each clock source, there are three associated time-outs
controlled by the COPT bits in SOPT1. Table 5-1 summaries the control functions of the COPCLKS and
C(l)OPT bits. The COP watchdog defaults to operation from the 1-kHz clock source and the longest time-out
(27" cycles).

Table 5-1. COP Configuration Options

Control Bits
Clock Source COP Overflow Count
COPCLKS COPTI[1:0]
N/A 0:0 N/A COP is disabled

0 0:1 1 kHz 25 cycles (32 ms')
0 1:0 1 kHz 28 cycles (256 ms')
0 1:1 1 kHz 210 cycles (1.024 s)
1 0:1 Bus 213 cycles

1 1:0 Bus 216 cycles

1 1:1 Bus 218 cycles

' Values are shown in this column based on tgy = 1 ms. See tg in the appendix Section
A.12.1, “Control Timing,” for the tolerance of this value.

When the bus clock source is selected, windowed COP operation is available by setting COPW in the
SOPT?2 register. In this mode, writes to the SRS register to clear the COP timer must occur in the last 25%
of the selected timeout period. A premature write immediately resets the MCU. When the 1-kHz clock
source is selected, windowed COP operation is not available.
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Chapter 5 Resets, Interrupts, and General System Control

5.7.3 System Options Register 1 (SOPT1)

This high page register is a write-once register so only the first write after reset is honored. It can be read
at any time. Any subsequent attempt to write to SOPT1 (intentionally or unintentionally) is ignored to
avoid accidental changes to these sensitive settings. SOPT1 should be written during the user’s reset
initialization program to set the desired controls even if the desired settings are the same as the reset
settings.

7 6 5 4 3 2 1 0
R 0 0
COPT STOPE SCIPS IICPS
W
Reset: 1 1 0 0 0 0 0 0
= Unimplemented or Reserved
Figure 5-4. System Options Register 1 (SOPT1)
Table 5-5. SOPT1 Register Field Descriptions
Field Description
7:6 COP Watchdog Timeout — These write-once bits select the timeout period of the COP. COPT along with

COPT[1:0] | COPCLKS in SOPT2 defines the COP timeout period. See Table 5-1.

5 Stop Mode Enable — This write-once bit is used to enable stop mode. If stop mode is disabled and a user
STOPE program attempts to execute a STOP instruction, an illegal opcode reset is forced.
0 Stop mode disabled.
1 Stop mode enabled.

4 SCI Pin Select— This write-once bit selects the location of the RxD and TxD pins of the SCI module.
SCIPS 0 RxD on PTBO, TxD on PTB1.
1 RxD on PTA2, TxD on PTAS.

3:2 IIC Pin Select— These write-once bits select the location of the SCL and SDA pins of the [IC module.
IICPS 00 SDA on PTA2, SCL on PTA3.
01 SDA on PTB6, SCL on PTB7.
1x SDA on PTB2, SCL on PTB3.
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Chapter 6 Parallel Input/Output Control

It is a good programming practice to write to the port data register before changing the direction of a port
pin to become an output. This ensures that the pin will not be driven momentarily with an old data value
that happened to be in the port data register.

PTxDDn
D Q * p Output Enable
%
PTxDn
D Q p Output Data
%
1
Port Read
Data %
0 Synchronizer |<@— Input Data
BUSCLK 4

Figure 6-1. Parallel /0O Block Diagram

6.2 Pull-up, Slew Rate, and Drive Strength

Associated with the parallel I/O ports is a set of registers located in the high page register space that operate
independently of the parallel I/O registers. These registers are used to control pull-ups, slew rate, and drive
strength for the pins.

An internal pull-up device can be enabled for each port pin by setting the corresponding bit in the pull-up
enable register (PTxPEn). The pull-up device is disabled if the pin is configured as an output by the parallel
I/O control logic or any shared peripheral function regardless of the state of the corresponding pull-up
enable register bit. The pull-up device is also disabled if the pin is controlled by an analog function.

Slew rate control can be enabled for each port pin by setting the corresponding bit in the slew rate control
register (PTxSEn). When enabled, slew control limits the rate at which an output can transition in order to
reduce EMC emissions. Slew rate control has no effect on pins that are configured as inputs.

An output pin can be selected to have high output drive strength by setting the corresponding bit in the
drive strength select register (PTxDSn). When high drive is selected, a pin is capable of sourcing and
sinking greater current. Even though every I/O pin can be selected as high drive, the user must ensure that
the total current source and sink limits for the MCU are not exceeded. Drive strength selection is intended
to affect the DC behavior of I/O pins. However, the AC behavior is also affected. High drive allows a pin
to drive a greater load with the same switching speed as a low drive enabled pin into a smaller load.
Because of this, the EMC emissions may be affected by enabling pins as high drive.
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Chapter 6 Parallel Input/Output Control

6.5.1.5 Port A Drive Strength Selection Register (PTADS)
7 6 5 4 3 2 1 0
R 0 0
PTADS7 PTADS6 PTADS3 PTADS2 PTADS1 PTADSO
W
Reset: 0 0 0 0 0 0 0 0
Figure 6-7. Drive Strength Selection for Port A Register (PTADS)
Table 6-5. PTADS Register Field Descriptions
Field Description
7:6 Output Drive Strength Selection for Port A Bits — Each of these control bits selects between low and high
PTADS[7:6] | output drive for the associated PTA pin. For port A pins that are configured as inputs, these bits have no effect.
- 0 Low output drive strength selected for port A bit n.
3:0 1 High output drive strength selected for port A bit n.
PTADSI[3:0]
6.5.1.6 Port A Interrupt Status and Control Register (PTASC)
5 4 3 2 1 0
R 0 0 0 0 PTAIF 0
PTAIE PTAMOD
W PTAACK
Reset: 0 0 0 0 0 0 0 0
Figure 6-8. Port A Interrupt Status and Control Register (PTASC)
Table 6-6. PTASC Register Field Descriptions
Field Description
3 Port A Interrupt Flag — PTAIF indicates when a port A interrupt is detected. Writes have no effect on PTAIF.
PTAIF 0 No port A interrupt detected.
1 Port A interrupt detected.
2 Port A Interrupt Acknowledge — Writing a 1 to PTAACK is part of the flag clearing mechanism. PTAACK always
PTAACK |reads as 0.
1 Port A Interrupt Enable — PTAIE determines whether a port A interrupt is requested.
PTAIE 0 Port A interrupt request not enabled.
1 Port A interrupt request enabled.
0 Port A Detection Mode — PTAMOD (along with the PTAES bits) controls the detection mode of the port A
PTAMOD |interrupt pins.
0 Port A pins detect edges only.
1 Port A pins detect both edges and levels.
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Chapter 6 Parallel Input/Output Control

6.5.2.3 Port B Pull Enable Register (PTBPE)

7 6 5 4 3 2 1 0

PTBPE7 PTBPE6 PTBPES PTBPE4 PTBPE3 PTBPE2 PTBPE1 PTBPEO
w
Reset: 0 0 0 0 0 0 0 0
Figure 6-13. Internal Pull Enable for Port B Register (PTBPE)
Table 6-11. PTBPE Register Field Descriptions
Field Description

7:0 Internal Pull Enable for Port B Bits — Each of these control bits determines if the internal pull-up or internal

PTBPE[7:0] | (pin interrupt only) pull-down device is enabled for the associated PTB pin. For port B pins that are configured as
outputs, these bits have no effect and the internal pull devices are disabled.
0 Internal pull-up/pull-down device disabled for port B bit n.
1 Internal pull-up/pull-down device enabled for port B bit n.

6.5.2.4 Port B Slew Rate Enable Register (PTBSE)

7 6 5 4 3 2 1 0

R
PTBSE7 PTBSE6 PTBSE5 PTBSE4 PTBSE3 PTBSE2 PTBSE1 PTBSEO

w

Reset: 0 0 0 0 0 0 0 0

Figure 6-14. Slew Rate Enable for Port B Register (PTBSE)
Table 6-12. PTBSE Register Field Descriptions
Field Description
7:0 Output Slew Rate Enable for Port B Bits — Each of these control bits determines if the output slew rate control

PTBSE[7:0] |is enabled for the associated PTB pin. For port B pins that are configured as inputs, these bits have no effect.
0 Output slew rate control disabled for port B bit n.
1 Output slew rate control enabled for port B bit n.

MC9S08EL32 Series and MC9S08SL16 Series Data Sheet, Rev. 3

88

Freescale Semiconductor



Internal Clock Source (S08ICSV2)

8.3.3 ICS Trim Register (ICSTRM)

7 6 5 4 3 2 1 0
R
TRIM
W
POR: 1 0 0 0 0 0 0 0
Reset: u u u u u u u u
Figure 8-5. ICS Trim Register (ICSTRM)
Table 8-4. ICS Trim Register Field Descriptions
Field Description
7:0 ICS Trim Setting — The TRIM bits control the internal reference clock frequency by controlling the internal
TRIM reference clock period. The bits’ effect are binary weighted (i.e., bit 1 will adjust twice as much as bit 0).

Increasing the binary value in TRIM will increase the period, and decreasing the value will decrease the period.

An additional fine trim bit is available in ICSSC as the FTRIM bit.

8.3.4 ICS Status and Control (ICSSC)

7 6 5 4 3 2 1 0
R 0 0 0 IREFST CLKST OSCINIT
FTRIM
w
POR: 0 0 0 1 0 0 0 0
Reset: 0 0 0 1 0 0 0 U
Figure 8-6. ICS Status and Control Register (ICSSC)
Table 8-5. ICS Status and Control Register Field Descriptions
Field Description
7:5 Reserved, should be cleared.
4 Internal Reference Status — The IREFST bit indicates the current source for the reference clock. The IREFST
IREFST | bit does not update immediately after a write to the IREFS bit due to internal synchronization between clock
domains.
0 Source of reference clock is external clock.
1 Source of reference clock is internal clock.
3-2 Clock Mode Status — The CLKST bits indicate the current clock mode. The CLKST bits don’t update
CLKST immediately after a write to the CLKS bits due to internal synchronization between clock domains.
00 Output of FLL is selected.
01 FLL Bypassed, Internal reference clock is selected.
10 FLL Bypassed, External reference clock is selected.
11 Reserved.
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Analog-to-Digital Converter (SO8ADC10V1)

Table 10-8. Input Clock Select

ADICLK Selected Clock Source
00 Bus clock
01 Bus clock divided by 2
10 Alternate clock (ALTCLK)
11 Asynchronous clock (ADACK)

10.3.8 Pin Control 1 Register (APCTL1)

The pin control registers are used to disable the I/O port control of MCU pins used as analog inputs.
APCTLI is used to control the pins associated with channels 0—7 of the ADC module.

7

6

5

4

3

2

1

R
ADPC7 ADPC6 ADPC5 ADPC4 ADPC3 ADPC2 ADPCH1 ADPCO
w
Reset: 0 0 0 0 0 0 0 0

Figure 10-11. Pin Control 1 Register (APCTL1)

Table 10-9. APCTL1 Register Field Descriptions

Field Description

7 ADC Pin Control 7 — ADPC?7 is used to control the pin associated with channel AD7.
ADPC7 0 AD?7 pin I/O control enabled
1 AD?7 pin I/O control disabled

6 ADC Pin Control 6 — ADPC6 is used to control the pin associated with channel AD6.
ADPC6 0 ADSG pin I/O control enabled
1 ADG pin I/O control disabled

5 ADC Pin Control 5 — ADPCS5 is used to control the pin associated with channel AD5.
ADPC5 0 ADS5 pin I/O control enabled
1 ADS5 pin I/O control disabled

4 ADC Pin Control 4 — ADPC4 is used to control the pin associated with channel AD4.
ADPC4 0 ADA4 pin I/O control enabled
1 AD4 pin I/O control disabled

3 ADC Pin Control 3 — ADPC3 is used to control the pin associated with channel AD3.
ADPC3 0 ADS3 pin I/O control enabled
1 ADS pin I/O control disabled

2 ADC Pin Control 2 — ADPC2 is used to control the pin associated with channel AD2.
ADPC2 0 AD2 pin I/O control enabled
1 AD2 pin I/O control disabled
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Inter-Integrated Circuit (S081ICV2)

Table 11-8. IICD Field Descriptions

Field Description
7-0 Data — In master transmit mode, when data is written to the IICD, a data transfer is initiated. The most significant
DATA bit is sent first. In master receive mode, reading this register initiates receiving of the next byte of data.

NOTE

When transitioning out of master receive mode, the IIC mode should be
switched before reading the IICD register to prevent an inadvertent
initiation of a master receive data transfer.

In slave mode, the same functions are available after an address match has occurred.

The TX bit in [ICC must correctly reflect the desired direction of transfer in master and slave modes for
the transmission to begin. For instance, if the IIC is configured for master transmit but a master receive is
desired, reading the IICD does not initiate the receive.

Reading the IICD returns the last byte received while the IIC is configured in master receive or slave
receive modes. The IICD does not reflect every byte transmitted on the IIC bus, nor can software verify
that a byte has been written to the IICD correctly by reading it back.

In master transmit mode, the first byte of data written to IICD following assertion of MST is used for the
address transfer and should comprise of the calling address (in bit 7 to bit 1) concatenated with the required

R/W bit (in position bit 0).

11.3.6 lIC Control Register 2 (1ICC2)
7 6 5 2 1 0
R 0 0 0
GCAEN ADEXT AD10 AD9 ADS8
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved
Figure 11-8. lIC Control Register (IICC2)
Table 11-9. IICC2 Field Descriptions
Field Description
7 General Call Address Enable. The GCAEN bit enables or disables general call address.
GCAEN 0 General call address is disabled
1 General call address is enabled
6 Address Extension. The ADEXT bit controls the number of bits used for the slave address.
ADEXT 0 7-bit address scheme
1 10-bit address scheme
2-0 Slave Address. The AD[10:8] field contains the upper three bits of the slave address in the 10-bit address
AD[10:8] |scheme. This field is only valid when the ADEXT bit is set.
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Inter-Integrated Circuit (S08IICV2)

After a repeated start condition (Sr), all other slave devices also compare the first seven bits of the first
byte of the slave address with their own addresses and test the eighth (R/W) bit. However, none of them
are addressed because R/W =1 (for 10-bit devices) or the 11110XX slave address (for 7-bit devices) does
not match.

Slave Address R/W Slave Address Slave Address R/W
S 1st 7 bits A1 2nd byte A2 | sr 1st 7 bits A3 | Data [A| .. | Data | A | P
11110 + AD10 + AD9 0 AD[8:1] 11110+ AD10+ AD9| 1

Table 11-11. Master-Receiver Addresses a Slave-Transmitter with a 10-bit Address

After the master-receiver has sent the first byte of the 10-bit address, the slave-transmitter sees an IIC
interrupt. Software must ensure the contents of I[ICD are ignored and not treated as valid data for this
interrupt.

11.4.3 General Call Address

General calls can be requested in 7-bit address or 10-bit address. If the GCAEN bit is set, the IIC matches
the general call address as well as its own slave address. When the IIC responds to a general call, it acts as
a slave-receiver and the IAAS bit is set after the address cycle. Software must read the IICD register after
the first byte transfer to determine whether the address matches is its own slave address or a general call.
If the value is 00, the match is a general call. If the GCAEN bit is clear, the IIC ignores any data supplied
from a general call address by not issuing an acknowledgement.

11.5 Resets
The IIC is disabled after reset. The 1IC cannot cause an MCU reset.

11.6 Interrupts
The IIC generates a single interrupt.

An interrupt from the IIC is generated when any of the events in Table 11-12 occur, provided the IICIE bit
is set. The interrupt is driven by bit IICIF (of the IIC status register) and masked with bit IICIE (of the IIC
control register). The IICIF bit must be cleared by software by writing a 1 to it in the interrupt routine. You
can determine the interrupt type by reading the status register.

Table 11-12. Interrupt Summary

Interrupt Source Status Flag Local Enable
Complete 1-byte transfer TCF IICIF IICIE
Match of received calling address IAAS IICIF IICIE
Arbitration Lost ARBL IICIF IICIE

11.6.1 Byte Transfer Interrupt

The TCF (transfer complete flag) bit is set at the falling edge of the ninth clock to indicate the completion
of byte transfer.
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entering SLIC stop mode, any activity on the network will cause the SLIC module to exit SLIC stop mode
and generate an unmaskable interrupt of the CPU. This wakeup interrupt state is reflected in the SLCSV,
encoded as the highest priority interrupt. This interrupt can be cleared by the CPU with a read of the
SLCSYV and clearing of the SLCF interrupt flag. Depending upon which low-power mode instruction the
CPU executes to cause the SLIC module to enter SLIC stop, the message which wakes up the SLIC module
(and the CPU) may or may not be received.

There are two different possibilities:
1. Wakeup from SLIC Stop with CPU in STOP

When the CPU executes the STOP instruction, all clocks in the MCU, including clocks to the SLIC
module, are turned off. Therefore, the message which wakes up the SLIC module and the CPU
from stop mode will not be received. This is due primarily to the amount of time required for the
MCU's oscillator to stabilize before the clocks can be applied internally to the other MCU modules,
including the SLIC module.

2. Wakeup from SLIC Stop with CPU in WAIT. If the CPU executes the WAIT instruction and the
SLIC module enters the stop mode (SLCWCM = 1), the clocks to the SLIC module are turned off,
but the clocks in the MCU continue to run. Therefore, the message which wakes up the SLIC
module from stop and the CPU from wait mode will be received correctly by the SLIC module.
This is because very little time is required for the CPU to turn the clocks to the SLIC module back
on after the wakeup interrupt occurs.

NOTE

While the SLIC module will correctly receive a message which arrives
when the SLIC module is in stop or wait mode and the MCU is in wait
mode, if the user enters this mode while a message is being received, the
data in the message will become corrupted. This is due to the steps required
for the SLIC module to resume operation upon exiting stop or wait mode,
and its subsequent resynchronization with the LIN bus.

12.1.2.8 Normal and Emulation Mode Operation

The SLIC module operates in the same manner in all normal and emulation modes. All SLIC module
registers can be read and written except those that are reserved, unimplemented, or write once. The user
must be careful not to unintentionally change reserved bits to avoid unexpected SLIC module behavior.

12.1.2.9 Special Mode Operation

Some aspects of SLIC module operation can be modified in special test mode. This mode is reserved for
internal use only.

12.1.2.10 Low-Power Options

The SLIC module can save power in disabled, wait, and stop modes.
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method was employed for this message frame. Refer to the LIN specification for more details on
the calculations.

Byte Framing Error
This error comes from the standard UART definition for byte encoding and occurs when the STOP
bit is sampled and reads back as a 090. STOP should always read as 1.

NOTE

A byte framing error can also be an indication that the number of data bytes
received in a LIN message frame does not match the value written to the
SLCDLC register. See Section 12.6.7, “Handling LIN Message Headers,”
for more details.

Identifier Received Successfully

This interrupt source indicates that a LIN identifier byte has been received with correct parity and
is waiting in the LIN identifier buffer (SLCID). Upon reading this interrupt source from SLCSV,
the user can then decode the identifier in software to determine the nature of the LIN message
frame. To clear this source, SLCID must be read.

Identifier-Parity-Error

A parity error in the identifier (i.e., corrupted identifier) will be flagged. Typical LIN slave
applications do not distinguish between an unknown but valid identifier, and a corrupted identifier.
However, it is mandatory for all slave nodes to evaluate in case of a known identifier all eight bits
of the ID-Field and distinguish between a known and a corrupted identifier. The received identifier
value is reported in SLCID so that the user software can choose to acknowledge or ignore the parity
error message. Once the ID parity error has been detected, the SLIC will begin looking for another
LIN header and will not receive message data, even if it appears on the bus.

Wakeup
The wakeup interrupt source indicates that the SLIC module has entered SLIC run mode from
SLIC stop mode.

12.3.5.2 Byte Transfer Mode Operation

When byte transfer mode is enabled (BTM = 1), many of the interrupt sources for the SLCSV no longer
apply, as they are specific to LIN operations. Table 12-9 shows those interrupt sources which are
applicable to BTM operations. The value of the SLCSV for each interrupt source remains the same, as well
as the priority of the interrupt source.

Table 12-9. Interrupt Sources Summary (BTM = 1)

SLCSV 13 12 )| 10 Interrupt Source Priority
0x00 0 0 0 0 No Interrupts Pending 0 (Lowest)
0x0C 0 0 1 1 TX Message Buffer Empty 3
0x14 0 1 0 1 RX Data Buffer Full 5

No Errors
0x18 0 1 1 0 Bit-Error 6
0x1C 0 1 1 1 Receiver Buffer Overrun 7
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12.3.7 SLIC Identifier and Data Registers (SLCID, SLCD7-SLCDO)

The SLIC identifier (SLCID) and eight data registers (SLCD7—-SLCDO0) comprise the transmit and receive
buffer and are used to read/write the identifier and message buffer 8 data bytes. In BTM mode (BTM = 1),
only SLCID is used to send and receive bytes, as only one byte is handled at any one time. The number of
bytes to be read from or written to these registers is determined by the user software and written to
SLCDLC. To obtain proper data, reads and writes to these registers must be made based on the proper
length corresponding to a particular message. It is the responsibility of the user software to keep track of
this value to prevent data corruption. For example, it is possible to read data from locations in the message
buffer which contain erroneous or old data if the user software reads more data registers than were updated
by the incoming message, as indicated in SLCDLC.

NOTE

An incorrect length value written to SLCDLC can result in the user software
misreading or miswriting data in the message buffer. An incorrect length
value might also result in SLIC error messages. For example, if a 4-byte
message is to be received, but the user software incorrectly reports a 3-byte
length to the DLC, the SLIC will assume the 4th data byte is actually a
checksum value and attempt to validate it as such. If this value doesn’t
match the calculated value, an incorrect checksum error will occur. If it does
happen to match the expected value, then the message would be received as
a 3-byte message with valid checksum. Either case is incorrect behavior for
the application and can be avoided by ensuring that the correct length code
is used for each identifier.

The first data byte received after the LIN identifier in a LIN message frame will be loaded into SLCDO.
The next byte (if applicable) will be loaded into SLCD1, and so forth.

7 6 5 4 3 2 1 0

R R7 R6 R5 R4 R3 R2 R1 RO

w T7 T6 T5 T4 T3 T2 T1 TO
Reset 0 0 0 0 0 0 0 0

Figure 12-11. SLIC Identifier Register (SLCID)

The SLIC identifier register is used to capture the incoming LIN identifier and when the SLCSV value
indicates that the identifier has been received successfully, this register contains the received identifier
value. If the incoming identifier contained a parity error, this register value will not contain valid data.

In byte transfer mode (BTM = 1), this register is used for sending and receiving each byte of data. When
transmitting bytes, the data is loaded into this register, then TXGO in SLCDLC is set to initiate the
transmission. When receiving bytes, they are read from this register only.
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Serial Communications Interface (S08SCIV4)

1411 Features

Features of SCI module include:
* Full-duplex, standard non-return-to-zero (NRZ) format
* Double-buffered transmitter and receiver with separate enables
* Programmable baud rates (13-bit modulo divider)
» Interrupt-driven or polled operation:
— Transmit data register empty and transmission complete
— Receive data register full
— Receive overrun, parity error, framing error, and noise error
— Idle receiver detect
— Active edge on receive pin
— Break detect supporting LIN
» Hardware parity generation and checking
* Programmable 8-bit or 9-bit character length
* Receiver wakeup by idle-line or address-mark
* Optional 13-bit break character generation / 11-bit break character detection
» Selectable transmitter output polarity

14.1.2 Modes of Operation

See Section 14.3, “Functional Description,” For details concerning SCI operation in these modes:
* 8- and 9-bit data modes
» Stop mode operation
* Loop mode
* Single-wire mode
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EPWM mode

TPMXxMODH:TPMxMODL = 0x0007
TPMxMODH:TPMxMODL = 0x0005

RESET (active low)
BUS CLOCK (¢ J U U U U U
| | | |

|
TPMxCNTH: TPMxCNTL 0 | |1 2 3|4|5 6|7]of1]2].
|
00 .o
|
|
|
|

CLKSB:CLKSA BITS

|
L
|
T
|
|
MSnB:MSnhA BITS 00 [

ELSnB:ELSnA BITS 00 10

|
!
|
[
1
!
: 10
[
TPMv2 TPMxCHn I

~
<~

TPMv3 TPMxCHn

~
~~

CHnF BIT
(in TPMv2 and TPMv3)

Figure 0-1. Generation of high-true EPWM signal by TPM v2 and v3 after the reset
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Appendix A Electrical Characteristics
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Figure A-2. Typical Vg vs lg,, Low Drive Strength
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Figure A-3. Typical Vpp — Vou Vs lgn, High Drive Strength
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Appendix A Electrical Characteristics

Table A-15. SPI Electrical Characteristic (continued)

Num!' | C Rating? Symbol Min Max Unit
11 D |Data hold time (outputs)
Master tho -10 — ns
Slave tho -10 — ns
12 D |Operating frequency
Master|  f., fpus/2048 5° MHz
Slave fop dc feus/4

' Refer to Figure A-14 through Figure A-17.

2 All timing is shown with respect to 20% Vpp and 70% Vpp, unless noted; 100 pF load on all SPI
pins. All timing assumes slew rate control disabled and high drive strength enabled for SPI output
pins.

3 Time to data active from high-impedance state.

4 Hold time to high-impedance state.

5 Maximum baud rate must be limited to 5 MHz due to input filter characteristics.
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Figure A-14. SPI Master Timing (CPHA = 0)
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Figure A-15. SPI Master Timing (CPHA =1)
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Figure A-16. SPI Slave Timing (CPHA = 0)
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