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1.9.2 Low Power Operation

The MC9S12P has two static low-power modes Pseudo Stop and Stop Mode. For a detailed description
refer to S1I2CPMU section.

1.10 Security

The MCU security mechanism prevents unauthorized access to the Flash memory. Refer to Section 5.4.1
Security and Section 13.5 Security

1.11 Resets and Interrupts

Consult the S12 CPU manual and the S12SINT section for information on exception processing.

1.11.1 Resets

Table 1-11. lists all Reset sources and the vector locations. Resets are explained in detail in the Section
Chapter 7 S12 Clock, Reset and Power Management Unit (S12CPMU)

Table 1-11. Reset Sources and Vector Locations

Vector Address Reset Source '\C/I:;"SFT( Local Enable
$FFFE Power-On Reset (POR) None None
$FFFE Low Voltage Reset (LVR) None None
$FFFE External pin RESET None None
$FFFE lllegal Address Reset None None
$FFFC Clock monitor reset None | OSCE Bit in CPMUOSC register
$FFFA COP watchdog reset None | CR[2:0] in CPMUCOP register

1.11.2 Interrupt Vectors

Table 1-12 lists all interrupt sources and vectors in the default order of priority. The interrupt module (see
Section Chapter 4 Interrupt Module (S12SINTV1)) provides an interrupt vector base register (IVBR)
to relocate the vectors.

Table 1-12. Interrupt Vector Locations (Sheet 1 of 3)

Vector Address® Interrupt Source I\C/I:;:si Local Enable fr\(l)vr%kg_?gp fr\cl)vr?]kvfll,i\FI)T
Vector base + $F8 Unimplemented instruction trap None None

Vector base+ $F6 Swi None None

Vector base+ $F4 XIRQ X Bit None Yes Yes
Vector base+ $F2 IRQ I bit IRQCR (IRQEN) Yes Yes

S12P-Family Reference Manual, Rev. 1.13
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2.1.2 Features

The Port Integration Module includes these distinctive registers.

» Dataregisters and data direction registersfor PortsA, B, E, T, S, M, P, Jand AD when used as
genera purpose 1/0

e Control registersto enable/disable pull devices and select pull-ups/pull-downson Ports T, S, M, P
and J on per-pin basis

» Control registersto enable/disable pull-up devices on Port AD on per-pin basis

» Single control register to enable/disable pull-ups on Ports A, B, and E, on per-port basis and on
BKGD pin

» Control registers to enable/disable reduced output drive on Ports T, S, M, P, Jand AD on per-pin
basis

» Singlecontrol register to enable/disable reduced output drive on Ports A, B, and E on per-port basis

» Control registers to enable/disable open-drain (wired-or) mode on Ports Sand M

» Interrupt flag register for pin interrupts on Ports P and J

« Control register to configure IRQ pin operation

* Routing register to support module port relocation

* Free-running clock outputs

A standard port pin has the following minimum features:
* Input/output selection
* 5V output drive with two selectable drive strengths
» 5V digital and analog input
* Input with selectable pull-up or pull-down device
Optional features supported on dedicated pins:
* Opendrain for wired-or connections

* Interrupt inputs with glitch filtering

2.2  External Signal Description
This section lists and describes the signals that do connect off-chip.
Table 2-1 shows al the pins and their functions that are controlled by the Port Integration Module.

NOTE

If there is more than one function associated with a pin, the priority is
indicated by the position in the table from top (highest priority) to bottom
(lowest priority).

S12P-Family Reference Manual, Rev. 1.13
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2.3.64 Port AD Pull Up Enable Register (PER1AD)

Address 0x0277 Access: User read/write(?)

7 6 5 4 3 2 1 0
R
PER1AD7 PER1ADG6 PER1ADS PER1AD4 PER1AD3 PER1AD2 PER1AD1 PER1ADO
W
Reset 0 0 0 0 0 0 0 0

Figure 2-62. Port AD Pull Up Enable Register (PER1AD)
1. Read: Anytime

Write: Anytime

Table 2-58. PER1AD Register Field Descriptions

Field Description
7-0 Port AD pull-up enable—Enable pull-up device on input pin
PER1AD | This bit controls whether a pull device on the associated port input pin is active. If a pin is used as output this bit has
no effect.
1 Pull device enabled
0 Pull device disabled
2.3.65 PIM Reserved Registers

Address 0x0278-0x27F Access: User read®

6 1
R 0 0 0 0 0 0 0 0
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved u = Unaffected by reset

Figure 2-63. PIM Reserved Registers
1. Read: Always reads 0x00
Write: Unimplemented

2.4  Functional Description

24.1

Each pin except PEO, PE1, and BKGD can act as general purpose I/0. In addition each pin can act as an
output or input of a peripheral module.

General

2.4.2

A set of configuration registersis common to all ports with exception of the ATD port (Table 2-59). All
registers can be written at any time, however a specific configuration might not become active.

Registers

S12P-Family Reference Manual, Rev. 1.13
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NOTE

The ACK pulse does not provide a time out. This means for the GO_UNTIL
command that it can not be distinguished if a stop or wait has been executed
(command discarded and ACK not issued) or if the “UNTIL” condition
(BDM active) is just not reached yet. Hence in any case where the ACK
pulse of a command is not issued the possible pending command should be
aborted before issuing a new command. See the handshake abort procedure
described in Section 5.4.8, “Hardware Handshake Abort Procedure”.

5.4.8 Hardware Handshake Abort Procedure

The abort procedure is based on the SYNC command. In order to abort a command, which had not issued
the corresponding ACK pulse, the host controller should generate a low pulse in the BKGD pin by driving
it low for at least 128 serial clock cycles and then driving it high for one serial clock cycle, providing a
speedup pulse. By detecting this long low pulse in the BKGD pin, the target executes the SYNC protocol,
see Section 5.4.9, “SYNC — Request Timed Reference Pulse”, and assumes that the pending command
and therefore the related ACK pulse, are being aborted. Therefore, after the SYNC protocol has been
completed the host is free to issue new BDM commands. For BDM firmware READ or WRITE commands
it can not be guaranteed that the pending command is aborted when issuing a SYNC before the
corresponding ACK pulse. There is a short latency time from the time the READ or WRITE access begins
until it is finished and the corresponding ACK pulse is issued. The latency time depends on the firmware
READ or WRITE command that is issued and on the selected bus clock rate. When the SYNC command
starts during this latency time the READ or WRITE command will not be aborted, but the corresponding
ACK pulse will be aborted. A pending GO, TRACE1 or GO_UNTIL command can not be aborted. Only
the corresponding ACK pulse can be aborted by the SYNC command.

Although it is not recommended, the host could abort a pending BDM command by issuing a low pulse in
the BKGD pin shorter than 128 serial clock cycles, which will not be interpreted as the SYNC command.
The ACK is actually aborted when a negative edge is perceived by the target in the BKGD pin. The short
abort pulse should have at least 4 clock cycles keeping the BKGD pin low, in order to allow the negative
edge to be detected by the target. In this case, the target will not execute the SYNC protocol but the pending
command will be aborted along with the ACK pulse. The potential problem with this abort procedure is
when there is a conflict between the ACK pulse and the short abort pulse. In this case, the target may not
perceive the abort pulse. The worst case is when the pending command is a read command (i.e.,
READ_BYTE). If the abort pulse is not perceived by the target the host will attempt to send a new
command after the abort pulse was issued, while the target expects the host to retrieve the accessed
memory byte. In this case, host and target will run out of synchronism. However, if the command to be
aborted is not a read command the short abort pulse could be used. After a command is aborted the target
assumes the next negative edge, after the abort pulse, is the first bit of a new BDM command.

NOTE

The details about the short abort pulse are being provided only as a reference
for the reader to better understand the BDM internal behavior. It is not
recommended that this procedure be used in a real application.

S12P-Family Reference Manual, Rev. 1.13
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Table 6-22. DBGXCTL Field Descriptions (continued)
Field Description
5 Tag Select— This bit controls whether the comparator match has immediate effect, causing an immediate
TAG state sequencer transition or tag the opcode at the matched address. Tagged opcodes trigger only if they
reach the execution stage of the instruction queue.
0 Allow state sequencer transition immediately on match
1 On match, tag the opcode. If the opcode is about to be executed allow a state sequencer transition
4 Break— This bit controls whether a comparator match terminates a debug session immediately, independent
BRK of state sequencer state. To generate an immediate breakpoint the module breakpoints must be enabled
using the DBGCL1 bit DBGBRK.
0 The debug session termination is dependent upon the state sequencer and trigger conditions.
1 A match on this channel terminates the debug session immediately; breakpoints if active are generated,
tracing, if active, is terminated and the module disarmed.
3 Read/Write Comparator Value Bit — The RW bit controls whether read or write is used in compare for the
RW associated comparator. The RW bit is not used if RWE = 0. This bit is ignored if the TAG bit in the same
register is set.
0 Write cycle is matched1Read cycle is matched
2 Read/Write Enable Bit — The RWE bit controls whether read or write comparison is enabled for the
RWE associated comparator.This bit is ignored if the TAG bit in the same register is set
0 Read/Write is not used in comparison
1 Read/Write is used in comparison
1 Not Data Bus — The NDB bit controls whether the match occurs when the data bus matches the comparator
NDB register value or when the data bus differs from the register value. This bit is ignored if the TAG bit in the same
(Comparator A) |register is set. This bit is only available for comparator A.
0 Match on data bus equivalence to comparator register contents
1 Match on data bus difference to comparator register contents
0 Determines if comparator is enabled
COMPE 0 The comparator is not enabled
1 The comparator is enabled

Table 6-23 shows the effect for RWE and RW on the comparison conditions. These bits are ignored if the
corresponding TAG bit is set since the match occurs based on the tagged opcode reaching the execution
stage of the instruction queue.

Table 6-23. Read or Write Comparison Logic Table

RWE Bit RW Bit RW Signal Comment

0 0 RW not used in comparison

RW not used in comparison

Write data bus

No match

RP|lPRP[O|O| X | X

0 1
1 0
1 1 No match
1 0
1 1

Read data bus

S12P-Family Reference Manual, Rev. 1.13
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S12S Debug Module (S12SDBGV2)

Field2 Bits in Normal and Loop1l Modes

Bit 3 Bit 2 Bit 1 Bit O
| CcsD | CVA | PC17 PC16

Figure 6-26. Information Bits PCH

Table 6-39. PCH Field Descriptions

Bit Description
3 Source Destination Indicator — In Normal and Loop1 mode this bit indicates if the corresponding stored
CsD address is a source or destination address. This bit has no meaning in Compressed Pure PC mode.
0 Source Address
1 Destination Address
2 Vector Indicator — In Normal and Loop1 mode this bit indicates if the corresponding stored address is a vector
CVA address. Vector addresses are destination addresses, thus if CVA is set, then the corresponding CSD is also set.
This bit has no meaning in Compressed Pure PC mode.
0 Non-Vector Destination Address
1 Vector Destination Address
1 Program Counter bit 17— In Normal and Loop1 mode this bit corresponds to program counter bit 17.
PC17
0 Program Counter bit 16— In Normal and Loop1 mode this bit corresponds to program counter bit 16.
PC16
6.4.5.4 Trace Buffer Organization (Compressed Pure PC mode)
Table 6-40. Trace Buffer Organization Example (Compressed PurePC mode)
i 2-bits 6-bits 6-bits 6-bits
Mode Line
Number | Field 3 Field 2 Field 1 Field 0
Line 1 00 PC1 (Initial 18-bit PC Base Address)
Line 2 11 PC4 PC3 PC2
Compressed Line 3 01 0 0 PC5
Pure PC Mode | Line 4 00 PC6 (New 18-bit PC Base Address)
Line5 | 10 0 | PC8 | PC7
Line 6 00 PC9 (New 18-bit PC Base Address)

NOTE

Configured for end aligned triggering in compressed PurePC mode, then
after rollover it is possible that the oldest base address is overwritten. In this
case all entries between the pointer and the next base address have lost their
base address following rollover. For example in Table 6-40 if one line of
rollover has occurred, Line 1, PC1, is overwritten with a new entry. Thus the
entries on Lines 2 and 3 have lost their base address. For reconstruction of
program flow the first base address following the pointer must be used, in

the example, Line 4. The pointer points to the oldest entry, Line 2.

S12P-Family Reference Manual, Rev. 1.13
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7.3.2.10

0x003D

S12 Clock, Reset and Power Management Unit (S12CPMU)

Reserved Register CPMUTESTO

NOTE

This reserved register is designed for factory test purposes only, and is not
intended for general user access. Writing to this register when in special
mode can alter the SI2CPMU’s functionality.

6 3 2
R 0 0 0 0 0 0 0 0
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 7-13. Reserved Register (CPMUTESTO)

Read: Anytime

Write: Only in special mode

7.3.2.11 Reserved Register CPMUTEST1
NOTE
This reserved register is designed for factory test purposes only, and is not
intended for general user access. Writing to this register when in special
mode can alter the SI2CPMU’s functionality.
0x003E
6 4 2
R 0 0 0 0 0 0 0 0
W
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 7-14. Reserved Register (CPMUTEST1)

Read: Anytime

Write: Only in special mode

S12P-Family Reference Manual, Rev. 1.13

Freescale Semiconductor 219



y

k S12 Clock, Reset and Power Management Unit (S12CPMU)

7.3.2.22 S12CPMU Protection Register (CPMUPROQOT)
This register protects the clock configuration registers from accidental overwrite:

CPMUSYNR, CPMUREFDIV, CPMUCLKS, CPMUPLL, CPMUIRCTRIMH/L and CPMUOSC

0x02FB
6 5 2 0
R 0 0 0 0 0 0 0
PROT
w
Reset 0 0 0 0 0 0 0 0

Figure 7-29. S12CPMU Protection Register (CPMUPROT)
Read: Anytime

Write: Anytime

Field Description

Clock Configuration Registers Protection Bit — This bit protects the clock configuration registers from
PROT accidental overwrite (see list of affected registers above).

Writing 0x26 to the CPMUPROT register clears the PROT bit, other write accesses set the PROT bit.
0 Protection of clock configuration registers is disabled.

1 Protection of clock configuration registers is enabled. CPMUSYNR, CPMUREFDIV, CPMUCLKS, CPMUPLL,
CPMUIRCTRIMH/L and CPMUOSC registers are not writable.

S12P-Family Reference Manual, Rev. 1.13
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Table 9-3. ATDCTL1 Field Descriptions (continued)

Field Description
4 Discharge Before Sampling Bit
SMP_DIS |0 No discharge before sampling.

1 The internal sample capacitor is discharged before sampling the channel. This adds 2 ATD clock cycles to
the sampling time. This can help to detect an open circuit instead of measuring the previous sampled
channel.

3-0 External Trigger Channel Select — These bits select one of the AD channels or one of the ETRIG3-0 inputs
ETRIGCH][3:0] | as source for the external trigger. The coding is summarized in Table 9-5.

Table 9-4. A/D Resolution Coding

SRES1 SRESO A/D Resolution

0 0 8-bit data

0 1 10-bit data

1 0 12-bit data

1 1 Reserved

Table 9-5. External Trigger Channel Select Coding
ETRIGSEL | ETRIGCH3 | ETRIGCH2 | ETRIGCH1 | ETRIGCHO External trigger source is
0 0 0 0 0 ANO
0 0 0 0 1 AN1
0 0 0 1 0 AN2
0 0 0 1 1 AN3
0 0 1 0 0 AN4
0 0 1 0 1 ANS5
0 0 1 1 0 ANG6
0 0 1 1 1 AN7
0 1 0 0 0 AN8
0 1 0 0 1 AN9
0 1 0 1 0 AN9
0 1 0 1 1 AN9
0 1 1 0 0 AN9
0 1 1 0 1 AN9
0 1 1 1 0 AN9
0 1 1 1 1 AN9
1 0 0 0 0 ETRIGO®M
1 0 0 0 1 ETRIG1!
1 0 0 1 0 ETRIG2!
1 0 0 1 1 ETRIG3!
1 0 1 X X Reserved
1 1 X X X Reserved
I. Only It ETRIG3-0 input option IS available (See device Specification), else ETRISEL 1S ignored, that means

external trigger source is still on one of the AD channels selected by ETRIGCH3-0

S12P-Family Reference Manual, Rev. 1.13
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Serial Communication Interface (S12SCIV5)

Write: Anytime

Table 11-12. SCISR2 Field Descriptions

Field Description
7 Alternative Map — This bit controls which registers sharing the same address space are accessible. In the reset
AMAP condition the SCI behaves as previous versions. Setting AMAP=1 allows the access to another set of control and
status registers and hides the baud rate and SCI control Register 1.
0 The registers labelled SCIBDH (0x0000),SCIBDL (0x0001), SCICR1 (0x0002) are accessible
1 The registers labelled SCIASR1 (0x0000),SCIACR1 (0x0001), SCIACR2 (0x00002) are accessible
4 Transmit Polarity — This bit control the polarity of the transmitted data. In NRZ format, a one is represented by
TXPOL a mark and a zero is represented by a space for normal polarity, and the opposite for inverted polarity. In IrDA
format, a zero is represented by short high pulse in the middle of a bit time remaining idle low for a one for normal
polarity, and a zero is represented by short low pulse in the middle of a bit time remaining idle high for a one for
inverted polarity.
0 Normal polarity
1 Inverted polarity
3 Receive Polarity — This bit control the polarity of the received data. In NRZ format, a one is represented by a
RXPOL mark and a zero is represented by a space for normal polarity, and the opposite for inverted polarity. In IrDA
format, a zero is represented by short high pulse in the middle of a bit time remaining idle low for a one for normal
polarity, and a zero is represented by short low pulse in the middle of a bit time remaining idle high for a one for
inverted polarity.
0 Normal polarity
1 Inverted polarity
2 Break Transmit Character Length — This bit determines whether the transmit break character is 10 or 11 bit
BRK13 respectively 13 or 14 bits long. The detection of a framing error is not affected by this bit.
0 Break character is 10 or 11 hit long
1 Break character is 13 or 14 bit long
1 Transmitter Pin Data Direction in Single-Wire Mode — This bit determines whether the TXD pin is going to
TXDIR be used as an input or output, in the single-wire mode of operation. This bit is only relevant in the single-wire
mode of operation.
0 TXD pin to be used as an input in single-wire mode
1 TXD pin to be used as an output in single-wire mode
0 Receiver Active Flag — RAF is set when the receiver detects a logic 0 during the RT1 time period of the start
RAF bit search. RAF is cleared when the receiver detects an idle character.
0 No reception in progress
1 Reception in progress
11.3.2.9 SCI Data Registers (SCIDRH, SCIDRL)
*Module Base + 0x000 ¢
7 6 5 4 3 2 1 0
R R8 0 0 0 0 0 0
T8
w
Reset 0 0 0 0 0 0 0 0

|:|: Unimplemented or Reserved

Figure 11-12. SCI Data Registers (SCIDRH)
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The SCI also sets a flag, the transmit data register empty flag (TDRE), every time it transfers data from the
buffer (SCIDRH/L) to the transmitter shift register. The transmit driver routine may respond to this flag by
writing another byte to the Transmitter buffer (SCIDRH/SCIDRL), while the shift register is still shifting
out the first byte.

To initiate an SCI transmission:
1. Configure the SCI:

a) Select a baud rate. Write this value to the SCI baud registers (SCIBDH/L) to begin the baud
rate generator. Remember that the baud rate generator is disabled when the baud rate is zero.
Writing to the SCIBDH has no effect without also writing to SCIBDL.

b) Write to SCICRI to configure word length, parity, and other configuration bits
(LOOPS,RSRC,M,WAKE,ILT,PE,PT).
c) Enable the transmitter, interrupts, receive, and wake up as required, by writing to the SCICR2

register bits (TIE, TCIE,RIE,ILIE,TE,RE,RWU,SBK). A preamble or idle character will now
be shifted out of the transmitter shift register.

2. Transmit Procedure for each byte:

a) Poll the TDRE flag by reading the SCISR1 or responding to the TDRE interrupt. Keep in mind
that the TDRE bit resets to one.

b) If the TDRE flag is set, write the data to be transmitted to SCIDRH/L, where the ninth bit is
written to the T8 bit in SCIDRH if the SCI is in 9-bit data format. A new transmission will not
result until the TDRE flag has been cleared.

3. Repeat step 2 for each subsequent transmission.

NOTE

The TDRE flag is set when the shift register is loaded with the next data to
be transmitted from SCIDRH/L, which happens, generally speaking, a little
over half-way through the stop bit of the previous frame. Specifically, this

transfer occurs 9/16ths of a bit time AFTER the start of the stop bit of the

previous frame.

Writing the TE bit from 0 to a 1 automatically loads the transmit shift register with a preamble of 10 logic
Is (if M =0) or 11 logic 1s (if M = 1). After the preamble shifts out, control logic transfers the data from
the SCI data register into the transmit shift register. A logic 0 start bit automatically goes into the least
significant bit position of the transmit shift register. A logic 1 stop bit goes into the most significant bit
position.

Hardware supports odd or even parity. When parity is enabled, the most significant bit (MSB) of the data
character is the parity bit.

The transmit data register empty flag, TDRE, in SCI status register 1 (SCISR1) becomes set when the SCI
data register transfers a byte to the transmit shift register. The TDRE flag indicates that the SCI data
register can accept new data from the internal data bus. If the transmit interrupt enable bit, TIE, in SCI
control register 2 (SCICR?2) is also set, the TDRE flag generates a transmitter interrupt request.

S12P-Family Reference Manual, Rev. 1.13

382 Freescale Semiconductor



-
4

y

k ommunication Interface (S12SCIV5)

11.4.6 Receiver

Internal Bus

SBR12:SBRO SCI Data Register

Bus - _
Clock—1 Baud Divider > N -
Y 2 . . . . g8
- lj)r\ ) 11-Bit Receive Shift Register ~ ?
RXP
SCRXD ) T Reltj:gs/aery >— H[8[7]6|5][4][3]2]1]0]L]|
a
A b
<
From TXD Pin —> Loop o
or Transmitter Control RE ]

A A

P
>
Z
A

A
LOOPS o FE I:
RSRC NF

[

WAKE > Wakeup : —
LT - Logic >
PE Parity < R8
PT »| Checking <

> IDLE —:)E)'RQ
ILIE H

BRKDFE > RDRF RDRF/OR
> R
!

> Break BRKDIF
7| Detect Logic
BRKDIE [

Break IRQ

Detect Logic RX Active Edge IRQ
RXEDGIE [

>| Active Edge >| RXEDGIF —}

Figure 11-20. SCI Receiver Block Diagram

11.4.6.1 Receiver Character Length

The SCI receiver can accommodate either 8-bit or 9-bit data characters. The state of the M bit in SCI
control register 1 (SCICR1) determines the length of data characters. When receiving 9-bit data, bit R8 in
SCI data register high (SCIDRH) is the ninth bit (bit 8).

11.4.6.2 Character Reception

During an SCI reception, the receive shift register shifts a frame in from the RXD pin. The SCI data register
is the read-only buffer between the internal data bus and the receive shift register.

After a complete frame shifts into the receive shift register, the data portion of the frame transfers to the
SCI data register. The receive data register full flag, RDRF, in SCI status register 1 (SCISR1) becomes set,
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{ /te Flash Module (S12FTMRC128K1V1)

Table 13-17. P-Flash Protection Function

FPOPEN | FPHDIS | FPLDIS Function®
1 1 1 No P-Flash Protection
1 1 0 Protected Low Range
1 0 1 Protected High Range
1 0 0 Protected High and Low Ranges
0 1 1 Full P-Flash Memory Protected
0 1 0 Unprotected Low Range
0 0 1 Unprotected High Range
0 0 0 Unprotected High and Low Ranges

1. For range sizes, refer to Table 13-18 and Table 13-19.

Table 13-18. P-Flash Protection Higher Address Range

FPHS[1:0] Global Address Range Protected Size
00 0x3_F800-0x3_FFFF 2 Kbytes
01 0x3_F000-0x3_FFFF 4 Kbytes
10 0x3_E000-0x3_FFFF 8 Kbytes
11 0x3_C000-0x3_FFFF 16 Kbytes

Table 13-19. P-Flash Protection Lower Address Range

FPLS[1:0] Global Address Range Protected Size
00 0x3_8000-0x3_83FF 1 Kbyte
01 0x3_8000-0x3_87FF 2 Kbytes
10 0x3_8000-0x3_8FFF 4 Kbytes
11 0x3_8000-0x3_9FFF 8 Kbytes

All possible P-Flash protection scenarios are shown in Figure 13-14. Although the protection scheme is
loaded from the Flash memory at global address 0x3_FFOC during the reset sequence, it can be changed
by the user. The P-Flash protection scheme can be used by applications requiring reprogramming in single
chip mode while providing as much protection as possible if reprogramming is not required.
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k 128 KByte Flash Module (S12FTMRC128K1V1)

Table 13-34. Erase Verify Block Command Error Handling

Register Error Bit Error Condition
Set if CCOBIX[2:0] != 000 at command launch
ACCERR
Set if an invalid global address [17:16] is supplied
FSTAT FPVIOL None

MGSTAT1 Set if any errors have been encountered during the read

MGSTATO Set if any non-correctable errors have been encountered during the read

13.4.5.3 Erase Verify P-Flash Section Command

The Erase Verify P-Flash Section command will verify that a section of code in the P-Flash memory is
erased. The Erase Verify P-Flash Section command defines the starting point of the code to be verified and
the number of phrases.

Table 13-35. Erase Verify P-Flash Section Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters
Global address [17:16] of
000 0x03 a P-Flash block
001 Global address [15:0] of the first phrase to be verified
010 Number of phrases to be verified

Upon clearing CCIF to launch the Erase Verify P-Flash Section command, the Memory Controller will
verify the selected section of Flash memory is erased. The CCIF flag will set after the Erase Verify P-Flash
Section operation has completed.

Table 13-36. Erase Verify P-Flash Section Command Error Handling

Register Error Bit Error Condition

Set if CCOBIX[2:0] != 010 at command launch

Set if command not available in current mode (see Table 13-27)

ACCERR Set if an invalid global address [17:0] is supplied

Set if a misaligned phrase address is supplied (global address [2:0] != 000)
FSTAT

Set if the requested section crosses a 128 Kbyte boundary

FPVIOL None

MGSTAT1 Set if any errors have been encountered during the read

MGSTATO Set if any non-correctable errors have been encountered during the read

13.4.5.4 Read Once Command

The Read Once command provides read access to a reserved 64 byte field (8 phrases) located in the
nonvolatile information register of P-Flash. The Read Once field is programmed using the Program Once
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k lodule (TIM16B8CV2) Block Description

is used to operate as a simple event counter or a gated time accumulator. The pulse accumulator shares
timer channel 7 when in event mode.

A full access for the counter registers or the input capture/output compare registers should take place in
one clock cycle. Accessing high byte and low byte separately for all of these registers may not yield the

same result as accessing them in one word.
14.1.1 Features
The TIM16B8CV2 includes these distinctive features:

» Eight input capture/output compare channels.
* Clock prescaling.

* 16-bit counter.

* 16-bit pulse accumulator.

14.1.2 Modes of Operation

Stop: Timer is off because clocks are stopped.

Freeze: Timer counter keep on running, unless TSFRZ in TSCR1 (0x0006) is set to 1.
Wait: Counters keep on running, unless TSWAI in TSCR1 (0x0006) is set to 1.

Normal: Timer counter keep on running, unless TEN in TSCR1 (0x0006) is cleared to 0.
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Package Information

48 QFN Package Mechanical Outline
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| Register Address Map

0x0040-0x006F Timer Module (TIM) Map

Address

0x004C

0x004D

0x004E

0x004F

0x0050

0x0051

0x0052

0x0053

0x0054

0x0055

0x0056

0x0057

0x0058

0x0059

0x005A

0x005B

0x005C

0x005D

0x005E

0x005F

0x0060

0x0061

0x0062

Name

TIE

TSCR2

TFLG1

TFLG2

TCOH

TCOL

TC1H

TCIL

TC2H

TC2L

TC3H

TC3L

TC4H

TCA4L

TC5H

TCS5L

TC6H

TC6L

TC7H

TC7L

PACTL

PAFLG

PACNTH

S TS TS TSIV SESIVTSEVNSESIVTSESIVTSESVTSESVSESVTSESVSESVSESVSESVSVSVTSVSVSVTSTVSESVED

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
C7I col C5l C4l C3l C2| Cil col
TOI 0 0 0 TCRE PR2 PR1 PRO
C7F C6F C5F CAF C3F C2F C1F COF
TOF 0 0 0 0 0 0 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
0 PAEN PAMOD PEDGE CLK1 CLKO PAQVI PAI
0 0 0 0 0 0 PAOVF PAIF
PACNT15 | PACNT14 | PACNT13 | PACNT12 | PACNT11 | PACNT10 | PACNT9 | PACNTS8
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MSCAN Foreground Receive and Transmit Buffer Layout

Detailed Register Address Map

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Extended ID R D28 ID27 ID26 ID25 ID24 D23 ID22 ID21
OxXXX0 StandardID R ID10 ID9 ID8 ID7 ID6 ID5 ID4 ID3
CANXRIDRO W,
Extended ID R D20 ID19 ID18 SRR=1 IDE=1 D17 ID16 ID15
OxXXX1 StandardID R ID2 ID1 IDO RTR IDE=0
CANXRIDR1 W,
Extended ID R ID14 ID13 ID12 ID11 ID10 ID9 ID8 ID7
OxXXX2 StandardID R
CANXRIDR2 W,
Extended ID R ID6 ID5 ID4 ID3 ID2 ID1 IDO RTR
OxXXX3 StandardID R
CANXRIDR3 W,
O0xXXX4- CANXRDSRO- R DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
OxXXXB CANXRDSR7 W,
R DLC3 DLC2 DLC1 DLCO
OxXXXC CANRxDLR W
R
OXXXXD Reserved
W,
R| TSR15 TSR14 TSR13 TSR12 TSR11 TSR10 TSR9 TSR8
OxXXXE CANxXRTSRH W
R| TSR7 TSR6 TSR5 TSR4 TSR3 TSR2 TSR1 TSRO
OxXXXF CANXRTSRL W
Extended ID R
D28 ID27 ID26 ID25 ID24 D23 ID22 ID21
CANXTIDRO W,
0xXX10
Standard ID R
W ID10 ID9 ID8 ID7 ID6 ID5 ID4 ID3
Extended ID R
D20 ID19 ID18 SRR=1 IDE=1 D17 ID16 ID15
OxXX0x CANXTIDR1 W,
XX10 Standard ID R
W ID2 ID1 IDO RTR IDE=0
Extended ID R
ID14 ID13 ID12 ID11 ID10 ID9 ID8 ID7
CANXTIDR2 W,
OxXX12
Standard ID R
W,
Extended ID R
ID6 ID5 ID4 ID3 ID2 ID1 IDO RTR
CANXTIDR3 W,
0xXX13
Standard ID R
W,
0xXX14- CANXTDSRO- R
OXXX1B CANXTDSR7 W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
R
0xXX1C CANXTDLR W DLC3 DLC2 DLC1 DLCO
R
0xXX1D CANXTTBPR W PRIO7 PRIO6 PRIO5 PRIO4 PRIO3 PRIO2 PRIO1 PRIOO
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