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Chapter 1 Device Overview MC9S12XE-Family
Figure 1-4. - Pin Assignments, 208 MAPBGA Package

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

A N.C. N.C. PP7 PM0 PM1 PF5 PF3 PF1 PJ6 PS6 PS5 PS3 PM6 PAD19 N.C. N.C.

B N.C. PP2 PP6 PF7 PF6 PF4 PF2 PF0 TEST PS4 PS1 PAD23 PAD21 PAD18 PAD31 N.C.

C PJ2 PP1 PP4 PP5 PK7 PM2 PM4 PJ5 PS7 PS2 PM7 PAD20 VRL PAD16 PAD07 PAD14

D PK1 PJ3 PP0 PP3 VDDX PM3 PM5 PJ4 PJ7 VDDX PS0 PAD22 VRH PAD17 PAD30 PAD29

E PK0 PK3 PK2 PK6 VSSA PAD15 PAD06 PAD28

F PR1 PR0 PT0 VDDX VDDA PAD05 PAD13 PAD27

G PT2 PT3 PR2 PT1 VSSX VSSX VSSX VSSX VDDA PAD12 PAD04 PAD11

H PR3 PR4 PT4 VDDF VSSX VSSX VSSX VSSX VSSA PAD26 PAD03 PAD10

J PT5 PR5 PT6 VSS1 VSSX VSSX VSSX VSSX VSS2 PAD09 PAD25 PAD02

K PR6 PT7 PK4 PR7 VSSX VSSX VSSX VSSX VDD PD7 PAD24 PAD01

L PK5 PJ1 BKGD VDDX VDDX PD4 PAD00 PAD08

M PJ0 PC0 PB1 PC1 PA6 PA2 PD5 PD6

N PC2 PC3 PB2 PC7 PL1 PE6 VDDX VDDR VSS3 PH3 PH1 VDDX PE1 PA1 PA5 PA7

P PB0 PB3 PB4 PC4 PL2 PL0 PE4 RESET PL7 PL6 PH0 PE2 PE0 PA0 PA3 PA4

R N.C. PB5 PB6 PB7 PC6 PH6 PH4 PE5
VSS
PLL

VDD
PLL

PH2 PL4 PD1 PD3 PE3 N.C.

T N.C. N.C. PC5 PL3 PH7 PH5 PE7
VSS
PLL

EXTAL XTAL
VDD
PLL

PL5 PD0 PD2 N.C. N.C.
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Chapter 1 Device Overview MC9S12XE-Family
1.9 MPU Configuration
The MPU has the option of a third bus master (CPU + XGATE + other) which is not present on this device
family but may be on other parts.

1.10 VREG Configuration
The VREGEN connection of the voltage regulator is tied internally to VDDR such that the voltage
regulator is always enabled with VDDR connected to a positive supply voltage. The device must be
configured with the internal voltage regulator enabled. Operation in conjunction with an external voltage
regulator is not supported.

The autonomous periodic interrupt clock output is mapped to PortT[5].

The API trimming register APITR is loaded on rising edge of RESET from the Flash IFR option field at
global address 0x40_00F0 bits[5:0] during the reset sequence. Currently factory programming of this IFR
range is not supported.

1.10.1 Temperature Sensor Configuration

The VREG high temperature trimming register bits VREGHTTR[3:0] are loaded from the internal Flash
during the reset sequence. To use the high temperature interrupt within the specified limits (THTIA and
THTID) these bits must be loaded with 0x8. Currently factory programming  is not supported.

The device temperature can be monitored on ADC0 channel[17].
The internal bandgap reference voltage can also be mapped to ADC0 analog input channel[17]. The
voltage regulator VSEL bit when set, maps the bandgap and, when clear, maps the temperature sensor to
ADC0 channel[17].

Read access to reserved VREG register space returns “0”. Write accesses have no effect. This device does
not support access abort of reserved VREG register space.

1.11 BDM Clock Configuration
The BDM alternate clock source is the oscillator clock.

1.12 S12XEPIM Configuration
On smaller derivatives the S12XEPIM module is a subset of the S12XEP100. The registers of the
unavailable ports are unimplemented.
MC9S12XE-Family Reference Manual  Rev. 1.25
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Chapter 2 Port Integration Module (S12XEPIMV1)
2.3.42 Port M Polarity Select Register (PPSM)

2.3.43 Port M Wired-Or Mode Register (WOMM)

 Address 0x0255 Access: User read/write(1)

1. Read: Anytime.
Write: Anytime.

7 6 5 4 3 2 1 0

R
PPSM7 PPSM6 PPSM5 PPSM4 PPSM3 PPSM2 PPSM1 PPSM0

W

Reset 0 0 0 0 0 0 0 0

Figure 2-40. Port M Polarity Select Register (PPSM)

Table 2-38. PPSM Register Field Descriptions

Field Description

7-0
PPSM

Port M pull device select—Determine pull device polarity on input pins
This register selects whether a pull-down or a pull-up device is connected to the pin. If CAN is active a pull-up device
can be activated on the RXCAN[3:0] inputs, but not a pull-down.
1 A pull-down device is connected to the associated Port M pin, if enabled by the associated bit in register PERM

and if the port is used as a general purpose but not as RXCAN.
0 A pull-up device is connected to the associated Port M pin, if enabled by the associated bit in register PERM and

if the port is used as general purpose or RXCAN input.

 Address 0x0256 Access: User read/write(1)

1. Read: Anytime.
Write: Anytime.

7 6 5 4 3 2 1 0

R
WOMM7 WOMM6 WOMM5 WOMM4 WOMM3 WOMM2 WOMM1 WOMM0

W

Reset 0 0 0 0 0 0 0 0

Figure 2-41. Port M Wired-Or Mode Register (WOMM)

Table 2-39. WOMM Register Field Descriptions

Field Description

7-0
WOMM

Port M wired-or mode—Enable wired-or functionality
This register configures the output pins as wired-or independent of the function used on the pins. If enabled the
output is driven active low only (open-drain). A logic level of “1” is not driven.This allows a multipoint connection of
several serial modules. These bits have no influence on pins used as inputs.
1 Output buffers operate as open-drain outputs.
0 Output buffers operate as push-pull outputs.
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Chapter 6 Interrupt (S12XINTV2)
6.1.1 Glossary

The following terms and abbreviations are used in the document.

6.1.2 Features
• Interrupt vector base register (IVBR)

• One spurious interrupt vector (at address vector base1 + 0x0010).

• One non-maskable system call interrupt vector request (at address vector base + 0x0012).

• Three non-maskable access violation interrupt vector requests (at address vector base + 0x0014−
0x0018).

• 2–109 I bit maskable interrupt vector requests (at addresses vector base + 0x001A–0x00F2).

• Each I bit maskable interrupt request has a configurable priority level and can be configured to be
handled by either the CPU or the XGATE module2.

• I bit maskable interrupts can be nested, depending on their priority levels.

• One X bit maskable interrupt vector request (at address vector base + 0x00F4).

• One non-maskable software interrupt request (SWI) or background debug mode vector request (at
address vector base + 0x00F6).

• One non-maskable unimplemented op-code trap (TRAP) vector (at address vector base + 0x00F8).

• Three system reset vectors (at addresses 0xFFFA–0xFFFE).

• Determines the highest priority XGATE and interrupt vector requests, drives the vector to the
XGATE module or to the bus on CPU request, respectively.

• Wakes up the system from stop or wait mode when an appropriate interrupt request occurs or
whenever XIRQ is asserted, even if X interrupt is masked.

• XGATE can wake up and execute code, even with the CPU remaining in stop or wait mode.

Table 6-2. Terminology

Term Meaning

CCR Condition Code Register (in the S12X CPU)

DMA Direct Memory Access

INT Interrupt

IPL Interrupt Processing Level

ISR Interrupt Service Routine

MCU Micro-Controller Unit

XGATE refers to the XGATE co-processor; XGATE is an optional feature

IRQ refers to the interrupt request associated with the IRQ pin

XIRQ refers to the interrupt request associated with the XIRQ pin

1. The vector base is a 16-bit address which is accumulated from the contents of the interrupt vector base register (IVBR, used
as upper byte) and 0x00 (used as lower byte).

2. The IRQ interrupt can only be handled by the CPU
MC9S12XE-Family Reference Manual  Rev. 1.25
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Chapter 8 S12X Debug (S12XDBGV3) Module
8.3.2.8 Comparator Register Descriptions

Each comparator has a bank of registers that are visible through an 8-byte window in the S12XDBG
module register address map. Comparators A and C consist of 8 register bytes (3 address bus compare
registers, two data bus compare registers, two data bus mask registers and a control register).

Comparators B and D consist of four register bytes (three address bus compare registers and a control
register).

Each set of comparator registers is accessible in the same 8-byte window of the register address map and
can be accessed using the COMRV bits in the DBGC1 register. If the Comparators B or D are accessed
through the 8-byte window, then only the address and control bytes are visible, the 4 bytes associated with
data bus and data bus masking read as zero and cannot be written. Furthermore the control registers for
comparators B and D differ from those of comparators A and C.

8.3.2.8.1 Debug Comparator Control Register (DBGXCTL)

The contents of this register bits 7 and 6 differ depending upon which comparator registers are visible in
the 8-byte window of the DBG module register address map.

Read: Anytime. See Table 8-29 for visible register encoding.

Table 8-28. Comparator Register Layout

 0x0028 CONTROL Read/Write Comparators A,B,C,D

 0x0029 ADDRESS HIGH Read/Write Comparators A,B,C,D

 0x002A ADDRESS MEDIUM Read/Write Comparators A,B,C,D

 0x002B ADDRESS LOW Read/Write Comparators A,B,C,D

 0x002C DATA HIGH COMPARATOR Read/Write Comparator A and C only

 0x002D DATA LOW COMPARATOR Read/Write Comparator A and C only

 0x002E DATA HIGH MASK Read/Write Comparator A and C only

 0x002F DATA LOW MASK Read/Write Comparator A and C only

Address: 0x0028

7 6 5 4 3 2 1 0

R 0
NDB TAG BRK RW RWE SRC COMPE

W

Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 8-13. Debug Comparator Control Register (Comparators A and C)

Address: 0x0028

7 6 5 4 3 2 1 0

R
SZE SZ TAG BRK RW RWE SRC COMPE

W

Reset 0 0 0 0 0 0 0 0

Figure 8-14. Debug Comparator Control Register (Comparators B and D)
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Chapter 8 S12X Debug (S12XDBGV3) Module
The least significant word of each 64-bit wide array line is read out first. This corresponds to the bytes 1
and 0 of Table 8-43. The bytes containing invalid information (shaded in Table 8-43) are also read out.

Reading the Trace Buffer while the S12XDBG module is armed will return invalid data and no shifting of
the RAM pointer will occur.

8.4.5.5 Trace Buffer Reset State

The Trace Buffer contents are not initialized by a system reset. Thus should a system reset occur, the trace
session information from immediately before the reset occurred can be read out. The DBGCNT bits are
not cleared by a system reset. Thus should a reset occur, the number of valid lines in the trace buffer is
indicated by DBGCNT. The internal pointer to the current trace buffer address is initialized by unlocking
the trace buffer thus points to the oldest valid data even if a reset occurred during the tracing session.
Generally debugging occurrences of system resets is best handled using mid or end trigger alignment since
the reset may occur before the trace trigger, which in the begin trigger alignment case means no
information would be stored in the trace buffer.

NOTE
An external pin RESET that occurs simultaneous to a trace buffer entry can,
in very seldom cases, lead to either that entry being corrupted or the first
entry of the session being corrupted. In such cases the other contents of the
trace buffer still contain valid tracing information. The case occurs when the
reset assertion coincides with the trace buffer entry clock edge.

8.4.6  Tagging

A tag follows program information as it advances through the instruction queue. When a tagged instruction
reaches the head of the queue a tag hit occurs and triggers the state sequencer.

Each comparator control register features a TAG bit, which controls whether the comparator match will
cause a trigger immediately or tag the opcode at the matched address. If a comparator is enabled for tagged
comparisons, the address stored in the comparator match address registers must be an opcode address for
the trigger to occur.

Both CPU12X and XGATE opcodes can be tagged with the comparator register TAG bits.

Using Begin trigger together with tagging, if the tagged instruction is about to be executed then the
transition to the next state sequencer state occurs. If the transition is to the Final State, tracing is started.
Only upon completion of the tracing session can a breakpoint be generated. Similarly using Mid trigger
with tagging, if the tagged instruction is about to be executed then the trace is continued for another 32
lines. Upon tracing completion the breakpoint is generated. Using End trigger, when the tagged instruction
is about to be executed and the next transition is to Final State then a breakpoint is generated immediately,
before the tagged instruction is carried out.

Read/Write (R/W), access size (SZ) monitoring and data bus monitoring is not useful if tagged triggering
is selected, since the tag is attached to the opcode at the matched address and is not dependent on the data
bus nor on the type of access. Thus these bits are ignored if tagged triggering is selected.

When configured for range comparisons and tagging, the ranges are accurate only to word boundaries.
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Chapter 10 XGATE (S12XGATEV3)
11
XGFACTM

XGFACT Mask — This bit controls the write access to the XGFACT bit. The XGFACT bit can only be set or
cleared if a "1" is written to the XGFACTM bit in the same register access.
Read:

This bit will always read "0".
Write:
0 Disable write access to the XGFACT in the same bus cycle
1 Enable write access to the XGFACT in the same bus cycle

9
XGSWEFM

XGSWEF Mask — This bit controls the write access to the XGSWEF bit. The XGSWEF bit can only be cleared
if a "1" is written to the XGSWEFM bit in the same register access.
Read:

This bit will always read "0".
Write:
0 Disable write access to the XGSWEF in the same bus cycle
1 Enable write access to the XGSWEF in the same bus cycle

8
XGIEM

XGIE Mask — This bit controls the write access to the XGIE bit. The XGIE bit can only be set or cleared if a "1"
is written to the XGIEM bit in the same register access.
Read:

This bit will always read "0".
Write:
0 Disable write access to the XGIE in the same bus cycle
1 Enable write access to the XGIE in the same bus cycle

7
XGE

XGATE Module Enable (Request Enable)— This bit enables incoming XGATE requests from the S12X_INT
module. If the XGE bit is cleared, pending XGATE requests will be ignored. The thread that is executed by the
RISC core while the XGE bit is cleared will continue to run.
Read:
0 Incoming requests are disabled
1 Incoming requests are enabled
Write:
0 Disable incoming requests
1 Enable incoming requests

6
XGFRZ

Halt XGATE in Freeze Mode — The XGFRZ bit controls the XGATE operation in Freeze Mode (BDM active).
Read:
0 RISC core operates normally in Freeze (BDM active)
1 RISC core stops in Freeze Mode (BDM active)
Write:
0 Don’t stop RISC core in Freeze Mode (BDM active)
1 Stop RISC core in Freeze Mode (BDM active)

5
XGDBG

XGATE Debug Mode — This bit indicates that the XGATE is in Debug Mode (see Section 10.6, “Debug Mode”).
Debug Mode can be entered by Software Breakpoints (BRK instruction), Tagged or Forced Breakpoints (see
S12X_DBG Section), or by writing a "1" to this bit.
Read:
0 RISC core is not in Debug Mode
1 RISC core is in Debug Mode
Write:
0 Leave Debug Mode
1 Enter Debug Mode
Note: Freeze Mode and Software Error Interrupts have no effect on the XGDBG bit.

Table 10-2. XGMCTL Field Descriptions (Sheet 2 of 3)

Field Description
MC9S12XE-Family Reference Manual  Rev. 1.25
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Chapter 16 Freescale’s Scalable Controller Area Network (S12MSCANV3)
16.4 Functional Description

16.4.1 General

This section provides a complete functional description of the MSCAN.

16.4.2 Message Storage

Figure 16-39. User Model for Message Buffer Organization
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Chapter 16 Freescale’s Scalable Controller Area Network (S12MSCANV3)
Figure 16-40 shows how the first 32-bit filter bank (CANIDAR0–CANIDAR3,
CANIDMR0–CANIDMR3) produces a filter 0 hit. Similarly, the second filter bank
(CANIDAR4–CANIDAR7, CANIDMR4–CANIDMR7) produces a filter 1 hit.

• Four identifier acceptance filters, each to be applied to:

— The 14 most significant bits of the extended identifier plus the SRR and IDE bits of CAN 2.0B
messages.

— The 11 bits of the standard identifier, the RTR and IDE bits of CAN 2.0A/B messages.
Figure 16-41 shows how the first 32-bit filter bank (CANIDAR0–CANIDAR3,
CANIDMR0–CANIDMR3) produces filter 0 and 1 hits. Similarly, the second filter bank
(CANIDAR4–CANIDAR7, CANIDMR4–CANIDMR7) produces filter 2 and 3 hits.

• Eight identifier acceptance filters, each to be applied to the first 8 bits of the identifier. This mode
implements eight independent filters for the first 8 bits of a CAN 2.0A/B compliant standard
identifier or a CAN 2.0B compliant extended identifier.
Figure 16-42 shows how the first 32-bit filter bank (CANIDAR0–CANIDAR3,
CANIDMR0–CANIDMR3) produces filter 0 to 3 hits. Similarly, the second filter bank
(CANIDAR4–CANIDAR7, CANIDMR4–CANIDMR7) produces filter 4 to 7 hits.

• Closed filter. No CAN message is copied into the foreground buffer RxFG, and the RXF flag is
never set.

Figure 16-40. 32-bit Maskable Identifier Acceptance Filter

ID28 ID21IDR0

ID10 ID3IDR0

ID20 ID15IDR1

ID2 IDEIDR1

ID14 ID7IDR2

ID10 ID3IDR2

ID6 RTRIDR3

ID10 ID3IDR3

AC7 AC0CANIDAR0

AM7 AM0CANIDMR0

AC7 AC0CANIDAR1

AM7 AM0CANIDMR1

AC7 AC0CANIDAR2

AM7 AM0CANIDMR2

AC7 AC0CANIDAR3

AM7 AM0CANIDMR3

ID Accepted (Filter 0 Hit)

CAN 2.0B
Extended Identifier

CAN 2.0A/B
Standard Identifier
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Chapter 18
Periodic Interrupt Timer (S12PIT24B4CV2)

18.1 Introduction
The period interrupt timer (PIT) is an array of 24-bit timers that can be used to trigger peripheral modules
or raise periodic interrupts. Refer to Figure 18-1 for a simplified block diagram.

18.1.1 Glossary

18.1.2 Features

The PIT includes these features:

• Four timers implemented as modulus down-counters with independent time-out periods.

• Time-out periods selectable between 1 and 224 bus clock cycles. Time-out equals m*n bus clock
cycles with 1 <= m <= 256 and 1 <= n <= 65536.

• Timers that can be enabled individually.

• Four time-out interrupts.

• Four time-out trigger output signals available to trigger peripheral modules.

• Start of timer channels can be aligned to each other.

18.1.3 Modes of Operation

Refer to the device overview for a detailed explanation of the chip modes.

Table 18-1. Revision History

Revision
Number

Revision
Date

Sections
Affected

Description of Changes

V01.00 28 Apr 2005 - Initial Release

V01.01 05 Jul 2005 18.6/18-690 - Added application section.
- Removed table 1-1

Acronyms and Abbreviations

PIT Periodic Interrupt Timer

ISR Interrupt Service Routine

CCR Condition Code Register

SoC System on Chip

micro time bases clock periods of the 16-bit timer modulus down-counters, which are generated by the 8-bit
modulus down-counters.
MC9S12XE-Family Reference Manual  Rev. 1.25

Freescale Semiconductor 677



Chapter 20 Serial Communication Interface (S12SCIV5)
20.3.2 Register Descriptions

This section consists of register descriptions in address order. Each description includes a standard register
diagram with an associated figure number. Writes to a reserved register locations do not have any effect
and reads of these locations return a zero. Details of register bit and field function follow the register
diagrams, in bit order.

Register
Name

Bit 7 6 5 4 3 2 1 Bit 0

0x0000
SCIBDH1

R
IREN TNP1 TNP0 SBR12 SBR11 SBR10 SBR9 SBR8

W

0x0001
SCIBDL1

R
SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBR0

W

0x0002
SCICR11

R
LOOPS SCISWAI RSRC M WAKE ILT PE PT

W

0x0000
SCIASR12

R
RXEDGIF

0 0 0 0
BERRV BERRIF BKDIF

W

0x0001
SCIACR12

R
RXEDGIE

0 0 0 0 0
BERRIE BKDIE

W

0x0002
SCIACR22

R 0 0 0 0 0
BERRM1 BERRM0 BKDFE

W

0x0003
SCICR2

R
TIE TCIE RIE ILIE TE RE RWU SBK

W

0x0004
SCISR1

R TDRE TC RDRF IDLE OR NF FE PF

W

0x0005
SCISR2

R
AMAP

0 0
TXPOL RXPOL BRK13 TXDIR

RAF

W

0x0006
SCIDRH

R R8
T8

0 0 0 0 0 0

W

0x0007
SCIDRL

R R7 R6 R5 R4 R3 R2 R1 R0

W T7 T6 T5 T4 T3 T2 T1 T0

1.These registers are accessible if the AMAP bit in the SCISR2 register is set to zero.
2,These registers are accessible if the AMAP bit in the SCISR2 register is set to one.

= Unimplemented or Reserved

Figure 20-2. SCI Register Summary
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Chapter 25 256 KByte Flash Module (S12XFTM256K2V1)
All possible P-Flash protection scenarios are shown in Figure 25-14. Although the protection scheme is
loaded from the Flash memory at global address 0x7F_FF0C 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.

Table 25-20. P-Flash Protection Function

FPOPEN FPHDIS FPLDIS Function(1)

1. For range sizes, refer to Table 25-21 and Table 25-22.

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

Table 25-21. P-Flash Protection Higher Address Range

FPHS[1:0]  Global Address Range Protected Size

00 0x7F_F800–0x7F_FFFF 2 Kbytes

01 0x7F_F000–0x7F_FFFF 4 Kbytes

10 0x7F_E000–0x7F_FFFF 8 Kbytes

11 0x7F_C000–0x7F_FFFF 16 Kbytes

Table 25-22. P-Flash Protection Lower Address Range

FPLS[1:0] Global Address Range Protected Size

00 0x7F_8000–0x7F_83FF 1 Kbyte

01 0x7F_8000–0x7F_87FF 2 Kbytes

10 0x7F_8000–0x7F_8FFF 4 Kbytes

11 0x7F_8000–0x7F_9FFF 8 Kbytes
MC9S12XE-Family Reference Manual  Rev. 1.25
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Chapter 26 384 KByte Flash Module (S12XFTM384K2V1)
26.3.2 Register Descriptions

The Flash module contains a set of 20 control and status registers located between Flash module base +
0x0000 and 0x0013. A summary of the Flash module registers is given in Figure 26-4 with detailed
descriptions in the following subsections.

CAUTION
Writes to any Flash register must be avoided while a Flash command is
active (CCIF=0) to prevent corruption of Flash register contents and
Memory Controller behavior.

Table 26-7. EEE Nonvolatile Information Register Fields

Global Address
(EEEIFRON)

Size
(Bytes)

Description

0x12_0000 – 0x12_0001 2
D-Flash User Partition (DFPART)
Refer to Section 26.4.2.15, “Full Partition D-Flash Command”

0x12_0002 – 0x12_0003 2 D-Flash User Partition (duplicate(1))

1. Duplicate value used if primary value generates a double bit fault when read during the reset sequence.

0x12_0004 – 0x12_0005 2
Buffer RAM EEE Partition (ERPART)
Refer to Section 26.4.2.15, “Full Partition D-Flash Command”

0x12_0006 – 0x12_0007 2 Buffer RAM EEE Partition (duplicate1)

0x12_0008 – 0x12_007F 120 Reserved

Address
& Name

7 6 5 4 3 2 1 0

0x0000
FCLKDIV

R FDIVLD
FDIV6 FDIV5 FDIV4 FDIV3 FDIV2 FDIV1 FDIV0

W

0x0001
FSEC

R KEYEN1 KEYEN0 RNV5 RNV4 RNV3 RNV2 SEC1 SEC0

W

0x0002
FCCOBIX

R 0 0 0 0 0
CCOBIX2 CCOBIX1 CCOBIX0

W

0x0003
FECCRIX

R 0 0 0 0 0
ECCRIX2 ECCRIX1 ECCRIX0

W

0x0004
FCNFG

R
CCIE

0 0
IGNSF

0 0
FDFD FSFD

W

0x0005
FERCNFG

R
ERSERIE PGMERIE

0
EPVIOLIE ERSVIE1 ERSVIE0 DFDIE SFDIE

W

Figure 26-4. FTM384K2 Register Summary
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Chapter 26 384 KByte Flash Module (S12XFTM384K2V1)
26.3.2.9 P-Flash Protection Register (FPROT)

The FPROT register defines which P-Flash sectors are protected against program and erase operations.

Table 26-18. FERSTAT Field Descriptions

Field Description

7
ERSERIF

EEE Erase Error Interrupt Flag — The setting of the ERSERIF flag occurs due to an error in a Flash erase
command that resulted in the erase operation not being successful during EEE operations. The ERSERIF flag
is cleared by writing a 1 to ERSERIF. Writing a 0 to the ERSERIF flag has no effect on ERSERIF. While
ERSERIF is set, it is possible to write to the buffer RAM EEE partition but the data written will not be transferred
to the D-Flash EEE partition.
0 Erase command successfully completed on the D-Flash EEE partition
1 Erase command failed on the D-Flash EEE partition

6
PGMERIF

EEE Program Error Interrupt Flag — The setting of the PGMERIF flag occurs due to an error in a Flash
program command that resulted in the program operation not being successful during EEE operations. The
PGMERIF flag is cleared by writing a 1 to PGMERIF. Writing a 0 to the PGMERIF flag has no effect on
PGMERIF. While PGMERIF is set, it is possible to write to the buffer RAM EEE partition but the data written will
not be transferred to the D-Flash EEE partition.
0 Program command successfully completed on the D-Flash EEE partition
1 Program command failed on the D-Flash EEE partition

4
EPVIOLIF

EEE Protection Violation Interrupt Flag —The setting of the EPVIOLIF flag indicates an attempt was made to
write to a protected area of the buffer RAM EEE partition. The EPVIOLIF flag is cleared by writing a 1 to
EPVIOLIF. Writing a 0 to the EPVIOLIF flag has no effect on EPVIOLIF. While EPVIOLIF is set, it is possible to
write to the buffer RAM EEE partition as long as the address written to is not in a protected area.
0 No EEE protection violation
1 EEE protection violation detected

3
ERSVIF1

EEE Error Interrupt 1 Flag —The setting of the ERSVIF1 flag indicates that the memory controller was unable
to change the state of a D-Flash EEE sector. The ERSVIF1 flag is cleared by writing a 1 to ERSVIF1. Writing a
0 to the ERSVIF1 flag has no effect on ERSVIF1. While ERSVIF1 is set, it is possible to write to the buffer RAM
EEE partition but the data written will not be transferred to the D-Flash EEE partition.
0 No EEE sector state change error detected
1 EEE sector state change error detected

2
ERSVIF0

EEE Error Interrupt 0 Flag —The setting of the ERSVIF0 flag indicates that the memory controller was unable
to format a D-Flash EEE sector for EEE use. The ERSVIF0 flag is cleared by writing a 1 to ERSVIF0. Writing a
0 to the ERSVIF0 flag has no effect on ERSVIF0. While ERSVIF0 is set, it is possible to write to the buffer RAM
EEE partition but the data written will not be transferred to the D-Flash EEE partition.
0 No EEE sector format error detected
1 EEE sector format error detected

1
DFDIF

Double Bit Fault Detect Interrupt Flag — The setting of the DFDIF flag indicates that a double bit fault was
detected in the stored parity and data bits during a Flash array read operation or that a Flash array read operation
was attempted on a Flash block that was under a Flash command operation. The DFDIF flag is cleared by writing
a 1 to DFDIF. Writing a 0 to DFDIF has no effect on DFDIF.
0 No double bit fault detected
1 Double bit fault detected or an invalid Flash array read operation attempted

0
SFDIF

Single Bit Fault Detect Interrupt Flag — With the IGNSF bit in the FCNFG register clear, the SFDIF flag
indicates that a single bit fault was detected in the stored parity and data bits during a Flash array read operation
or that a Flash array read operation was attempted on a Flash block that was under a Flash command operation.
The SFDIF flag is cleared by writing a 1 to SFDIF. Writing a 0 to SFDIF has no effect on SFDIF.
0 No single bit fault detected
1 Single bit fault detected and corrected or an invalid Flash array read operation attempted
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Chapter 26 384 KByte Flash Module (S12XFTM384K2V1)
26.4.2.9 Erase P-Flash Block Command

The Erase P-Flash Block operation will erase all addresses in a P-Flash block.

Upon clearing CCIF to launch the Erase P-Flash Block command, the Memory Controller will erase the
selected P-Flash block and verify that it is erased. The CCIF flag will set after the Erase P-Flash Block
operation has completed.

Table 26-48. Erase All Blocks Command Error Handling

Register Error Bit Error Condition

FSTAT

ACCERR

Set if CCOBIX[2:0] != 000 at command launch

Set if a Load Data Field command sequence is currently active

Set if command not available in current mode (see Table 26-30)

FPVIOL Set if any area of the P-Flash memory is protected

MGSTAT1 Set if any errors have been encountered during the verify operation(1)

1. As found in the memory map for FTM512K3.

MGSTAT0
Set if any non-correctable errors have been encountered during the verify
operation1

FERSTAT EPVIOLIF Set if any area of the buffer RAM EEE partition is protected

Table 26-49. Erase P-Flash Block Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters

000 0x09
Global address [22:16] to

identify P-Flash block

001 Global address [15:0] in P-Flash block to be erased

Table 26-50. Erase P-Flash Block Command Error Handling

Register Error Bit Error Condition

FSTAT

ACCERR

Set if CCOBIX[2:0] != 001 at command launch

Set if a Load Data Field command sequence is currently active

Set if command not available in current mode (see Table 26-30)

Set if an invalid global address [22:16] is supplied(1)

1. As defined by the memory map for FTM512K3.

FPVIOL Set if an area of the selected P-Flash block is protected

MGSTAT1 Set if any errors have been encountered during the verify operation(2)

2. As found in the memory map for FTM512K3.

MGSTAT0
Set if any non-correctable errors have been encountered during the verify
operation2

FERSTAT EPVIOLIF None
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Chapter 27 512 KByte Flash Module (S12XFTM512K3V1)
containing the EEE protection byte during the reset sequence, the EPOPEN bit will be cleared and
remaining bits in the EPROT register will be set to leave the buffer RAM EEE partition fully protected.

Trying to write data to any protected area in the buffer RAM EEE partition will result in a protection
violation error and the EPVIOLIF flag will be set in the FERSTAT register. Trying to write data to any
protected area in the buffer RAM partitioned for user access will not be prevented and the EPVIOLIF flag
in the FERSTAT register will not set.

27.3.2.11 Flash Common Command Object Register (FCCOB)

The FCCOB is an array of six words addressed via the CCOBIX index found in the FCCOBIX register.
Byte wide reads and writes are allowed to the FCCOB register.

Table 27-24. EPROT Field Descriptions

Field Description

7
EPOPEN

Enables writes to the Buffer RAM partitioned for EEE
0 The entire buffer RAM EEE partition is protected from writes
1 Unprotected buffer RAM EEE partition areas are enabled for writes

6–4
RNV[6:4]

Reserved Nonvolatile Bits — The RNV bits should remain in the erased state for future enhancements

3
EPDIS

Buffer RAM Protection Address Range Disable — The EPDIS bit determines whether there is a protected
area in a specific region of the buffer RAM EEE partition.
0 Protection enabled
1 Protection disabled

2–0
EPS[2:0]

Buffer RAM Protection Size — The EPS[2:0] bits determine the size of the protected area in the buffer RAM
EEE partition as shown inTable 27-21. The EPS bits can only be written to while the EPDIS bit is set.

Table 27-25. Buffer RAM EEE Partition Protection Address Range

EPS[2:0]  Global Address Range Protected Size

000 0x13_FFC0 – 0x13_FFFF 64 bytes

001 0x13_FF80 – 0x13_FFFF 128 bytes

010 0x13_FF40 – 0x13_FFFF 192 bytes

011 0x13_FF00 – 0x13_FFFF 256 bytes

100 0x13_FEC0 – 0x13_FFFF 320 bytes

101 0x13_FE80 – 0x13_FFFF 384 bytes

110 0x13_FE40 – 0x13_FFFF 448 bytes

111 0x13_FE00 – 0x13_FFFF 512 bytes
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Chapter 29 1024 KByte Flash Module (S12XFTM1024K5V2)
29.4.2.4 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 block 0. The Read Once field is programmed using the
Program Once command described in Section 29.4.2.7. The Read Once command must not be executed
from the Flash block containing the Program Once reserved field to avoid code runaway.

Upon clearing CCIF to launch the Read Once command, a Read Once phrase is fetched and stored in the
FCCOB indexed register. The CCIF flag will set after the Read Once operation has completed. Valid
phrase index values for the Read Once command range from 0x0000 to 0x0007. During execution of the
Read Once command, any attempt to read addresses within P-Flash block 0 will return invalid data.

128

29.4.2.5 Load Data Field Command

The Load Data Field command is executed to provide FCCOB parameters for multiple P-Flash blocks for
a future simultaneous program operation in the P-Flash memory space.

FERSTAT EPVIOLIF None

Table 29-39. Read Once Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters

000 0x04 Not Required

001 Read Once phrase index (0x0000 - 0x0007)

010 Read Once word 0 value

011 Read Once word 1 value

100 Read Once word 2 value

101 Read Once word 3 value

Table 29-40. Read Once Command Error Handling

Register Error Bit Error Condition

FSTAT

ACCERR

Set if CCOBIX[2:0] != 001 at command launch

Set if a Load Data Field command sequence is currently active

Set if command not available in current mode (see Table 29-30)

Set if an invalid phrase index is supplied

FPVIOL None

MGSTAT1 Set if any errors have been encountered during the read

MGSTAT0 Set if any non-correctable errors have been encountered during the read

FERSTAT EPVIOLIF None

Table 29-38. Erase Verify P-Flash Section Command Error Handling

Register Error Bit Error Condition
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Appendix A Electrical Characteristics
A.7.3.4 Emulation Expanded Mode (With Optional Access Stretching)

Figure A-16. Example 2b: Emulation Expanded Mode — Read with 1 Stretch Cycle

ECLK

ADDR

R/W

DATAx

LSTRB

ECLK2X

1

2 3

4 5
6

8
9

12 12

ADDR
[19:16]/

(Read) DATA1

7

DATA0

ADDR1 ? ADDR1 ADDR2

ADDR1 IQSTAT0 ADDR1 ADDR2

ADDR
[22:20]/ ADDR1 ACC1 ADDR1 000 ADDR2

[15:0]/

IQSTAT1

ACC
[2:0]

IQSTAT
[3:0]

IVD
[15:0]

IVD1
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Appendix E Detailed Register Address Map
0x0056 TC3 (hi)
R

Bit 15 14 13 12 11 10 9 Bit 8
W

0x0057 TC3 (lo)
R

Bit 7 6 5 4 3 2 1 Bit 0
W

0x0058 TC4 (hi)
R

Bit 15 14 13 12 11 10 9 Bit 8
W

0x0059 TC4 (lo)
R

Bit 7 6 5 4 3 2 1 Bit 0
W

0x005A TC5 (hi)
R

Bit 15 14 13 12 11 10 9 Bit 8
W

0x005B TC5 (lo)
R

Bit 7 6 5 4 3 2 1 Bit 0
W

0x005C TC6 (hi)
R

Bit 15 14 13 12 11 10 9 Bit 8
W

0x005D TC6 (lo)
R

Bit 7 6 5 4 3 2 1 Bit 0
W

0x005E TC7 (hi)
R

Bit 15 14 13 12 11 10 9 Bit 8
W

0x005F TC7 (lo)
R

Bit 7 6 5 4 3 2 1 Bit 0
W

0x0060 PACTL
R 0

PAEN PAMOD PEDGE CLK1 CLK0 PAOVI PAI
W

0x0061 PAFLG
R 0 0 0 0 0 0

PAOVF PAIF
W

0x0062 PACN3 (hi)
R PACNT7

(15)
PACNT6

(14)
PACNT5

(13)
PACNT4

(12)
PACNT3

(11)
PACNT2

(10)
PACNT1

(9)
PACNT0

(8)W

0x0063 PACN2 (lo)
R

PACNT7 PACNT6 PACNT5 PACNT4 PACNT3 PACNT2 PACNT1 PACNT0
W

0x0064 PACN1 (hi)
R PACNT7

(15)
PACNT6

(14)
PACNT5

(13)
PACNT4

(12)
PACNT3

(11)
PACNT2

(10)
PACNT1

(9)
PACNT0

(8)W

0x0065 PACN0 (lo)
R

PACNT7 PACNT6 PACNT5 PACNT4 PACNT3 PACNT2 PACNT1 PACNT0
W

0x0066 MCCTL
R

MCZI MODMC RDMCL
0 0

MCEN MCPR1 MCPR0
W ICLAT FLMC

0x0067 MCFLG
R

MCZF
0 0 0 POLF3 POLF2 POLF1 POLF0

W

0x0068 ICPAR
R 0 0 0 0

PA3EN PA2EN PA1EN PA0EN
W

0x0069 DLYCT
R

DLY7 DLY6 DLY5 DLY4 DLY3 DLY2 DLY1 DLY0
W

0x006A ICOVW
R

NOVW7 NOVW6 NOVW5 NOVW4 NOVW3 NOVW2 NOVW1 NOVW0
W

0x006B ICSYS
R

SH37 SH26 SH15 SH04 TFMOD PACMX BUFEN LATQ
W

0x006C OCPD
R

OCPD7 OCPD6 OCPD5 OCPD4 OCPD3 OCPD2 OCPD1 OCPD0
W

0x0040–0x007F Enhanced Capture Timer 16-Bit 8-Channels (ECT) Map (Sheet 2 of 3)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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Appendix E Detailed Register Address Map
0x0321 PWMDTY5
R

Bit 7  6  5  4  3  2  1  Bit 0
W

0x0322 PWMDTY6
R

Bit 7  6  5  4  3  2  1  Bit 0
W

0x0323 PWMDTY7
R

Bit 7  6  5  4  3  2  1  Bit 0
W

0x0324 PWMSDN
R

PWMIF PWMIE
0

PWMLVL
0 PWM7IN

PWM7INL
PWM7
ENAW PWM

RSTRT

0x0325 Reserved
R 0 0 0 0 0 0 0 0

W

0x0326 Reserved
R 0 0 0 0 0 0 0 0
W

0x0327 Reserved
R 0 0 0 0 0 0 0 0
W

0x0328–0x032F Reserved

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0x0328–
0x032F

Reserved
R 0 0 0 0 0 0 0 0
W

0x00330–0x0337 Asynchronous Serial Interface (SCI6) Map

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0x0330 SCI6BDH(1) R
IREN TNP1 TNP0 SBR12 SBR11 SBR10 SBR9 SBR8

W

0x0331 SCI6BDL1 R
SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBR0

W

0x0332 SCI6CR11 R
LOOPS SCISWAI RSRC M WAKE ILT PE PT

W

0x0330 SCI6ASR1(2) R
RXEDGIF

0 0 0 0
BERRV BERRIF BKDIF

W

0x0331 SCI6ACR12 R
RXEDGIE

0 0 0 0 0
BERRIE BKDIE

W

0x0332 SCI6ACR22 R 0 0 0 0 0
BERRM1 BERRM0 BKDFE

W

0x0333 SCI6CR2
R

TIE TCIE RIE ILIE TE RE RWU SBK
W

0x0334 SCI6SR1
R TDRE TC RDRF IDLE OR NF FE PF
W

0x0300–0x0327 Pulse Width Modulator 8-Bit 8-Channel (PWM) Map (Sheet 3 of 3)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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