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Chapter 2 Port Integration Module (S12XHZPIMV1)
2.3.7.2 Port L Input Register (PTIL)

Read: Anytime. Write: Never, writes to this register have no effect.

If the LCD frontplane driver of an associated I/O pin is enabled (and LCD module is enabled) or the
associated ATDDIEN0 bit is set to 0 (digital input buffer is disabled), a read returns a 1.

If the LCD frontplane driver of an associated I/O pin is disabled (or LCD module is disabled) and the
associated ATDDIEN0 bit is set to 1 (digital input buffer is enabled), a read returns the status of the
associated pin.

2.3.7.3 Port L Data Direction Register (DDRL)

Read: Anytime. Write: Anytime.

This register configures port pins PL[7:0] as either input or output.

If a LCD frontplane driver is enabled (and LCD module is enabled), it outputs an analog signal to the
corresponding pin and the associated Data Direction Register bit has no effect. If a LCD frontplane driver
is disabled (or LCD module is disabled), the corresponding Data Direction Register bit reverts to control
the I/O direction of the associated pin.

Module Base + 0x0031

7 6 5 4 3 2 1 0

R PTIL7 PTIL6 PTIL5 PTIL4 PTIL3 PTIL2 PTIL1 PTIL0

W

Reset 1 1 1 1 1 1 1 1

= Reserved or Unimplemented

Figure 2-28. Port L Input Register (PTIL)

Module Base + 0x0032

7 6 5 4 3 2 1 0

R
DDRL7 DDRL6 DDRL5 DDRL4 DDRL3 DDRL2 DDRL1 DDRL0

W

Reset 0 0 0 0 0 0 0 0

Figure 2-29. Port L Data Direction Register (DDRL)

Table 2-21. DDRL Field Descriptions

Field Description

7:0
DDRL[7:0]

Data Direction Port L
0 Associated pin is configured as input.
1 Associated pin is configured as output.
MC9S12XHZ512 Data Sheet, Rev. 1.06
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Chapter 3 512 Kbyte Flash Module (S12XFTX512K4V3)
Figure 3-1. FTX512K4 Block Diagram

3.2 External Signal Description
The Flash module contains no signals that connect off-chip.

FTX512K4 Flash Block 0
64K * 16 Bits

Flash Block 1
64K * 16 Bits

Flash Block 2
64K * 16 Bits

64K * 16 Bits
Flash Block 3

sector 0
sector 1

sector 127

sector 0
sector 1

sector 127

sector 0
sector 1

sector 127

sector 0
sector 1

sector 127

Oscillator
Clock
Divider

Clock

Command
Interrupt
Request

FCLK

Protection

Security

Command Pipeline

cmd2
addr2
data2_0

cmd1
addr1
data1_0

Registers

data2_1 data1_1
data2_2 data1_2
data2_3 data1_3

Flash
Interface
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Chapter 3 512 Kbyte Flash Module (S12XFTX512K4V3)
Figure 3-26. Example Data Compress Command Flow

Write: Flash Address to start

Write: FCMD register
Data Compress Command 0x06

Write: FSTAT register
Clear CBEIF 0x80

1.

2.

3.

Clear ACCERR/PVIOL 0x30
Write: FSTAT registeryes

no

Access Error and
Protection Violation

no

compression and number of word

Bit Polling for
Command Completion
Check

Read: FSTAT register

yes

Read: FSTAT register

no

START

yes

Check

CBEIF
Set?

Next

no

yes

Address, Data,
Command
Buffer Empty Check

Flash
Block?

CCIF
Set?

ACCERR/
PVIOL
Set?

EXIT

Erase and Reprogram

by 128K
Decrement Global Address

Write: FCLKDIV register

Read: FCLKDIV register

yes

noClock Register
Written
Check

FDIVLD
Set?

NOTE: FCLKDIV needs to
be set once after each reset.

Simultaneous
Multiple Flash Block
Decision

Flash Sector(s) Compressed

 Data Compress Signature
 Read: FDATA registers

no

yes

Signature
Valid?

addresses to compress (max 16,384)
NOTE: address used to select
Flash block; data ignored.
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Chapter 5 XGATE (S12XGATEV2)
Figure 5-22 gives an example of the typical usage of the XGATE hardware semaphores.

Two concurrent threads are running on the system. One is running on the S12X_CPU and the other is
running on the RISC core. They both have a critical section of code that accesses the same system resource.
To guarantee that the system resource is only accessed by one thread at a time, the critical code sequence
must be embedded in a semaphore lock/release sequence as shown.

Figure 5-22. Algorithm for Locking and Releasing Semaphores

5.4.5 Software Error Detection

The XGATE module will immediately terminate program execution after detecting an error condition
caused by erratic application code. There are three error conditions:

• Execution of an illegal opcode

• Illegal vector or opcode fetches

• Illegal load or store accesses

All opcodes which are not listed in section Section 5.8, “Instruction Set” are illegal opcodes. Illegal vector
and opcode fetches as well as illegal load and store accesses are defined on chip level. Refer to the
S12X_MMC Section for a detailed information.

SSEM

XGSEM ≡ %1?

XGSEM ⇒ %0

BCC?

%1 ⇒ XGSEMx

CSEM

......... .........

..................

critical
code

sequence

critical
code

sequence

S12X_CPU XGATE
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Chapter 5 XGATE (S12XGATEV2)
Operation

FirstOne (RS) ⇒ RD;

Searches the first “1” in register RS (from MSB to LSB) and writes the bit position into the destination
register RD. The upper bits of RD are cleared. In case the content of RS is equal to $0000, RD will be
cleared and the carry flag will be set. This is used to distinguish a “1” in position 0 versus no “1” in the
whole RS register at all.

CCR Effects

Code and CPU Cycles

BFFO Bit Field Find First One BFFO

N Z V C

0 ∆ 0 ∆

N: 0; cleared.
Z: Set if the result is $0000; cleared otherwise.
V: 0; cleared.
C: Set if RS = $00001; cleared otherwise.
1 Before executing the instruction

Source Form
Address

Mode
Machine Code Cycles

BFFO RD, RS DYA 0 0 0 0 1 RD RS 1 0 0 0 0 P
MC9S12XHZ512 Data Sheet, Rev. 1.06
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Chapter 5 XGATE (S12XGATEV2)
Operation

RS.L – IMM8 ⇒ NONE, only condition code flags get updated

Subtracts the 8 bit constant IMM8 contained in the instruction code from the low byte of the source register
RS.L using binary subtraction and updates the condition code register accordingly.

Remark: There is no equivalent operation using triadic addressing. Comparing the values of two registers
can be performed by using the subtract instruction with R0 as destination register.

CCR Effects

Code and CPU Cycles

CMPL Compare Immediate 8 bit Constant
(Low Byte) CMPL

N Z V C

∆ ∆ ∆ ∆

N: Set if bit 7 of the result is set; cleared otherwise.
Z: Set if the 8 bit result is $00; cleared otherwise.
V: Set if a two´s complement overflow resulted from the 8 bit operation; cleared otherwise.

RS[7] & IMM8[7] & result[7] | RS[7] & IMM8[7] & result[7]
C: Set if there is a carry from the Bit 7 to Bit 8 of the result; cleared otherwise.

RS[7] & IMM8[7] | RS[7] & result[7] | IMM8[7] & result[7]

Source Form
Address

Mode
Machine Code Cycles

CMPL RS, #IMM8 IMM8 1 1 0 1 0 RS IMM8 P
MC9S12XHZ512 Data Sheet, Rev. 1.06
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Chapter 7 Clocks and Reset Generator (S12CRGV6)
The clock generator creates the clocks used in the MCU (see Figure 7-17). The gating condition placed on
top of the individual clock gates indicates the dependencies of different modes (STOP, WAIT) and the
setting of the respective configuration bits.

The peripheral modules use the bus clock. Some peripheral modules also use the oscillator clock. The
memory blocks use the bus clock. If the MCU enters self clock mode (see Section 7.4.2.2, “Self Clock
Mode”) oscillator clock source is switched to PLLCLK running at its minimum frequency fSCM. The bus
clock is used to generate the clock visible at the ECLK pin. The core clock signal is the clock for the CPU.
The core clock is twice the bus clock as shown in Figure 7-18. But note that a CPU cycle corresponds to
one bus clock.

PLL clock mode is selected with PLLSEL bit in the CLKSEL registerr. When selected, the PLL output
clock drives SYSCLK for the main system including the CPU and peripherals. The PLL cannot be turned
off by clearing the PLLON bit, if the PLL clock is selected. When PLLSEL is changed, it takes a maximum
of 4 OSCCLK plus 4 PLLCLK cycles to make the transition. During the transition, all clocks freeze and
CPU activity ceases.

Figure 7-18. Core Clock and Bus Clock Relationship

7.4.1.3 Clock Monitor (CM)

If no OSCCLK edges are detected within a certain time, the clock monitor within the oscillator block
generates a clock monitor fail event. The CRG then asserts self clock mode or generates a system reset
depending on the state of SCME bit. If the clock monitor is disabled or the presence of clocks is detected
no failure is indicated by the oscillator block.The clock monitor function is enabled/disabled by the CME
control bit.

7.4.1.4 Clock Quality Checker

The clock monitor performs a coarse check on the incoming clock signal. The clock quality checker
provides a more accurate check in addition to the clock monitor.

A clock quality check is triggered by any of the following events:

• Power on reset (POR)

• Low voltage reset (LVR)

• Wake-up from full stop mode (exit full stop)

• Clock monitor fail indication (CM fail)

A time window of 50,000 VCO clock cycles1 is called check window.

1. VCO clock cycles are generated by the PLL when running at minimum frequency fSCM.

CORE CLOCK

BUS CLOCK / ECLK
MC9S12XHZ512 Data Sheet, Rev. 1.06
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Chapter 7 Clocks and Reset Generator (S12CRGV6)
7.6.2 PLL Lock Interrupt

The CRG generates a PLL Lock interrupt when the LOCK condition of the PLL has changed, either from
a locked state to an unlocked state or vice versa. Lock interrupts are locally disabled by setting the
LOCKIE bit to 0. The PLL Lock interrupt flag (LOCKIF) is set to1 when the LOCK condition has
changed, and is cleared to 0 by writing a 1 to the LOCKIF bit.

7.6.3 Self Clock Mode Interrupt

The CRG generates a self clock mode interrupt when the SCM condition of the system has changed, either
entered or exited self clock mode. SCM conditions can only change if the self clock mode enable bit
(SCME) is set to 1. SCM conditions are caused by a failing clock quality check after power on reset (POR)
or low voltage reset (LVR) or recovery from full stop mode (PSTP = 0) or clock monitor failure. For details
on the clock quality check refer to Section 7.4.1.4, “Clock Quality Checker”. If the clock monitor is
enabled (CME = 1) a loss of external clock will also cause a SCM condition (SCME = 1).

SCM interrupts are locally disabled by setting the SCMIE bit to 0. The SCM interrupt flag (SCMIF) is set
to1 when the SCM condition has changed, and is cleared to 0 by writing a 1 to the SCMIF bit.
MC9S12XHZ512 Data Sheet, Rev. 1.06
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Chapter 12 Stepper Stall Detector (SSDV1) Block Description
12.2 External Signal Description
Each SSD signal is the output pin of a half bridge, designed to source or sink current. The H-bridge pins
drive the sine and cosine coils of a stepper motor to provide four-quadrant operation. The SSD is capable
of multiplexing between stepper motor A and stepper motor B if two motors are connected.

12.2.1 COSxM/COSxP — Cosine Coil Pins for Motor x

These pins interface to the cosine coils of a stepper motor to measure the back EMF for calibration of the
pointer reset position.

12.2.2 SINxM/SINxP — Sine Coil Pins for Motor x

These pins interface to the sine coils of a stepper motor to measure the back EMF for calibration of the
pointer reset position.

Table 12-1. Pin Table1

1 x = A or B indicating motor A or motor B

Pin Name Node Coil

COSxM Minus COSx

COSxP Plus

SINxM Minus SINx

SINxP Plus
MC9S12XHZ512 Data Sheet, Rev. 1.06
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Chapter 14 Freescale’s Scalable Controller Area Network (S12MSCANV3)
14.3.3.2 Data Segment Registers (DSR0-7)

The eight data segment registers, each with bits DB[7:0], contain the data to be transmitted or received.
The number of bytes to be transmitted or received is determined by the data length code in the
corresponding DLR register.

Module Base + 0x00X2

7 6 5 4 3 2 1 0

R

W

Reset: x x x x x x x x

= Unused; always read ‘x’

Figure 14-32. Identifier Register 2 — Standard Mapping

Module Base + 0x00X3

7 6 5 4 3 2 1 0

R

W

Reset: x x x x x x x x

= Unused; always read ‘x’

Figure 14-33. Identifier Register 3 — Standard Mapping

Module Base + 0x00X4 to Module Base + 0x00XB

7 6 5 4 3 2 1 0

R
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

W

Reset: x x x x x x x x

Figure 14-34. Data Segment Registers (DSR0–DSR7) — Extended Identifier Mapping

Table 14-33.  DSR0–DSR7 Register Field Descriptions

Field Description

7-0
DB[7:0]

Data bits 7-0
MC9S12XHZ512 Data Sheet Rev. 1.06
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Chapter 15 Serial Communication Interface (S12SCIV5)
Figure 15-26 shows a burst of noise near the beginning of the start bit that resets the RT clock. The sample
after the reset is low but is not preceded by three high samples that would qualify as a falling edge.
Depending on the timing of the start bit search and on the data, the frame may be missed entirely or it may
set the framing error flag.

Figure 15-26. Start Bit Search Example 5

In Figure 15-27, a noise burst makes the majority of data samples RT8, RT9, and RT10 high. This sets the
noise flag but does not reset the RT clock. In start bits only, the RT8, RT9, and RT10 data samples are
ignored.

Figure 15-27. Start Bit Search Example 6

15.4.6.4 Framing Errors

If the data recovery logic does not detect a logic 1 where the stop bit should be in an incoming frame, it
sets the framing error flag, FE, in SCI status register 1 (SCISR1). A break character also sets the FE flag
because a break character has no stop bit. The FE flag is set at the same time that the RDRF flag is set.
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Chapter 16 Serial Peripheral Interface (S12SPIV4)
16.2.3 SS — Slave Select Pin

This pin is used to output the select signal from the SPI module to another peripheral with which a data
transfer is to take place when it is configured as a master and it is used as an input to receive the slave select
signal when the SPI is configured as slave.

16.2.4 SCK — Serial Clock Pin

In master mode, this is the synchronous output clock. In slave mode, this is the synchronous input clock.

16.3 Memory Map and Register Definition
This section provides a detailed description of address space and registers used by the SPI.

16.3.1 Module Memory Map

The memory map for the SPI is given in Figure 16-2. The address listed for each register is the sum of a
base address and an address offset. The base address is defined at the SoC level and the address offset is
defined at the module level. Reads from the reserved bits return zeros and writes to the reserved bits have
no effect.

Register
Name

Bit 7 6 5 4 3 2 1 Bit 0

0x0000
SPICR1

R
SPIE SPE SPTIE MSTR CPOL CPHA SSOE LSBFE

W

0x0001
SPICR2

R 0 0 0
MODFEN BIDIROE

0
SPISWAI SPC0

W

0x0002
SPIBR

R 0
SPPR2 SPPR1 SPPR0

0
SPR2 SPR1 SPR0

W

0x0003
SPISR

R SPIF 0 SPTEF MODF 0 0 0 0
W

0x0004
Reserved

R
W

0x0005
SPIDR

R
Bit 7 6 5 4 3 2 1 Bit 0

W

0x0006
Reserved

R
W

0x0007
Reserved

R
W

= Unimplemented or Reserved

Figure 16-2. SPI Register Summary
MC9S12XHZ512 Data Sheet, Rev. 1.06
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Chapter 17 Periodic Interrupt Timer (S12PIT24B4CV1)
PIT operation in wait mode is controlled by the PITSWAI bit located in the PITCFLMT register.
In wait mode, if the bus clock is globally enabled and if the PITSWAI bit is clear, the PIT operates
like in run mode. In wait mode, if the PITSWAI bit is set, the PIT module is stalled.

• Stop mode

In full stop mode or pseudo stop mode, the PIT module is stalled.

• Freeze mode

PIT operation in freeze mode is controlled by the PITFRZ bit located in the PITCFLMT register.
In freeze mode, if the PITFRZ bit is clear, the PIT operates like in run mode. In freeze mode, if the
PITFRZ bit is set, the PIT module is stalled.

17.1.4 Block Diagram

Figure 17-1 shows a block diagram of the PIT.

Figure 17-1. PIT Block Diagram

17.2 External Signal Description
The PIT module has no external pins.

Time-Out 0

Time-Out 1

Time-Out 2

Time-Out 3

16-Bit Timer 1

16-Bit Timer 3

16-Bit Timer 0

16-Bit Timer 2

Bus Clock

Micro Time
Base 0

Micro
Time
Base 1

Interrupt 0

Trigger 0Interface

Interrupt 1

Trigger 1Interface

Interrupt 2

Trigger 2Interface

Interrupt 3

Trigger 3Interface

8-Bit
Micro Timer 0

8-Bit
Micro Timer 1
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Chapter 19 Enhanced Capture Timer (ECT16B8CV3)
19.3.2.7 Timer Toggle On Overflow Register 1 (TTOV)

Read or write: Anytime

All bits reset to zero.

5
TSFRZ

Timer and Modulus Counter Stop While in Freeze Mode
0 Allows the timer and modulus counter to continue running while in freeze mode.
1 Disables the timer and modulus counter whenever the MCU is in freeze mode. This is useful for emulation.

The pulse accumulators do not stop in freeze mode.

4
TFFCA

Timer Fast Flag Clear All
0 Allows the timer flag clearing to function normally.
1 A read from an input capture or a write to the output compare channel registers causes the corresponding

channel flag, CxF, to be cleared in the TFLG1 register. Any access to the TCNT register clears the TOF flag
in the TFLG2 register. Any access to the PACN3 and PACN2 registers clears the PAOVF and PAIF flags in the
PAFLG register. Any access to the PACN1 and PACN0 registers clears the PBOVF flag in the PBFLG register.
Any access to the MCCNT register clears the MCZF flag in the MCFLG register. This has the advantage of
eliminating software overhead in a separate clear sequence. Extra care is required to avoid accidental flag
clearing due to unintended accesses.

Note: The flags cannot be cleared via the normal flag clearing mechanism (writing a one to the flag) when
TFFCA = 1.

3
PRNT

Precision Timer
0 Enables legacy timer. Only bits DLY0 and DLY1 of the DLYCT register are used for the delay selection of the

delay counter. PR0, PR1, and PR2 bits of the TSCR2 register are used for timer counter prescaler selection.
MCPR0 and MCPR1 bits of the MCCTL register are used for modulus down counter prescaler selection.

1 Enables precision timer. All bits in the DLYCT register are used for the delay selection, all bits of the PTPSR
register are used for Precision Timer Prescaler Selection, and all bits of PTMCPSR register are used for the
prescaler Precision Timer Modulus Counter Prescaler selection.

Module Base + 0x0007

7 6 5 4 3 2 1 0

R
TOV7 TOV6 TOV5 TOV4 TOV3 TOV2 TOV1 TOV0

W

Reset 0 0 0 0 0 0 0 0

Figure 19-10. Timer Toggle On Overflow Register 1 (TTOV)

Table 19-8. TTOV Field Descriptions

Field Description

7:0
TOV[7:0]

Toggle On Overflow Bits — TOV97:0] toggles output compare pin on timer counter overflow. This feature only
takes effect when in output compare mode. When set, it takes precedence over forced output compare but not
channel 7 override events.
0 Toggle output compare pin on overflow feature disabled.
1 Toggle output compare pin on overflow feature enabled.

Table 19-7. TSCR1 Field Descriptions (continued)

Field Description
MC9S12XHZ512 Data Sheet Rev. 1.06
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Chapter 20
Voltage Regulator (S12VREG3V3V5)

Revision History

20.1 Introduction
Module VREG_3V3 is a dual output voltage regulator that provides two separate 2.5V (typical) supplies
differing in the amount of current that can be sourced. The regulator input voltage range is from 3.3V up
to 5V (typical).

20.1.1 Features

Module VREG_3V3 includes these distinctive features:

• Two parallel, linear voltage regulators
— Bandgap reference

• Low-voltage detect (LVD) with low-voltage interrupt (LVI)
• Power-on reset (POR)
• Low-voltage reset (LVR)
• Autonomous periodical interrupt (API)

20.1.2 Modes of Operation

There are three modes VREG_3V3 can operate in:

1. Full performance mode (FPM) (MCU is not in stop mode)

Version
Number

Revision
Date

Effective
Date Author Description of Changes

V 5.03
09 Sep
2004

09 Sep
2004

Corrected Typos.

V 5.04
24 Nov
2004

24 Nov
2004

Updated Section 20.4.7 & Table 20-6 to be easier understood. .

V 5.05
1 Apr
2005

1 Apr
2005

Corrected Section regarding the non usage of VSSR. For info on
VSSR see Section 20.2.1.
MC9S12XHZ512 Data Sheet, Rev. 1.06
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Chapter 22 S12X Debug (S12XDBGV3) Module
22.3.2.5 Debug Trace Buffer Register (DBGTBH:DBGTBL)

Read: Only when unlocked AND not secured AND not armed AND with a  TSOURCE bit set.

Write: Aligned word writes when disarmed unlock the trace buffer for reading but do not affect trace buffer
contents.

Table 22-16. CDCM Encoding

CDCM Description

00 Match2 mapped to comparator C match....... Match3 mapped to comparator D match.

01 Match2 mapped to comparator C/D inside range....... Match3 disabled.

10 Match2 mapped to comparator C/D outside range....... Match3 disabled.

11 Reserved(1)

1. Currently defaults to Match2 mapped to comparator C : Match3 mapped to comparator D

Table 22-17. ABCM Encoding

ABCM Description

00 Match0 mapped to comparator A match....... Match1 mapped to comparator B match.

01 Match 0 mapped to comparator A/B inside range....... Match1 disabled.

10 Match 0 mapped to comparator A/B outside range....... Match1 disabled.

11 Reserved(1)

1. Currently defaults to Match0 mapped to comparator A : Match1 mapped to comparator B

Address: 0x0024, 0x0025

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R
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

W

POR X X X X X X X X X X X X X X X X

Other
Resets

— — — — — — — — — — — — — — — —

Figure 22-7. Debug Trace Buffer Register (DBGTB)

Table 22-18. DBGTB Field Descriptions

Field Description

15–0
Bit[15:0]

Trace Buffer Data Bits — The Trace Buffer Register is a window through which the 64-bit wide data lines of the
Trace Buffer may be read 16 bits at a time. Each valid read of DBGTB increments an internal trace buffer pointer
which points to the next address to be read. When the ARM bit is written to 1 the trace buffer is locked to prevent
reading. The trace buffer can only be unlocked for reading by writing to DBGTB with an aligned word write when
the module is disarmed. The DBGTB register can be read only as an aligned word, any byte reads or misaligned
access of these registers will return 0 and will not cause the trace buffer pointer to increment to the next trace
buffer address. The same is true for word reads while the debugger is armed. The POR state is undefined Other
resets do not affect the trace buffer contents. .
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Chapter 23 External Bus Interface (S12XEBIV3)
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Chapter 25 Memory Mapping Control (S12XMMCV3)
25.3.2.4 Direct Page Register (DIRECT)

Read: Anytime

Write: anytime in special modes, one time only in other modes.

This register determines the position of the 256 Byte direct page within the memory map.It is valid for both
global and local mapping scheme.

CAUTION
XGATE write access to this register during an CPU access which makes use
of this register could lead to unexpected results.

Figure 25-9. DIRECT Address Mapping

Bits [22:16] of the global address will be formed by the GPAGE[6:0] bits in case the CPU executes a global
instruction in direct addressing mode or by the appropriate local address to the global address expansion
(refer to Section 25.4.2.1.1, “Expansion of the Local Address Map).

Example 25-2. This example demonstrates usage of the Direct Addressing Mode

MOVB #0x80,DIRECT ;Set DIRECT register to 0x80. Write once only.
;Global data accesses to the range 0xXX_80XX can be direct.
;Logical data accesses to the range 0x80XX are direct.

LDY <00 ;Load the Y index register from 0x8000 (direct access).
;< operator forces direct access on some assemblers but in
;many cases assemblers are “direct page aware” and can

Address: 0x0011

7 6 5 4 3 2 1 0

R
DP15 DP14 DP13 DP12 DP11 DP10 DP9 DP8

W

Reset 0 0 0 0 0 0 0 0

Figure 25-8. Direct Register (DIRECT)

Table 25-9. DIRECT Field Descriptions

Field Description

7–0
DP[15:8]

Direct Page Index Bits 15–8 — These bits are used by the CPU when performing accesses using the direct
addressing mode. The bits from this register form bits [15:8] of the address (see Figure 25-9).

Bit15 Bit0Bit7Bit22

CPU Address [15:0]

Global Address [22:0]

Bit8Bit16

DP [15:8]
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Chapter 25 Memory Mapping Control (S12XMMCV3)
• Normal expanded mode

The external bus interface is configured as an up to 23-bit address bus, 8 or 16-bit data bus with
dedicated bus control and status signals. This mode allows 8 or 16-bit external memory and
peripheral devices to be interfaced to the system. The fastest external bus rate is half of the internal
bus rate. An external signal can be used in this mode to cause the external bus to wait as desired by
the external logic.

• Emulation expanded mode

Tool vendors use this mode for emulation systems in which the user’s target application is normal
expanded mode.

• Special test mode

This mode is an expanded mode for factory test.

25.4.2 Memory Map Scheme

25.4.2.1 CPU and BDM Memory Map Scheme

The BDM firmware lookup tables and BDM register memory locations share addresses with other
modules; however they are not visible in the memory map during user’s code execution. The BDM
memory resources are enabled only during the READ_BD and WRITE_BD access cycles to distinguish
between accesses to the BDM memory area and accesses to the other modules. (Refer to BDM Block
Guide for further details).

When the MCU enters active BDM mode, the BDM firmware lookup tables and the BDM registers
become visible in the local memory map in the range 0xFF00-0xFFFF (global address 0x7F_FF00 -
0x7F_FFFF) and the CPU begins execution of firmware commands or the BDM begins execution of
hardware commands. The resources which share memory space with the BDM module will not be visible
in the memory map during active BDM mode.

Please note that after the MCU enters active BDM mode the BDM firmware lookup tables and the BDM
registers will also be visible between addresses 0xBF00 and 0xBFFF if the PPAGE register contains value
of 0xFF.
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Appendix E Detailed Register Map
0x028D MDC0CNT(lo)
R

MDCCNT[7:0]
W

0x028E ITG0ACC(hi)
R ITGACC[15:8]
W

0x028F ITG0ACC(lo)
R ITGACC[7:0]
W

0x0290–0x0297 Stepper Stall Detector (SSD1) Map

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

0x0290 RTZ1CTL
R

ITG DCOIL RCIR POL
0 0

STEP
W

0x0291 MDC1CTL
R

MCZIE MODMC RDMCL PRE
0

MCEN
0

AOVIE
W FLMC

0x0292 SSD1CTL
R

RTZE SDCPU SSDWAI FTST
0 0

ACLKS
W

0x0293 SSD1FLG
R

MCZIF
0 0 0 0 0 0

AOVIF
W

0x0294 MDC1CNT(hi)
R

MDCCNT[15:8]
W

0x0295 MDC1CNT(lo)
R

MDCCNT[7:0]
W

0x0296 ITG1ACC(hi)
R ITGACC[15:8]
W

0x0297 ITG1ACC(lo)
R ITGACC[7:0]
W

0x0298–0x029F Stepper Stall Detector (SSD2) Map

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

0x0298 RTZ2CTL
R

ITG DCOIL RCIR POL
0 0

STEP
W

0x0299 MDC2CTL
R

MCZIE MODMC RDMCL PRE
0

MCEN
0

AOVIE
W FLMC

0x029A SSD2CTL
R

RTZE SDCPU SSDWAI FTST
0 0

ACLKS
W

0x029B SSD2FLG
R

MCZIF
0 0 0 0 0 0

AOVIF
W

0x029C MDC2CNT(hi)
R

MDCCNT[15:8]
W

0x029D MDC2CNT(lo)
R

MDCCNT[7:0]
W

0x029E ITG2ACC(hi)
R ITGACC[15:8]
W

0x029F ITG2ACC(lo)
R ITGACC[7:0]
W

0x0288–0x028F Stepper Stall Detector (SSD0) Map (continued)

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