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The CSR provides capabilities to display operands based on reference type (read, write,
or both). A PST value {0x08, 0x09, or 0x0B} identifies the size and presence of valid
data to follow in the PST trace buffer (PSTB) {1, 2, or 4 bytes, respectively}.
Additionally, CSR[DDC] specifies whether operand data capture is enabled and what
size. Also, for certain change-of-flow instructions, CSR[BTB] provides the capability to
display the target instruction address in the PSTB (2 or 3 bytes) using a PST value of
0x0D or 0x0E, respectively.

51.4.3.4.1 User Instruction Set

The following table shows the PST/DDATA specification for user-mode instructions. Rn
represents any {Dn, An} register. In this definition, the y suffix generally denotes the
source, and x denotes the destination operand. For a given instruction, the optional
operand data is displayed only for those effective addresses referencing memory. The DD
nomenclature refers to the DDATA outputs.

Table 51-42. PST/DDATA Specification for User-Mode Instructions

Instructio
n

Operand
Syntax

PST/DDATA

add.l <ea>y,Dx PST = 0x01, {PST = 0x0B, DD = source operand}

add.l Dy,<ea>x PST = 0x01, {PST = 0x0B, DD = source}, {PST = 0x0B, DD = destination}

adda.l <ea>y,Ax PST = 0x01, {PST = 0x0B, DD = source operand}

addi.l #<data>,Dx PST = 0x01

addq.l #<data>,<ea>x PST = 0x01, {PST = 0x0B, DD = source}, {PST = 0x0B, DD = destination}

addx.l Dy,Dx PST = 0x01

and.l <ea>y,Dx PST = 0x01, {PST = 0x0B, DD = source operand}

and.l Dy,<ea>x PST = 0x01, {PST = 0x0B, DD = source}, {PST = 0x0B, DD = destination}

andi.l #<data>,Dx PST = 0x01

asl.l {Dy,#<data>},Dx PST = 0x01

asr.l {Dy,#<data>},Dx PST = 0x01

bcc.{b,w,l} if taken, then PST = 0x05, else PST = 0x01

bchg.{b,l} #<data>,<ea>x PST = 0x01, {PST = 0x08, DD = source}, {PST = 0x08, DD = destination}

bchg.{b,l} Dy,<ea>x PST = 0x01, {PST = 0x08, DD = source}, {PST = 0x08, DD = destination}

bclr.{b,l} #<data>,<ea>x PST = 0x01, {PST = 0x08, DD = source}, {PST = 0x08, DD = destination}

bclr.{b,l} Dy,<ea>x PST = 0x01, {PST = 0x08, DD = source}, {PST = 0x08, DD = destination}

bitrev.l Dx PST = 0x01

bra.{b,w,l} PST = 0x05

bset.{b,l} #<data>,<ea>x PST = 0x01, {PST = 0x08, DD = source}, {PST = 0x08, DD = destination}

bset.{b,l} Dy,<ea>x PST = 0x01, {PST = 0x08, DD = source}, {PST = 0x08, DD = destination}

bsr.{b,w,l} PST = 0x05, {PST = 0x0B, DD = destination operand}

btst.{b,l} #<data>,<ea>x PST = 0x01, {PST = 0x08, DD = source operand}

btst.{b,l} Dy,<ea>x PST = 0x01, {PST = 0x08, DD = source operand}

Table continues on the next page...
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Table 51-42. PST/DDATA Specification for User-Mode Instructions (continued)

Instructio
n

Operand
Syntax

PST/DDATA

byterev.l Dx PST = 0x01

clr.b <ea>x PST = 0x01, {PST = 0x08, DD = destination operand}

clr.l <ea>x PST = 0x01, {PST = 0x0B, DD = destination operand}

clr.w <ea>x PST = 0x01, {PST = 0x09, DD = destination operand}

cmp.b <ea>y,Dx PST = 0x01, {0x08, source operand}

cmp.l <ea>y,Dx PST = 0x01, {PST = 0x0B, DD = source operand}

cmp.w <ea>y,Dx PST = 0x01, {0x09, source operand}

cmpa.l <ea>y,Ax PST = 0x01, {PST = 0x0B, DD = source operand}

cmpa.w <ea>y,Ax PST = 0x01, {0x09, source operand}

cmpi.b #<data>,Dx PST = 0x01

cmpi.l #<data>,Dx PST = 0x01

cmpi.w #<data>,Dx PST = 0x01

divs.l <ea>y,Dx PST = 0x01, {PST = 0x0B, DD = source operand}

divs.w <ea>y,Dx PST = 0x01, {PST = 0x09, DD = source operand}

divu.l <ea>y,Dx PST = 0x01, {PST = 0x0B, DD = source operand}

divu.w <ea>y,Dx PST = 0x01, {PST = 0x09, DD = source operand}

eor.l Dy,<ea>x PST = 0x01, {PST = 0x0B, DD = source}, {PST = 0x0B, DD = destination}

eori.l #<data>,Dx PST = 0x01

ext.l Dx PST = 0x01

ext.w Dx PST = 0x01

extb.l Dx PST = 0x01

illegal PST = 0x011

jmp <ea>y PST = 0x05, {PST = 0x0[DE], DD = target address}2

jsr <ea>y PST = 0x05, {PST = 0x0[DE], DD = target address},

{PST = 0x0B, DD = destination operand}2

lea.l <ea>y,Ax PST = 0x01

link.w Ay,#<displaceme
nt>

PST = 0x01, {PST = 0x0B, DD = destination operand}

lsl.l {Dy,#<data>},Dx PST = 0x01

lsr.l {Dy,#<data>},Dx PST = 0x01

mov3q.l #<data>,<ea>x PST = 0x01, {PST = 0x0B,DD = destination operand}

move.b <ea>y,<ea>x PST = 0x01, {PST = 0x08, DD = source}, {PST = 0x08, DD = destination}

move.l <ea>y,<ea>x PST = 0x01, {PST = 0x0B, DD = source}, {PST = 0x0B, DD = destination}

move.w <ea>y,<ea>x PST = 0x01, {PST = 0x09, DD = source}, {PST = 0x09, DD = destination}

move.w CCR,Dx PST = 0x01

move.w {Dy,#<data>},CC
R

PST = 0x01

movea.l <ea>y,Ax PST = 0x01, {PST = 0x0B, DD = source}

movea.w <ea>y,Ax PST = 0x01, {PST = 0x09, DD = source}

Table continues on the next page...
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Table 51-42. PST/DDATA Specification for User-Mode Instructions (continued)

Instructio
n

Operand
Syntax

PST/DDATA

movem.l #list,<ea>x PST = 0x01, {PST = 0x0B, DD = destination},...

movem.l <ea>y,#list PST = 0x01, {PST = 0x0B, DD = source},...

moveq.l #<data>,Dx PST = 0x01

muls.l <ea>y,Dx PST = 0x01, {PST = 0x0B, DD = source operand}

muls.w <ea>y,Dx PST = 0x01, {PST = 0x09, DD = source operand}

mulu.l <ea>y,Dx PST = 0x01, {PST = 0x0B, DD = source operand}

mulu.w <ea>y,Dx PST = 0x01, {PST = 0x09, DD = source operand}

mvs.b <ea>y,Dx PST = 0x01, {0x08, source operand}

mvs.w <ea>y,Dx PST = 0x01, {0x09, source operand}

mvz.b <ea>y,Dx PST = 0x01, {0x08, source operand}

mvz.w <ea>y,Dx PST = 0x01, {0x09, source operand}

neg.l Dx PST = 0x01

negx.l Dx PST = 0x01

nop PST = 0x01

not.l Dx PST = 0x01

or.l <ea>y,Dx PST = 0x01, {PST = 0x0B, DD = source operand}

or.l Dy,<ea>x PST = 0x01, {PST = 0x0B, DD = source}, {PST = 0x0B, DD = destination}

ori.l #<data>,Dx PST = 0x01

pea.l <ea>y PST = 0x01, {PST = 0x0B, DD = destination operand}

pulse PST = 0x04

rems.l <ea>y,Dw:Dx PST = 0x01, {PST = 0x0B, DD = source operand}

remu.l <ea>y,Dw:Dx PST = 0x01, {PST = 0x0B, DD = source operand}

rts PST = 0x01, {PST = 0x0B, DD = source operand},

PST = 0x05, {PST = 0x0[DE], DD = target address}

sats.l Dx PST = 0x01

scc.b Dx PST = 0x01

sub.l <ea>y,Dx PST = 0x01, {PST = 0x0B, DD = source operand}

sub.l Dy,<ea>x PST = 0x01, {PST = 0x0B, DD = source}, {PST = 0x0B, DD = destination}

suba.l <ea>y,Ax PST = 0x01, {PST = 0x0B, DD = source operand}

subi.l #<data>,Dx PST = 0x01

subq.l #<data>,<ea>x PST = 0x01, {PST = 0x0B, DD = source}, {PST = 0x0B, DD = destination}

subx.l Dy,Dx PST = 0x01

swap.w Dx PST = 0x01

tas.b <ea>x PST = 0x01, {0x08, source}, {0x08, destination}

tpf PST = 0x01

tpf.l #<data> PST = 0x01

tpf.w #<data> PST = 0x01

trap #<data> PST = 0x011

tst.b <ea>x PST = 0x01, {PST = 0x08, DD = source operand}

Table continues on the next page...
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Table 51-42. PST/DDATA Specification for User-Mode Instructions (continued)

Instructio
n

Operand
Syntax

PST/DDATA

tst.l <ea>y PST = 0x01, {PST = 0x0B, DD = source operand}

tst.w <ea>y PST = 0x01, {PST = 0x09, DD = source operand}

unlk Ax PST = 0x01, {PST = 0x0B, DD = destination operand}

wddata.b <ea>y PST = 0x04, {PST = 0x08, DD = source operand}

wddata.l <ea>y PST = 0x04, {PST = 0x0B, DD = source operand}

wddata.w <ea>y PST = 0x04, {PST = 0x09, DD = source operand}

1. During normal exception processing, the PSTB is loaded with two successive 0x1C entries indicating the exception
processing state. The exception stack write operands, as well as the vector read and target address of the exception
handler may also be displayed.

Exception Processing: 
      PST = 0x1C, 0x1C,
     {PST = 0x0B,DD = destination},                // stack frame
     {PST = 0x0B,DD = destination},                // stack frame
     {PST = 0x0B,DD = source},                     // vector read
      PST = 0x05,{PST = 0x0[DE],DD = target}    // handler PC

A similar set of PST/DD values is generated in response to an emulator mode excetion. For these events (caused by a
debug interrupt or properly-enabled trace exception), the initial PST values are 0x1D, 0x1D and the remaining sequence is
equivalent to normal exception processing. The PST/DDATA specification for the reset exception is shown below:

Exception Processing:
     PST = 0x1C, 0x1C,
     PST = 0x05,{PST = 0x0[DE],DD = target}    // initial PC 

The initial references at address 0 and 4 are never captured nor displayed because these accesses are treated as
instruction fetches. For all types of exception processing, the PST = 0x1C (or 0x1D) value is driven for two trace buffer
entries.

2. For JMP and JSR instructions, the optional target instruction address is displayed only for those effective address fields
defining variant addressing modes. This includes the following <ea>x values: (An), (d16,An), (d8,An,Xi), (d8,PC,Xi).

Table 51-43 shows the PST/DDATA specification for the MAC instructions if the
optional MAC unit is present.

Table 51-43. PST/DDATA Values for Multiply-Accumulate Instructions

Instruction Operand Syntax PST/DDATA

mac.l Ry,Rx PST = 0x1

mac.l Ry,Rx,<ea>y,Rw PST = 0x1, {PST = 0xB, DD = source operand}

mac.w Ry,Rx PST = 0x1

mac.w Ry,Rx,ea,Rw PST = 0x1, {PST = 0xB, DD = source operand}

move.l {Ry,#<data>},ACC PST = 0x1

move.l {Ry,#<data>},MACSR PST = 0x1

move.l {Ry,#<data>},MASK PST = 0x1

move.l ACC,Rx PST = 0x1

move.l MACSR,CCR PST = 0x1

Table continues on the next page...
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Table 51-43. PST/DDATA Values for Multiply-Accumulate Instructions (continued)

Instruction Operand Syntax PST/DDATA

move.l MACSR,Rx PST = 0x1

move.l MASK,Rx PST = 0x1

msac.l Ry,Rx PST = 0x1

msac.l Ry,Rx,<ea>y,Rw PST = 0x1, {PST = 0xB, DD = source},

{PST = 0xB, DD = destination}

msac.w Ry,Rx PST = 0x1

msac.w Ry,Rx,<ea>y,Rw PST = 0x1, {PST = 0xB, DD = source},

{PST = 0xB, DD = destination}

51.4.3.4.2 Supervisor Instruction Set

The supervisor instruction set has complete access to the user mode instructions plus the
opcodes shown below. The PST/DDATA specification for these opcodes is shown in the
following table.

Table 51-44. PST/DDATA Specification for Supervisor-Mode Instructions

Instruction Operand Syntax PST/DDATA

halt PST = 0x1F,

PST = 0x1F

move.l Ay,USP PST = 0x01

move.l USP,Ax PST = 0x01

move.w SR,Dx PST = 0x01

move.w {Dy,#<data>},SR PST = 0x01, {PST = 0x03}

movec.l Ry,Rc PST = 0x01

rte PST = 0x07, {PST = 0x0B, DD = source operand}, {PST = 0x03}, {PST = 0x0B,

DD = source operand},

PST = 0x05, {PST = 0x0[DE], DD = target address}

stldsr.w #imm PST = 0x01, {PST = 0x0B, DD = destination operand, PST = 0x03}

stop #<data> PST = 0x1E,

PST = 0x1E

wdebug.l <ea>y PST = 0x01, {PST = 0x0B, DD = source, PST = 0x0B, DD = source}

The move-to-SR, STLDSR, and RTE instructions include an optional PST = 0x3 value,
indicating an entry into user mode.

Similar to the exception processing mode, the stopped state (PST = 0x1E) and the halted
state (PST = 0x1F) display this status for two entries when the ColdFire processor enters
the given mode.
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51.4.4 Freescale-Recommended BDM Pinout

Typically, a relatively simple interface pod is used to translate commands from a host
computer into commands for the custom serial interface to the single-wire background
debug system. Depending on the development tool vendor, this interface pod may use a
standard RS-232 serial port, a parallel printer port, or some other type of communications
such as a universal serial bus (USB) to communicate between the host PC and the pod.
The pod typically connects to the target system with ground, the BKGD pin, RESET, and
sometimes VDD. An open-drain connection to reset allows the host to force a target
system reset, useful to regain control of a lost target system or to control startup of a
target system before the on-chip nonvolatile memory has been programmed. Sometimes
VDD can be used to allow the pod to use power from the target system to avoid the need
for a separate power supply. However, if the pod is powered separately, it can be
connected to a running target system without forcing a target system reset or otherwise
disturbing the running application program.

VDD

1 2
3 4
5 6

BKGD GND
RESETNo Connect

No Connect

Figure 51-13. Recommended BDM Connector

Functional Description

MCF51JF128 Reference Manual, Rev. 5, 08/2012

1320 Freescale Semiconductor, Inc.



Appendix A
Release Notes

A.1 About This Document chapter changes

• No substantial content changes

A.2 Introduction chapter changes

• Removed references to discontinued QF and QH families

A.3 Chip Configuration chapter changes

• No substantial content changes

A.4 Memory Map chapter changes

• Added the new section "Read-after-write sequence and required serialization of memory operations"

A.5 Clock Distribution chapter changes

• No substantial content changes
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A.6 Reset and Boot chapter changes

• No substantial content changes

A.7 Power Management chapter changes

• No substantial content changes

A.8 Security chapter changes

• No substantial content changes

A.9 Signal Multiplexing and Signal Descriptions chapter
changes

• No substantial content changes

A.10 MXC changes

• No substantial content changes

A.11 V1 ColdFire Core changes

• No substantial content changes

A.12 EMAC changes

• No substantial content changes

Reset and Boot chapter changes
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A.13 SIM changes

• No substantial content changes

A.14 Crossbar switch module changes

• No substantial content changes

A.15 INTC V1 changes

• Removed the unnecessary section "Device-Specific Exception and Interrupt Vector Tables" because the information is
not included in this chapter.

• In the "Interrupt Request Level and Priority Assignments" section, revised the description of the location of information.

A.16 LLWU changes

• No substantial content changes

A.17 RCM changes

• No substantial content changes

A.18 SMC changes

• For the RUN to VLPR transition trigger conditions in the "Power mode transition triggers" table, removed the specific
maximum frequency numbers and made a reference to the chip-specific Power Management chapter.

A.19 PMC changes

• No substantial content changes
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A.20 DMA Controller changes

• Reorganized the description of DSR_BCR[CE].

• Throughout: Changed "byte, word, longword" references to "8-bit, 16-bit, 32-bit" or "1-byte, 2-byte, 4-byte"
• In the "Programming the DMA Controller Module" section:

• Clarified the cautionary note about programming the DMA module's registers during channel execution
• Under the list item "TCDn is initialized": subordinated multiple subsequent list items

• In the "Advanced Data Transfer Controls: Auto-Alignment" section's example description: Reorganized the sample
register/bitfield values as a list

A.21 MCG changes

• For the IRCST field in the MCG Status Register, changed references to the fast clock from "fast clock (2 MHz IRC)" to
"fast clock (4 MHz IRC)".

A.22 OSC changes

• No substantial content changes

A.23 FMC changes

• No substantial content changes

A.24 FTFL changes

• Improved flash reliability specs per module certification results
• Fix Flash Command note to indicate that FlexRAM or Programming Acceleration RAM is used during PGMSEC

command for all devices

DMA Controller changes
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A.25 Mini-FlexBus changes

• Minor editorial changes and reorganization of sections:
• Many sections were divided into multiple subsections.
• Changed “Overview” section name to “Definition.”
• Moved data from signal description subsections into the signal description table.
• Removed “Chip Select Operation” section.
• Moved “Modes of operation” section to “Functional description” section.
• Combined “Bus Cycle execution” and data transfer cycle states sections into the “Data transfer states” section.

• Changed the Note in the CSMR[V] bitfield description to say: "At reset, FB_CS0 will fire for any access to the FlexBus
memory region. CSMR0[V] must be set as part of the chip select initialization sequence to allow other chip selects to
function as programmed."

A.26 EzPort changes

• No substantial content changes

A.27 CAU changes

• No substantial content changes

A.28 RNGB changes

• No substantial content changes

A.29 CRC changes

No substantial content changes

A.30 ADC changes

• In ADC Signal Descriptions section: Added note to refer to chip configuration for inputs supported.
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A.31 CMP changes

• Updated SE value in 'Sampled, Filtered (# 4B): Sampling point internally derived' diagram.

A.32 DAC changes

• No substantial content changes

A.33 VREF changes

• No substantial content changes

A.34 PDB changes

In the memory map, changed Channel n Status Register access to R/W.

A.35 MTIM changes

• No substantial content changes

A.36 LPTMR changes

Updated the following sentence: "If CSR[TFC] is cleared, then the CNR is also reset whenever CSR[TCF] is set."

A.37 CMT changes

• No substantial content changes

CMP changes
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A.38 FTM changes

• No substantial content changes

A.39 SPI changes

• No substantial content changes

A.40 USB changes

• In "Host mode operation examples", corrected the "Data toggle" in the first bullet of Step 11 for the "To complete a
control transaction to a connected device" procedure.

A.41 USBDCD changes

• No substantial content changes

A.42 USB VREG changes

• Removed the number specified for the STANDBY regulator output load current.
• Corrected the figure "Ideal Relation Between the Regulator Output and Input Power Supply".

A.43 I2C changes

• In description of F[ICR], added new final sentence and table containing examples of MULT and ICR field settings.
• In description of C2[SBRC], added sentence describing an example of a "very fast" I2C mode.
• In "Clock stretching" section, added new final sentence to clarify the effect of clock stretching.

• Clarified that the reserved bit 7 of the Programmable Input Glitch Filter register can be written but that writing it has no
effect.

• In the "SCL high timeout" section, removed references to detection of a HIGH timeout after a STOP condition appears
on the bus.

• Reorganized the "Address matching wakeup" section, and added in the final note the sentence "The main purpose is
not communication."
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• Reorganized the "Address matching" section, and clarified the sources of a 7-bit and 10-bit address, including the
involvement of ADEXT and AD[10:8] in Control Register 2.

• In "Address matching wakeup" section: Combined the two notes and expanded the note text

• In the Status register: Added added a new note to the description of the RAM bit
• In the "Address matching wakeup" section: Clarified the note text

• In "I2C divider and hold values" section: Added note preceding the table, and shaded table cells containing ICR values
of 00h to 0Fh

A.44 UART changes

• No substantial content changes

A.45 I2S/SAI changes

• Removed the section "Multiple SAI Synchronous Mode" and references to that mode in descriptions of the SYNC,
BCS, and BCI fields in the TCR2 and RCR2 registers

• For both TCSR[TE] and RCSR[RE] fields, clarified the description for field value of 1.

• In "Introduction" section: Clarified support for TDM mode.
• Revised descriptions of BCS and BCI fields in TCR2.
• Clarified descriptions of TCE field in TCR3 and RCE field in RCR3.
• In "FIFO pointers" section: Clarified 8-bit and 16-bit accesses to the FIFOs.
• In "Frame sync configuration" section: Clarified various configuration options.

• Removed references to "received" from description of TCR4[MF]
• Removed references to "transmitted" from description of RCR4[MF]

• In the "Bit clock" section of the "Clocking" section, added a new final paragraph: "If the SAI transmitter or receiver is
using an externally generated bit clock in asynchronous mode and that bit clock is generated by an SAI that is disabled
in stop mode, then the transmitter or receiver should be disabled by software before entering stop mode. This issue
does not apply when the transmitter or receiver is in a synchronous mode because all synchronous SAIs are enabled
and disabled simultaneously."

A.46 RGPIO changes

• In "Initialization Information" section, revised sequence and text of list items.

A.47 EGPIO changes

• No substantial content changes

UART changes
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A.48 Port Control changes

• No substantial content changes

A.49 TSI changes

• No substantial content changes

A.50 IRQ changes

• In "Exit from Low-Power Modes" section: standardized references to low-power modes, and, in second sentence,
changed "low" to "asserted"

• In "Stop modes" section: Changed "stop mode" to "stop modes," and revised first sentence

A.51 Debug changes

• In table of "Overview" section: added row for debug revision CF1_B+_no_PSTB

• In the "Program Counter Breakpoint/Mask Registers (PBR0–3, PBMR)" section: In the Note preceding the PBR0
diagram and table, simplified the final sentence
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