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ep0x0040-0x006F TIM

0x0034–0x003F CRG (Clock and Reset Generator)

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

0x0034 SYNR
Read: 0 0

SYN5 SYN4 SYN3 SYN2 SYN1 SYN0
Write:

0x0035 REFDV
Read: 0 0 0 0

REFDV3 REFDV2 REFDV1 REFDV0
Write:

0x0036
CTFLG

TEST ONLY
Read: TOUT7 TOUT6 TOUT5 TOUT4 TOUT3 TOUT2 TOUT1 TOUT0
Write:

0x0037 CRGFLG
Read:

RTIF PORF LVRF LOCKIF
LOCK TRACK

SCMIF
SCM

Write:

0x0038 CRGINT
Read:

RTIE
0 0

LOCKIE
0 0

SCMIE
0

Write:

0x0039 CLKSEL
Read:

PLLSEL PSTP SYSWAI ROAWAI PLLWAI CWAI RTIWAI COPWAI
Write:

0x003A PLLCTL
Read:

CME PLLON AUTO ACQ
0

PRE PCE SCME
Write:

0x003B RTICTL
Read: 0

RTR6 RTR5 RTR4 RTR3 RTR2 RTR1 RTR0
Write:

0x003C COPCTL
Read:

WCOP RSBCK
0 0 0

CR2 CR1 CR0
Write:

0x003D
FORBYP

TEST ONLY
Read:

RTIBYP COPBYP
0

PLLBYP
0 0

FCM
0

Write:

0x003E
CTCTL

TEST ONLY
Read: TCTL7 TCTL6 TCTL5 TCTL4 TCLT3 TCTL2 TCTL1 TCTL0
Write:

0x003F ARMCOP
Read: 0 0 0 0 0 0 0 0
Write: Bit 7 6 5 4 3 2 1 Bit 0

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

0x0040 TIOS
Read:

IOS7 IOS6 IOS5 IOS4 IOS3 IOS2 IOS1 IOS0
Write:

0x0041 CFORC
Read: 0 0 0 0 0 0 0 0
Write: FOC7 FOC6 FOC5 FOC4 FOC3 FOC2 FOC1 FOC0

0x0042 OC7M
Read:

OC7M7 OC7M6 OC7M5 OC7M4 OC7M3 OC7M2 OC7M1 OC7M0
Write:

0x0043 OC7D
Read:

OC7D7 OC7D6 OC7D5 OC7D4 OC7D3 OC7D2 OC7D1 OC7D0
Write:

0x0044 TCNT (hi)
Read: Bit 15 14 13 12 11 10 9 Bit 8
Write:

0x0045 TCNT (lo)
Read: Bit 7 6 5 4 3 2 1 Bit 0
Write:

0x0046 TSCR1
Read:

TEN TSWAI TSFRZ TFFCA
0 0 0 0

Write:

0x0047 TTOV
Read:

TOV7 TOV6 TOV5 TOV4 TOV3 TOV2 TOV1 TOV0
Write:
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2.3.2.1.2 Port T Input Register (PTIT)

Read: Anytime.

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

2.3.2.1.3 Port T Data Direction Register (DDRT)

Read: Anytime.

Write: Anytime.

Module Base + 0x0001

7 6 5 4 3 2 1 0

R PTIT7 PTIT6 PTIT5 PTIT4 PTIT3 PTIT2 PTIT1 PTIT0

W

Reset — — — — — — — —

= Unimplemented or Reserved

Figure 2-4. Port T Input Register (PTIT)

Table 2-4. PTIT Field Descriptions

Field Description

7–0
PTIT[7:0]

Port T Input Register — This register always reads back the status of the associated pins. This can also be
used to detect overload or short circuit conditions on output pins.

Module Base + 0x0002

7 6 5 4 3 2 1 0

R
DDRT7 DDRT6 DDRT5 DDRT4 DDRT3 DDRT2 DDRT1 DDRT0

W

Reset 0 0 0 0 0 0 0 0

Figure 2-5. Port T Data Direction Register (DDRT)

Table 2-5. DDRT Field Descriptions

Field Description

7–0
DDRT[7:0]

Data Direction Port T — This register configures each port T pin as either input or output.

The standard TIM / PWM modules forces the I/O state to be an output for each standard TIM / PWM module port
associated with an enabled output compare. In these cases the data direction bits will not change.

The DDRT bits revert to controlling the I/O direction of a pin when the associated timer output compare is
disabled.

The timer input capture always monitors the state of the pin.
0 Associated pin is configured as input.
1 Associated pin is configured as output.
Note: Due to internal synchronization circuits, it can take up to 2 bus cycles until the correct value is read on PTT

or PTIT registers, when changing the DDRT register.
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2.3.2.1.6 Port T Polarity Select Register (PTTST)

Read: Anytime.

Write: Anytime.

2.3.2.1.7 Port T Module Routing Register (MODRR)

Read: Anytime.

Write: Anytime.

NOTE
MODRR[4] must be kept clear on devices featuring a 4 channel PWM.

Module Base + 0x0005

7 6 5 4 3 2 1 0

R
PPST7 PPST6 PPST5 PPST4 PPST3 PPST2 PPST1 PPST0

W

Reset 0 0 0 0 0 0 0 0

Figure 2-8. Port T Polarity Select Register (PPST)

Table 2-8. PPST Field Descriptions

Field Description

7–0
PPST[7:0]

Pull Select Port T — This register selects whether a pull-down or a pull-up device is connected to the pin.
0 A pull-up device is connected to the associated port T pin, if enabled by the associated bit in register PERT

and if the port is used as input.
1 A pull-down device is connected to the associated port T pin, if enabled by the associated bit in register PERT

and if the port is used as input.

Module Base + 0x0007

7 6 5 4 3 2 1 0

R 0 0 0
MODRR4 MODRR3 MODRR2 MODRR1 MODRR0

W

Reset — — — 0 0 0 0 0

= Unimplemented or Reserved

Figure 2-9. Port T Module Routing Register (MODRR)

Table 2-9. MODRR Field Descriptions

Field Description

4–0
MODRR[4:0]

Module Routing Register Port T — This register selects the module connected to port T.
0 Associated pin is connected to TIM module
1 Associated pin is connected to PWM module
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2.4 Functional Description
Each pin can act as general purpose I/O. In addition the pin can act as an output from a peripheral module
or an input to a peripheral module.

A set of configuration registers is common to all ports. All registers can be written at any time, however a
specific configuration might not become active.

Example: Selecting a pull-up resistor. This resistor does not become active while the port is used as a push-
pull output.

2.4.1 Registers

2.4.1.1 I/O Register

This register holds the value driven out to the pin if the port is used as a general purpose I/O. Writing to
this register has only an effect on the pin if the port is used as general purpose output. When reading this
address, the value of the pins are returned if the data direction register bits are set to 0.

If the data direction register bits are set to 1, the contents of the I/O register is returned. This is independent
of any other configuration (Figure 2-46).

Figure 2-46. Illustration of I/O Pin Functionality

2.4.1.2 Input Register

This is a read-only register and always returns the value of the pin (Figure 2-46).

2.4.1.3 Data Direction Register

This register defines whether the pin is used as an input or an output. If a peripheral module controls the
pin the contents of the data direction register is ignored (Figure 2-46).

PT

DDR

Output Enable

Module Enable

1

0

1

1

0

0

PAD

PTI

Data Out

Module
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3.3.2.1 Initialization of Internal RAM Position Register (INITRM)

Read: Anytime

Write: Once in normal and emulation modes, anytime in special modes

NOTE
Writes to this register take one cycle to go into effect.

This register initializes the position of the internal RAM within the on-chip system memory map.

Module Base + 0x0010
Starting address location affected by INITRG register setting.

7 6 5 4 3 2 1 0

R
RAM15 RAM14 RAM13 RAM12 RAM11

0 0
RAMHAL

W

Reset 0 0 0 0 1 0 0 1

= Unimplemented or Reserved

Figure 3-3. Initialization of Internal RAM Position Register (INITRM)

Table 3-2. INITRM Field Descriptions

Field Description

7:3
RAM[15:11]

Internal RAM Map Position — These bits determine the upper five bits of the base address for the system’s
internal RAM array.

0
RAMHAL

RAM High-Align — RAMHAL specifies the alignment of the internal RAM array.
0 Aligns the RAM to the lowest address (0x0000) of the mappable space
1 Aligns the RAM to the higher address (0xFFFF) of the mappable space
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block, the type of breakpoint used determines if BDM becomes active before or after execution of the next
instruction.

NOTE
If an attempt is made to activate BDM before being enabled, the CPU
resumes normal instruction execution after a brief delay. If BDM is not
enabled, any hardware BACKGROUND commands issued are ignored by
the BDM and the CPU is not delayed.

In active BDM, the BDM registers and standard BDM firmware lookup table are mapped to addresses
0xFF00 to 0xFFFF. BDM registers are mapped to addresses 0xFF00 to 0xFF07. The BDM uses these
registers which are readable anytime by the BDM. However, these registers are not readable by user
programs.

6.4.3 BDM Hardware Commands

Hardware commands are used to read and write target system memory locations and to enter active
background debug mode. Target system memory includes all memory that is accessible by the CPU such
as on-chip RAM, EEPROM, FLASH EEPROM, I/O and control registers, and all external memory.

Hardware commands are executed with minimal or no CPU intervention and do not require the system to
be in active BDM for execution, although they can continue to be executed in this mode. When executing
a hardware command, the BDM sub-block waits for a free CPU bus cycle so that the background access
does not disturb the running application program. If a free cycle is not found within 128 clock cycles, the
CPU is momentarily frozen so that the BDM can steal a cycle. When the BDM finds a free cycle, the
operation does not intrude on normal CPU operation provided that it can be completed in a single cycle.
However, if an operation requires multiple cycles the CPU is frozen until the operation is complete, even
though the BDM found a free cycle.
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The commands are described as follows:

• ACK_ENABLE — enables the hardware handshake protocol. The target will issue the ACK pulse
when a CPU command is executed by the CPU. The ACK_ENABLE command itself also has the
ACK pulse as a response.

• ACK_DISABLE — disables the ACK pulse protocol. In this case, the host needs to use the worst
case delay time at the appropriate places in the protocol.

The default state of the BDM after reset is hardware handshake protocol disabled.

All the read commands will ACK (if enabled) when the data bus cycle has completed and the data is then
ready for reading out by the BKGD serial pin. All the write commands will ACK (if enabled) after the data
has been received by the BDM through the BKGD serial pin and when the data bus cycle is complete. See
Section 6.4.3, “BDM Hardware Commands,” and Section 6.4.4, “Standard BDM Firmware Commands,”
for more information on the BDM commands.

The ACK_ENABLE sends an ACK pulse when the command has been completed. This feature could be
used by the host to evaluate if the target supports the hardware handshake protocol. If an ACK pulse is
issued in response to this command, the host knows that the target supports the hardware handshake
protocol. If the target does not support the hardware handshake protocol the ACK pulse is not issued. In
this case, the ACK_ENABLE command is ignored by the target because it is not recognized as a valid
command.

The BACKGROUND command will issue an ACK pulse when the CPU changes from normal to
background mode. The ACK pulse related to this command could be aborted using the SYNC command.

The GO command will issue an ACK pulse when the CPU exits from background mode. The ACK pulse
related to this command could be aborted using the SYNC command.

The GO_UNTIL command is equivalent to a GO command with exception that the ACK pulse, in this
case, is issued when the CPU enters into background mode. This command is an alternative to the GO
command and should be used when the host wants to trace if a breakpoint match occurs and causes the
CPU to enter active background mode. Note that the ACK is issued whenever the CPU enters BDM, which
could be caused by a breakpoint match or by a BGND instruction being executed. The ACK pulse related
to this command could be aborted using the SYNC command.

The TRACE1 command has the related ACK pulse issued when the CPU enters background active mode
after one instruction of the application program is executed. The ACK pulse related to this command could
be aborted using the SYNC command.

The TAGGO command will not issue an ACK pulse because this would interfere with the tagging function
shared on the same pin.



Chapter 8 Analog-to-Digital Converter (ATD10B8C) Block Description

Freescale Semiconductor MC9S12C-Family / MC9S12GC-Family 241
 Rev 01.24

8.3.2.10 ATD Status Register 1 (ATDSTAT1)

This read-only register contains the Conversion Complete Flags.

Read: Anytime

Write: Anytime, no effect

 Module Base + 0x000B

7 6 5 4 3 2 1 0

R CCF7 CCF6 CCF5 CCF4 CCF3 CCF2 CCF1 CCF0

W

Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 8-12. ATD Status Register 1 (ATDSTAT1)

Table 8-16. ATDSTAT1 Field Descriptions

Field Description

7–0
CCF[7:0]

Conversion Complete Flag x (x = 7, 6, 5, 4, 3, 2, 1, 0) — A conversion complete flag is set at the end of each
conversion in a conversion sequence. The flags are associated with the conversion position in a sequence (and
also the result register number). Therefore, CCF0 is set when the first conversion in a sequence is complete and
the result is available in result register ATDDR0; CCF1 is set when the second conversion in a sequence is
complete and the result is available in ATDDR1, and so forth. A flag CCFx (x = 7, 6, 5, 4, 3, 2, 1, 0) is cleared
when one of the following occurs:

A) Write to ATDCTL5 (a new conversion sequence is started)
B) If AFFC = 0 and read of ATDSTAT1 followed by read of result register ATDDRx
C) If AFFC = 1 and read of result register ATDDRx

0 Conversion number x not completed
1 Conversion number x has completed, result ready in ATDDRx
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13.3 Memory Map and Registers
This section provides a detailed description of all memory and registers.

13.3.1 Module Memory Map

The memory map for the SCI module is given below in Figure 13-2. The Address listed for each register
is the address offset. The total address for each register is the sum of the base address for the SCI module
and the address offset for each register.

13.3.2 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 location 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.

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

0x0000 SCIBDH
R 0 0 0

SBR12 SBR11 SBR10 SBR9 SBR8
W

0x0001 SCIBDL
R

SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBR0
W

0x0002 SCICR1
R

LOOPS SCISWAI RSRC M WAKE ILT PE PT
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 0 0 0 0 0

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

= Unimplemented or Reserved

Figure 13-2. SCI Register Summary
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13.3.2.1 SCI Baud Rate Registers (SCIBDH and SCHBDL)

The SCI Baud Rate Register is used by the counter to determine the baud rate of the SCI. The formula for
calculating the baud rate is:

SCI baud rate = SCI module clock / (16 x BR)

where:

BR is the content of the SCI baud rate registers, bits SBR12 through SBR0. The baud rate registers
can contain a value from 1 to 8191.

Read: Anytime. If only SCIBDH is written to, a read will not return the correct data until SCIBDL is
written to as well, following a write to SCIBDH.

Write: Anytime

 Module Base + 0x_0000

7 6 5 4 3 2 1 0

R 0 0 0
SBR12 SBR11 SBR10 SBR9 SBR8

W

Reset 0 0 0 0 0 0 0 0

Module Base + 0x_0001

7 6 5 4 3 2 1 0

R
SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBR0

W

Reset 0 0 0 0 0 1 0 0

= Unimplemented or Reserved

Figure 13-3. SCI Baud Rate Registers (SCIBDH and SCIBDL)

Table 13-1. SCIBDH AND SCIBDL Field Descriptions

Field Description

4–0
7–0

SBR[12:0]

SCI Baud Rate Bits — The baud rate for the SCI is determined by these 13 bits.
Note: The baud rate generator is disabled until the TE bit or the RE bit is set for the first time after reset. The

baud rate generator is disabled when BR = 0.
Writing to SCIBDH has no effect without writing to SCIBDL, since writing to SCIBDH puts the data in a
temporary location until SCIBDL is written to.
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14.4.7 Operation in Run Mode

In run mode with the SPI system enable (SPE) bit in the SPI control register clear, the SPI system is in a
low-power, disabled state. SPI registers remain accessible, but clocks to the core of this module are
disabled.

14.4.8 Operation in Wait Mode

SPI operation in wait mode depends upon the state of the SPISWAI bit in SPI Control Register 2.

• If SPISWAI is clear, the SPI operates normally when the CPU is in wait mode

• If SPISWAI is set, SPI clock generation ceases and the SPI module enters a power conservation
state when the CPU is in wait mode.

— If SPISWAI is set and the SPI is configured for master, any transmission and reception in
progress stops at wait mode entry. The transmission and reception resumes when the SPI exits
wait mode.

— If SPISWAI is set and the SPI is configured as a slave, any transmission and reception in
progress continues if the SCK continues to be driven from the master. This keeps the slave
synchronized to the master and the SCK.

If the master transmits several bytes while the slave is in wait mode, the slave will continue to
send out bytes consistent with the operation mode at the start of wait mode (i.e. If the slave is
currently sending its SPIDR to the master, it will continue to send the same byte. Else if the
slave is currently sending the last received byte from the master, it will continue to send each
previous master byte).

NOTE
Care must be taken when expecting data from a master while the slave is in
wait or stop mode. Even though the shift register will continue to operate,
the rest of the SPI is shut down (i.e. a SPIF interrupt will not be generated
until exiting stop or wait mode). Also, the byte from the shift register will
not be copied into the SPIDR register until after the slave SPI has exited wait
or stop mode. A SPIF flag and SPIDR copy is only generated if wait mode
is entered or exited during a tranmission. If the slave enters wait mode in idle
mode and exits wait mode in idle mode, neither a SPIF nor a SPIDR copy
will occur.

14.4.9 Operation in Stop Mode

Stop mode is dependent on the system. The SPI enters stop mode when the module clock is disabled (held
high or low). If the SPI is in master mode and exchanging data when the CPU enters stop mode, the
transmission is frozen until the CPU exits stop mode. After stop, data to and from the external SPI is
exchanged correctly. In slave mode, the SPI will stay synchronized with the master.

The stop mode is not dependent on the SPISWAI bit.
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16.3.2 Register Descriptions

The following paragraphs describe, in address order, all the VREG3V3V2 registers and their individual
bits.

16.3.2.1 VREG3V3V2 — Control Register (VREGCTRL)

The VREGCTRL register allows to separately enable features of VREG3V3V2.

NOTE
On entering the Reduced Power Mode the LVIF is not cleared by the
VREG3V3V2.

16.4 Functional Description
Block VREG3V3V2 is a voltage regulator as depicted in Figure 16-1. The regulator functional elements
are the regulator core (REG), a low-voltage detect module (LVD), a power-on reset module (POR) and a
low-voltage reset module (LVR). There is also the regulator control block (CTRL) which represents the
interface to the digital core logic but also manages the operating modes of VREG3V3V2.

Module Base + 0x0000

7 6 5 4 3 2 1 0

R 0 0 0 0 0 LVDS
LVIE LVIF

W

Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 16-2. VREG3V3 — Control Register (VREGCTRL)

Table 16-3. MCCTL1 Field Descriptions

Field Description

2
LVDS

Low-Voltage Detect Status Bit — This read-only status bit reflects the input voltage. Writes have no effect.
0 Input voltage VDDA is above level VLVID or RPM or shutdown mode.
1 Input voltage VDDA is below level VLVIA and FPM.

1
LVIE

Low-Voltage Interrupt Enable Bit
0 Interrupt request is disabled.
1 Interrupt will be requested whenever LVIF is set.

0
LVIF

Low-Voltage Interrupt Flag — LVIF is set to 1 when LVDS status bit changes. This flag can only be cleared by
writing a 1. Writing a 0 has no effect. If enabled (LVIE = 1), LVIF causes an interrupt request.
0 No change in LVDS bit.
1 LVDS bit has changed.
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18.4.1.3.1 Erase Verify Command

The erase verify operation will verify that a Flash array is erased.

An example flow to execute the erase verify operation is shown in Figure 18-22. The erase verify command
write sequence is as follows:

1. Write to a Flash array address to start the command write sequence for the erase verify command.
The address and data written will be ignored.

2. Write the erase verify command, 0x05, to the FCMD register.

3. Clear the CBEIF flag in the FSTAT register by writing a 1 to CBEIF to launch the erase verify
command.

After launching the erase verify command, the CCIF flag in the FSTAT register will set after the operation
has completed unless a new command write sequence has been buffered. Upon completion of the erase
verify operation, the BLANK flag in the FSTAT register will be set if all addresses in the Flash array are
verified to be erased. If any address in the Flash array is not erased, the erase verify operation will terminate
and the BLANK flag in the FSTAT register will remain clear.
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Figure 19-2. FTS64K Block Diagram

19.2 External Signal Description
The FTS128K1FTS64K module contains no signals that connect off-chip.

19.3 Memory Map and Registers
This section describes the FTS128K1FTS64K memory map and registers.

19.3.1 Module Memory Map

The FTS128K1FTS64K memory map is shown in Figure 19-3Figure 19-4. The HCS12 architecture places
the Flash array addresses between 0x40000x4000 and 0xFFFF, which corresponds to three 16 Kbyte
pages. The content of the HCS12 Core PPAGE register is used to map the logical middle page ranging from

FTS64K

Oscillator
Clock

Command
Complete
Interrupt

Command
Buffer Empty
Interrupt

Flash Array

32K * 16 Bits

sector 0
sector 1

sector 63

Clock
Divider FCLK

Protection
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19.3.2.1 Flash Clock Divider Register (FCLKDIV)

The FCLKDIV register is used to control timed events in program and erase algorithms.

All bits in the FCLKDIV register are readable, bits 6–0 are write once and bit 7 is not writable.

19.3.2.2 Flash Security Register (FSEC)

The FSEC register holds all bits associated with the security of the MCU and Flash module.

All bits in the FSEC register are readable but not writable.

The FSEC register is loaded from the Flash configuration field at 0xFF0F during the reset sequence,
indicated by F in Figure 19-7.

Module Base + 0x0000

7 6 5 4 3 2 1 0

R FDIVLD
PRDIV8 FDIV5 FDIV4 FDIV3 FDIV2 FDIV1 FDIV0

W

Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 19-6. Flash Clock Divider Register (FCLKDIV)

Table 19-4. FCLKDIV Field Descriptions

Field Description

7
FDIVLD

Clock Divider Loaded
0 FCLKDIV register has not been written
1 FCLKDIV register has been written to since the last reset

6
PRDIV8

Enable Prescalar by 8
0 The oscillator clock is directly fed into the Flash clock divider
1 The oscillator clock is divided by 8 before feeding into the Flash clock divider

5–0
FDIV[5:0]

Clock Divider Bits — The combination of PRDIV8 and FDIV[5:0] must divide the oscillator clock down to a
frequency of 150 kHz – 200 kHz. The maximum divide ratio is 512. Refer to Section 19.4.1.1, “Writing the
FCLKDIV Register” for more information.

Module Base + 0x0001

7 6 5 4 3 2 1 0

R KEYEN1 KEYEN0 NV5 NV4 NV3 NV2 SEC1 SEC0

W

Reset F F F F F F F F

= Unimplemented or Reserved

Figure 19-7. Flash Security Register (FSEC)
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19.4.1.3.3 Sector Erase Command

The sector erase operation will erase all addresses in a 1024 byte sector of the Flash array using an
embedded algorithm.

An example flow to execute the sector erase operation is shown in Figure 19-27. The sector erase
command write sequence is as follows:

1. Write to a Flash array address to start the command write sequence for the sector erase command.
The Flash address written determines the sector to be erased while MCU address bits [9:0] and the
data written are ignored.

2. Write the sector erase command, 0x40, to the FCMD register.

3. Clear the CBEIF flag in the FSTAT register by writing a 1 to CBEIF to launch the sector erase
command.

If a Flash sector to be erased is in a protected area of the Flash array, the PVIOL flag in the FSTAT register
will set and the sector erase command will not launch. Once the sector erase command has successfully
launched, the CCIF flag in the FSTAT register will set after the sector erase operation has completed unless
a new command write sequence has been buffered.
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20.3.2.6 Flash Status Register (FSTAT)

The FSTAT register defines the status of the Flash command controller and the results of command
execution.

In normal modes, bits CBEIF, PVIOL, and ACCERR are readable and writable, bits CCIF and BLANK
are readable and not writable, remaining bits, including FAIL and DONE, read 0 and are not writable. In
special modes, FAIL is readable and writable while DONE is readable but not writable. FAIL must be clear
in special modes when starting a command write sequence.

6 X X X X

7 X X X X X X X X
1. Allowed transitions marked with X.

Module Base + 0x0005

7 6 5 4 3 2 1 0

R
CBEIF

CCIF
PVIOL ACCERR

0 BLANK
FAIL

DONE

W

Reset 1 1 0 0 0 0 0 1

= Unimplemented or Reserved

Figure 20-12. Flash Status Register (FSTAT)

Table 20-14. FSTAT Field Descriptions

Field Description

7
CBEIF

Command Buffer Empty Interrupt Flag — The CBEIF flag indicates that the address, data and command
buffers are empty so that a new command write sequence can be started. The CBEIF flag is cleared by writing
a 1 to CBEIF. Writing a 0 to the CBEIF flag has no effect on CBEIF. Writing a 0 to CBEIF after writing an aligned
word to the Flash address space but before CBEIF is cleared will abort a command write sequence and cause
the ACCERR flag in the FSTAT register to be set. Writing a 0 to CBEIF outside of a command write sequence
will not set the ACCERR flag. The CBEIF flag is used together with the CBEIE bit in the FCNFG register to
generate an interrupt request (see Figure 20-28).
0 Buffers are full
1 Buffers are ready to accept a new command

6
CCIF

Command Complete Interrupt Flag — The CCIF flag indicates that there are no more commands pending. The
CCIF flag is cleared when CBEIF is clear and sets automatically upon completion of all active and pending
commands. The CCIF flag does not set when an active commands completes and a pending command is
fetched from the command buffer. Writing to the CCIF flag has no effect. The CCIF flag is used together with the
CCIE bit in the FCNFG register to generate an interrupt request (see Figure 20-28).
0 Command in progress
1 All commands are completed

Table 20-13. Flash Protection Scenario Transitions

From
Protection
Scenario

To Protection Scenario(1)

0 1 2 3 4 5 6 7
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21.3.2.8 RESERVED2

This register is reserved for factory testing and is not accessible to the user.

All bits read 0 and are not writable.

21.3.2.9 Flash Address Register (FADDR)

FADDRHI and FADDRLO are the Flash address registers.
\

\\

Table 21-14. FCMD Field Descriptions

Field Description

6, 5, 2, 0
CMDB[6:5]
CMDB[2]
CMDB[0]

Valid Flash commands are shown in Table 21-15. An attempt to execute any command other than those listed in
Table 21-15 will set the ACCERR bit in the FSTAT register (see Section 21.3.2.6).

Table 21-15. Valid Flash Command List

CMDB NVM Command

0x05 Erase verify

0x20 Word program

0x40 Sector erase

0x41 Mass erase

Module Base + 0x0007

7 6 5 4 3 2 1 0

R 0 0 0 0 0 0 0 0

W

Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 21-12. RESERVED2

Module Base + 0x0008

7 6 5 4 3 2 1 0

R
FABHI

W

Reset 0 0 0 0 0 0 0 0

Figure 21-13. Flash Address High Register (FADDRHI)
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Figure 21-25. Example Mass Erase Command Flow

Write: Flash Block Address

Write: FCMD register
Mass Erase Command 0x41

Write: FSTAT register
Clear CBEIF 0x80

1.

2.

3.

Clear ACCERR/PVIOL 0x30
Write: FSTAT registeryes

no

Access Error and
Protection Violation

 and Dummy Data

Read: FSTAT register

Read: FSTAT register

no

START

yes

Check

CBEIF
Set?

Address, Data,
Command
Buffer Empty Check

ACCERR/
PVIOL
Set?

EXIT

Write: FCLKDIV register

Read: FCLKDIV register

yes

no
Clock Register
Written
Check

FDIVLD
Set?

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

noBit Polling for
Command Completion
Check

yes

CCIF
Set?
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21.4.2 Operating Modes

21.4.2.1 Wait Mode

If the MCU enters wait mode while a Flash command is active (CCIF = 0), that command and any buffered
command will be completed.

The Flash module can recover the MCU from wait mode if the interrupts are enabled (see Section 21.4.5).

21.4.2.2 Stop Mode

If the MCU enters stop mode while a Flash command is active (CCIF = 0), that command will be aborted
and the data being programmed or erased is lost. The high voltage circuitry to the Flash array will be
switched off when entering stop mode. CCIF and ACCERR flags will be set. Upon exit from stop mode,
the CBEIF flag will be set and any buffered command will not be executed. The ACCERR flag must be
cleared before returning to normal operation.

NOTE
As active Flash commands are immediately aborted when the MCU enters
stop mode, it is strongly recommended that the user does not use the STOP
instruction during program and erase execution.

21.4.2.3 Background Debug Mode

In background debug mode (BDM), the FPROT register is writable. If the MCU is unsecured, then all
Flash commands listed in Table 21-16 can be executed. If the MCU is secured and is in special single chip
mode, the only possible command to execute is mass erase.

21.4.3 Flash Module Security

The Flash module provides the necessary security information to the MCU. After each reset, the Flash
module determines the security state of the MCU as defined in Section 21.3.2.2, “Flash Security Register
(FSEC)”.

The contents of the Flash security/options byte at address 0xFF0F in the Flash configuration field must be
changed directly by programming address 0xFF0F when the device is unsecured and the higher address
sector is unprotected. If the Flash security/options byte is left in the secure state, any reset will cause the
MCU to return to the secure operating mode.

21.4.3.1 Unsecuring the MCU using Backdoor Key Access

The MCU may only be unsecured by using the backdoor key access feature which requires knowledge of
the contents of the backdoor key (four 16-bit words programmed at addresses 0xFF00–0xFF07). If
KEYEN[1:0] = 1:0 and the KEYACC bit is set, a write to a backdoor key address in the Flash array triggers
a comparison between the written data and the backdoor key data stored in the Flash array. If all four words
of data are written to the correct addresses in the correct order and the data matches the backdoor key
stored in the Flash array, the MCU will be unsecured. The data must be written to the backdoor key


