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A valid edge on input is detected if 4 consecutive samples of a passive level are followed by 4 consecutive
samples of an active level directly or indirectly.

The filters are continuously clocked by the bus clock in RUN and WAIT mode. In STOP mode the clock
is generated by a single RC oscillator in the Port Integration Module. To maximize current saving the RC
oscillator runs only if the following condition is true on any pin:

Sample count <= 4 and port interrupt enabled (PIE=1) and port interrupt flag not set (PIF=0).

2.4.2.6 Port J

In all modes, port J pins PJ[7:6] can be used for general purpose I/O or interrupt driven general purpose
I/O’s. During reset, port J pins are configured as inputs.

Port J offers 2 I/O ports with the same interrupt features as on port P.

2.4.3 Port A, B, E and BKGD Pin

All port and pin logic is located in the core module. Please refer to S12_mebi Block User Guide for details.

2.4.4 External Pin Descriptions

All ports start up as general purpose inputs on reset.

2.4.5 Low Power Options

2.4.5.1 Run Mode

No low power options exist for this module in run mode.

2.4.5.2 Wait Mode

No low power options exist for this module in wait mode.

2.4.5.3 Stop Mode

All clocks are stopped. There are asynchronous paths to generate interrupts from STOP on port P and J.

2.5 Initialization Information
The reset values of all registers are given in Section 2.3.2, “Register Descriptions”.

2.5.1 Reset Initialization

All registers including the data registers get set/reset asynchronously. Table 2-39 summarizes the port
properties after reset initialization.
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The DBG in DBG mode includes these distinctive features:

• Three comparators (A, B, and C)

— Dual mode, comparators A and B used to compare addresses

— Full mode, comparator A compares address and comparator B compares data

— Can be used as trigger and/or breakpoint

— Comparator C used in LOOP1 capture mode or as additional breakpoint

• Four capture modes

— Normal mode, change-of-flow information is captured based on trigger specification

— Loop1 mode, comparator C is dynamically updated to prevent redundant change-of-flow
storage.

— Detail mode, address and data for all cycles except program fetch (P) and free (f) cycles are
stored in trace buffer

— Profile mode, last instruction address executed by CPU is returned when trace buffer address is
read

• Two types of breakpoint or debug triggers

— Break just before a specific instruction will begin execution (tag)

— Break on the first instruction boundary after a match occurs (force)

• BDM or SWI breakpoint

— Enter BDM on breakpoint (BDM)

— Execute SWI on breakpoint (SWI)

• Nine trigger modes for comparators A and B

— A

— A or B

— A then B

— A and B, where B is data (full mode)

— A and not B, where B is data (full mode)

— Event only B, store data

— A then event only B, store data

— Inside range, A ≤ address ≤ B

— Outside range, address < Α or address > B

• Comparator C provides an additional tag or force breakpoint when capture mode is not configured
in LOOP1 mode.

• Sixty-four word (16 bits wide) trace buffer for storing change-of-flow information, event only data
and other bus information.

— Source address of taken conditional branches (long, short, bit-conditional, and loop constructs)

— Destination address of indexed JMP, JSR, and CALL instruction.

— Destination address of RTI, RTS, and RTC instructions

— Vector address of interrupts, except for SWI and BDM vectors
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7.3.2.10 Debug Comparator A Register (DBGCA)

PAGSEL EXTCMP

DBGCXX 0 0 5 4 3 2 1 BIT 0

SEE NOTE 1

PORTK/XAB XAB21 XAB20 XAB19 XAB18 XAB17 XAB16 XAB15 XAB14

PPAGE PIX7 PIX6 PIX5 PIX4 PIX3 PIX2 PIX1 PIX0

SEE NOTE 2

NOTES:
1. In BKP mode, PAGSEL has no functionality. Therefore, set PAGSEL to 00 (reset state).
2. Current HCS12 implementations are limited to six PPAGE bits, PIX[5:0].

Figure 7-16. Comparators A and B Extended Comparison in BKP Mode

Module Base + 0x002B
Starting address location affected by INITRG register setting.

15 14 13 12 11 10 9 8

R
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8

W

Reset 0 0 0 0 0 0 0 0

Figure 7-17. Debug Comparator A Register High (DBGCAH)

Module Base + 0x002C
Starting address location affected by INITRG register setting.

7 6 5 4 3 2 1 0

R
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

W

Reset 0 0 0 0 0 0 0 0

Figure 7-18. Debug Comparator A Register Low (DBGCAL)

Table 7-21. DBGCA Field Descriptions

Field Description

15:0
15:0

Comparator A Compare Bits — The comparator A compare bits control whether comparator A compares the
address bus bits [15:0] to a logic 1 or logic 0. See Table 7-20.
0 Compare corresponding address bit to a logic 0
1 Compare corresponding address bit to a logic 1
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8.5.1.3 Step 3

Configure how many conversions you want to perform in one sequence and define other settings in
ATDCTL3.

Example: Write S4C=1 to do 4 conversions per sequence.

8.5.1.4 Step 4

Configure resolution, sampling time and ATD clock speed in ATDCTL4.

Example: Use default for resolution and sampling time by leaving SRES8, SMP1 and SMP0 clear. For a
bus clock of 40MHz write 9 to PR4-0, this gives an ATD clock of 0.5*40MHz/(9+1) = 2MHz which is
within the allowed range for fATDCLK.

8.5.1.5 Step 5

Configure starting channel, single/multiple channel, continuous or single sequence and result data format
in ATDCTL5. Writing ATDCTL5 will start the conversion, so make sure your write ATDCTL5 in the last
step.

Example: Leave CC,CB,CA clear to start on channel AN0. Write MULT=1 to convert channel AN0 to
AN3 in a sequence (4 conversion per sequence selected in ATDCTL3).

8.5.2 Aborting an A/D conversion

8.5.2.1 Step 1

Disable the ATD Interrupt by writing ASCIE=0 in ATDCTL2. This will also abort any ongoing conversion
sequence.

It is important to clear the interrupt enable at this point, prior to step 3, as depending on the device clock
gating it may not always be possible to clear it or the SCF flag once the module is disabled (ADPU=0).

8.5.2.2 Step 2

Clear the SCF flag by writing a 1 in ATDSTAT0.

(Remaining flags will be cleared with the next start of a conversions, but SCF flag should be cleared to
avoid SCF interrupt.)

8.5.2.3 Step 3

Power down ATD by writing ADPU=0 in ATDCTL2.

8.6 Resets
At reset the ATD10B8C is in a power down state. The reset state of each individual bit is listed within
Section 8.3.2, “Register Descriptions” which details the registers and their bit-field.



Chapter 9 Clocks and Reset Generator (CRGV4) Block Description

Freescale Semiconductor MC9S12C-Family / MC9S12GC-Family 261
 Rev 01.24

9.3.2.7 CRG PLL Control Register (PLLCTL)

This register controls the PLL functionality.

Read: anytime

Write: refer to each bit for individual write conditions

2
CWAI

Core Stops in Wait Mode Bit — Write: anytime
0 Core clock keeps running in wait mode.
1 Core clock stops in wait mode.

1
RTIWAI

RTI Stops in Wait Mode Bit — Write: anytime
0 RTI keeps running in wait mode.
1 RTI stops and initializes the RTI dividers whenever the part goes into wait mode.

0
COPWAI

COP Stops in Wait Mode Bit — Normal modes: Write once —Special modes: Write anytime
0 COP keeps running in wait mode.
1 COP stops and initializes the COP dividers whenever the part goes into wait mode.

Module Base + 0x0006

7 6 5 4 3 2 1 0

R
CME PLLON AUTO ACQ

0
PRE PCE SCME

W

Reset 1 1 1 1 0 0 0 1

= Unimplemented or Reserved

Figure 9-10. CRG PLL Control Register (PLLCTL)

Table 9-5. PLLCTL Field Descriptions

Field Description

7
CME

Clock Monitor Enable Bit — CME enables the clock monitor. Write anytime except when SCM = 1.
0 Clock monitor is disabled.
1 Clock monitor is enabled. Slow or stopped clocks will cause a clock monitor reset sequence or self-clock

mode.
Note: Operating with CME = 0 will not detect any loss of clock. In case of poor clock quality this could cause

unpredictable operation of the MCU.
Note: In Stop Mode (PSTP = 0) the clock monitor is disabled independently of the CME bit setting and any loss

of clock will not be detected.

6
PLLON

Phase Lock Loop On Bit — PLLON turns on the PLL circuitry. In self-clock mode, the PLL is turned on, but the
PLLON bit reads the last latched value. Write anytime except when PLLSEL = 1.
0 PLL is turned off.
1 PLL is turned on. If AUTO bit is set, the PLL will lock automatically.

Table 9-4. CLKSEL Field Descriptions (continued)

Field Description
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9.3.2.10 Reserved Register (FORBYP)

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

Read: always read 0x0000 except in special modes

Write: only in special modes

9.3.2.11 Reserved Register (CTCTL)

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

Read: always read 0x0080 except in special modes

Write: only in special modes

Module Base + 0x0009

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 9-13. Reserved Register (FORBYP)

Module Base + 0x000A

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 9-14. Reserved Register (CTCTL)
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If the PRE bit is set, the RTI will continue to run in pseudo-stop mode.
.

Figure 9-22. Clock Chain for RTI

9.4.7 Modes of Operation

9.4.7.1 Normal Mode

The CRGV4 block behaves as described within this specification in all normal modes.

9.4.7.2 Self-Clock Mode

The VCO has a minimum operating frequency, fSCM. If the external clock frequency is not available due
to a failure or due to long crystal start-up time, the bus clock and the core clock are derived from the VCO
running at minimum operating frequency; this mode of operation is called self-clock mode. This requires
CME = 1 and SCME = 1. If the MCU was clocked by the PLL clock prior to entering self-clock mode, the
PLLSEL bit will be cleared. If the external clock signal has stabilized again, the CRG will automatically
select OSCCLK to be the system clock and return to normal mode. See Section 9.4.4, “Clock Quality
Checker” for more information on entering and leaving self-clock mode.

OSCCLK

 RTR[6:4]
0:0:0

0:0:1

0:1:0

0:1:1

1:0:0

1:0:1

1:1:0

1:1:1

÷ 2

÷ 2

÷ 2

÷ 2

÷ 2

÷ 2

COUNTER (RTR[3:0])
4-BIT MODULUS

÷ 1024

RTI TIMEOUT= Clock Gate

WAIT(RTIWAI),
STOP(PSTP,PRE),

RTI enable

gating condition
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Read: Anytime

Write: Anytime in initialization mode (INITRQ = 1 and INITAK = 1)

Module Base + 0x0018 (CANIDAR4)
0x0019 (CANIDAR5)
0x001A (CANIDAR6)
0x001B (CANIDAR7)

7 6 5 4 3 2 1 0

R
AC7 AC6 AC5 AC4 AC3 AC2 AC1 AC0

W

Reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

R
AC7 AC6 AC5 AC4 AC3 AC2 AC1 AC0

W

Reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

R
AC7 AC6 AC5 AC4 AC3 AC2 AC1 AC0

W

Reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0

R
AC7 AC6 AC5 AC4 AC3 AC2 AC1 AC0

W

Reset 0 0 0 0 0 0 0 0

Figure 10-20. MSCAN Identifier Acceptance Registers (Second Bank) — CANIDAR4–CANIDAR7

Table 10-20. CANIDAR4–CANIDAR7 Register Field Descriptions

Field Description

7:0
AC[7:0]

Acceptance Code Bits — AC[7:0] comprise a user-defined sequence of bits with which the corresponding bits
of the related identifier register (IDRn) of the receive message buffer are compared. The result of this comparison
is then masked with the corresponding identifier mask register.
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10.3.3.3 Data Length Register (DLR)

This register keeps the data length field of the CAN frame.

10.3.3.4 Transmit Buffer Priority Register (TBPR)

This register defines the local priority of the associated message buffer. The local priority is used for the
internal prioritization process of the MSCAN and is defined to be highest for the smallest binary number.
The MSCAN implements the following internal prioritization mechanisms:

• All transmission buffers with a cleared TXEx flag participate in the prioritization immediately
before the SOF (start of frame) is sent.

• The transmission buffer with the lowest local priority field wins the prioritization.

Module Base + 0x00XB

7 6 5 4 3 2 1 0

R
DLC3 DLC2 DLC1 DLC0

W

Reset: x x x x x x x x

= Unused; always read “x”

Figure 10-34. Data Length Register (DLR) — Extended Identifier Mapping

Table 10-31.  DLR Register Field Descriptions

Field Description

3:0
DLC[3:0]

Data Length Code Bits — The data length code contains the number of bytes (data byte count) of the respective
message. During the transmission of a remote frame, the data length code is transmitted as programmed while
the number of transmitted data bytes is always 0. The data byte count ranges from 0 to 8 for a data frame.
Table 10-32 shows the effect of setting the DLC bits.

Table 10-32. Data Length Codes

Data Length Code Data Byte
CountDLC3 DLC2 DLC1 DLC0

0 0 0 0 0

0 0 0 1 1

0 0 1 0 2

0 0 1 1 3

0 1 0 0 4

0 1 0 1 5

0 1 1 0 6

0 1 1 1 7

1 0 0 0 8
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The synchronization jump width (see the Bosch CAN specification for details) can be programmed in a
range of 1 to 4 time quanta by setting the SJW parameter.

The SYNC_SEG, TSEG1, TSEG2, and SJW parameters are set by programming the MSCAN bus timing
registers (CANBTR0, CANBTR1) (see Section 10.3.2.3, “MSCAN Bus Timing Register 0 (CANBTR0)”
and Section 10.3.2.4, “MSCAN Bus Timing Register 1 (CANBTR1)”).

Table 10-34 gives an overview of the CAN compliant segment settings and the related parameter values.

NOTE
It is the user’s responsibility to ensure the bit time settings are in compliance
with the CAN standard.

10.4.4 Modes of Operation

10.4.4.1 Normal Modes

The MSCAN module behaves as described within this specification in all normal system operation modes.

10.4.4.2 Special Modes

The MSCAN module behaves as described within this specification in all special system operation modes.

Table 10-33. Time Segment Syntax

Syntax Description

SYNC_SEG
System expects transitions to occur on the CAN bus during this
period.

Transmit Point
A node in transmit mode transfers a new value to the CAN bus at
this point.

Sample Point
A node in receive mode samples the CAN bus at this point. If the
three samples per bit option is selected, then this point marks the
position of the third sample.

Table 10-34. CAN Standard Compliant Bit Time Segment Settings

Time Segment 1 TSEG1 Time Segment 2 TSEG2
     Synchronization

Jump Width
SJW

5 .. 10 4 .. 9 2 1 1 .. 2 0 .. 1

4 .. 11 3 .. 10 3 2 1 .. 3 0 .. 2

5 .. 12 4 .. 11 4 3 1 .. 4 0 .. 3

6 .. 13 5 .. 12 5 4 1 .. 4 0 .. 3

7 .. 14 6 .. 13 6 5 1 .. 4 0 .. 3

8 .. 15 7 .. 14 7 6 1 .. 4 0 .. 3

9 .. 16 8 .. 15 8 7 1 .. 4 0 .. 3
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NOTE
When queueing an idle character, return the TE bit to logic 1 before the stop
bit of the current frame shifts out through the Tx output signal. Setting TE
after the stop bit appears on Tx output signal causes data previously written
to the SCI data register to be lost. Toggle the TE bit for a queued idle
character while the TDRE flag is set and immediately before writing the
next byte to the SCI data register.

NOTE
If the TE bit is clear and the transmission is complete, the SCI is not the
master of the TXD pin

13.4.4 Receiver

Figure 13-12. SCI Receiver Block Diagram

13.4.4.1 Receiver Character Length

The SCI receiver can accommodate either 8-bit or 9-bit data characters. The state of the M bit in SCI
control register 1 (SCICR1) determines the length of data characters. When receiving 9-bit data, bit R8 in
SCI data register high (SCIDRH) is the ninth bit (bit 8).
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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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All bits read 0 and are not writable.

18.3.2.12 RESERVED4

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

All bits read 0 and are not writable.

18.3.2.13 RESERVED5

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

All bits read 0 and are not writable.

18.3.2.14 RESERVED6

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

Module Base + 0x000C

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 18-17. RESERVED3

Module Base + 0x000D

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 18-18. RESERVED4

Module Base + 0x000E

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 18-19. RESERVED5
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All bits read 0 and are not writable.

18.4 Functional Description

18.4.1 Flash Command Operations

Write operations are used for the program, erase, and erase verify algorithms described in this section. The
program and erase algorithms are controlled by a state machine whose timebase FCLK is derived from the
oscillator clock via a programmable divider. The FCMD register as well as the associated FADDR and
FDATA registers operate as a buffer and a register (2-stage FIFO) so that a new command along with the
necessary data and address can be stored to the buffer while the previous command is still in progress. This
pipelined operation allows a time optimization when programming more than one word on a specific row,
as the high voltage generation can be kept active in between two programming commands. The pipelined
operation also allows a simplification of command launching. Buffer empty as well as command
completion are signalled by flags in the FSTAT register with corresponding interrupts generated, if
enabled.

The next sections describe:

• How to write the FCLKDIV register

• Command write sequence used to program, erase or erase verify the Flash array

• Valid Flash commands

• Errors resulting from illegal Flash operations

18.4.1.1 Writing the FCLKDIV Register

Prior to issuing any Flash command after a reset, it is first necessary to write the FCLKDIV register to
divide the oscillator clock down to within the 150-kHz to 200-kHz range. Since the program and erase
timings are also a function of the bus clock, the FCLKDIV determination must take this information into
account.

If we define:

• FCLK as the clock of the Flash timing control block

• Tbus as the period of the bus clock

• INT(x) as taking the integer part of x (e.g., INT(4.323) = 4),

Module Base + 0x000F

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 18-20. RESERVED6
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18.4.1.3.4 Mass Erase Command

The mass erase operation will erase all addresses in a Flash array using an embedded algorithm.

An example flow to execute the mass erase operation is shown in Figure 18-25. The mass erase command
write sequence is as follows:

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

2. Write the mass erase command, 0x41, to the FCMD register.

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

If a Flash array to be erased contains any protected area, the PVIOL flag in the FSTAT register will set and
the mass erase command will not launch. Once the mass erase command has successfully launched, the
CCIF flag in the FSTAT register will set after the mass erase operation has completed unless a new
command write sequence has been buffered.
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Figure 20-2. FTS96K Block Diagram

20.2 External Signal Description
The FTS128K1FTS96K module contains no signals that connect off-chip.

20.3 Memory Map and Registers
This section describes the FTS128K1FTS96K memory map and registers.

20.3.1 Module Memory Map

The FTS128K1FTS96K memory map is shown in Figure 20-3Figure 20-4. 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

FTS96K

Oscillator
Clock

Command
Complete
Interrupt

Command
Buffer Empty
Interrupt

Flash Array

48K * 16 Bits

sector 0
sector 1

sector 95

Clock
Divider FCLK

Protection

Security

Command Pipeline

cmd2
addr2
data2

cmd1
addr1
data1

Registers

Flash
Interface
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Figure 20-4. Flash Memory Map

Flash Registers
MODULE BASE + 0x0000

0xFF00–0xFF0F (Flash Configuration Field)

MODULE BASE + 0x000F

0x8000

Flash Protected Low Sectors
1, 2, 4, 8 Kbytes

FLASH_START = 0x4000

0x5000

0x4400

0x6000

16K PAGED

MEMORY

0x3A 0x3B

0x3E

0x3C 0x3D 003E 0x3F

Note: 0x3A–0x3F correspond to the PPAGE register content

FLASH_END = 0xFFFF

0xF800

0xF000

0xC000

0xE000 Flash Protected High Sectors
2, 4, 8, 16 Kbytes0x3F

0x4800

Flash Array

16 bytes
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20.3.2.1 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.

20.3.2.2 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 20-7.

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 20-6. Flash Clock Divider Register (FCLKDIV)

Table 20-4. 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 20.4.1.1, “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 20-7. Flash Security Register (FSEC)
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VDD1, VSS1, VDD2 and VSS2 are the supply pins for the digital logic.
VDDPLL, VSSPLL supply the oscillator and the PLL.
VSS1 and VSS2 are internally connected by metal.
VDD1 and VDD2 are internally connected by metal.
VDDA, VDDX, VDDR as well as VSSA, VSSX, VSSR are connected by anti-parallel diodes for ESD
protection.

NOTE
In the following context VDD5 is used for either VDDA, VDDR, and VDDX;
VSS5 is used for either VSSA, VSSR, and VSSX unless otherwise noted.

IDD5 denotes the sum of the currents flowing into the VDDA, VDDX, and
VDDR pins.

VDD is used for VDD1, VDD2, and VDDPLL, VSS is used for VSS1, VSS2, and
VSSPLL.

IDD is used for the sum of the currents flowing into VDD1 and VDD2.

A.1.3 Pins

There are four groups of functional pins.

A.1.3.1 5V I/O Pins

Those I/O pins have a nominal level of 5V. This class of pins is comprised of all port I/O pins, the analog
inputs, BKGD pin, and the RESET inputs.The internal structure of all those pins is identical; however
some of the functionality may be disabled. For example, pull-up and pull-down resistors may be disabled
permanently.

A.1.3.2 Analog Reference

This class is made up by the two VRH and VRL pins. In 48- and 52-pin package versions the VRL pad is
bonded to the VSSA pin.

A.1.3.3 Oscillator

The pins XFC, EXTAL, XTAL dedicated to the oscillator have a nominal 2.5V level. They are supplied by
VDDPLL.

A.1.3.4 TEST

This pin is used for production testing only.

A.1.4 Current Injection

Power supply must maintain regulation within operating VDD5 or VDD range during instantaneous and
operating maximum current conditions. If positive injection current (Vin > VDD5) is greater than IDD5, the
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A.1.8 Power Dissipation and Thermal Characteristics

Power dissipation and thermal characteristics are closely related. The user must assure that the maximum
operating junction temperature is not exceeded. The average chip-junction temperature (TJ) in °C can be
obtained from:

The total power dissipation can be calculated from:

Two cases with internal voltage regulator enabled and disabled must be considered:

1. Internal Voltage Regulator disabled

Which is the sum of all output currents on I/O ports associated with VDDX and VDDM.

For RDSON is valid:

respectively

2. Internal voltage regulator enabled

IDDR is the current shown in Table A-8 and not the overall current flowing into VDDR, which
additionally contains the current flowing into the external loads with output high.

Which is the sum of all output currents on I/O ports associated with VDDX and VDDR.

TJ TA PD ΘJA•( )+=

TJ Junction Temperature, [°C ]=

TA Ambient Temperature, [°C ]=

PD Total Chip Power Dissipation, [W]=

ΘJA Package Thermal Resistance, [°C/W]=

PD PINT PIO+=

PINT Chip Internal Power Dissipation, [W]=

PINT IDD VDD⋅ IDDPLL VDDPLL⋅ IDDA+ VDDA⋅+=

PIO RDSON
i

∑ IIOi

2⋅=

RDSON

VOL
IOL
------------ for outputs driven low;=

RDSON

VDD5 VOH–

IOH
------------------------------------ for outputs driven high;=

PINT IDDR VDDR⋅ IDDA VDDA⋅+=

PIO RDSON
i

∑ IIOi

2⋅=


