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{ 2 Clocks and Reset Generator (S12CRGV6)
24.2.2 Self Clock Mode

The VCO has a minimum operating frequency, fgcy. 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. Section 2.4.1.4, “Clock Quality
Checker” for more information on entering and leaving self clock mode.

NOTE

In order to detect a potential clock loss the CME bit should be always
enabled (CME = 1)!

If CME bit is disabled and the MCU is configured to run on PLL clock
(PLLCLK), a loss of external clock (OSCCLK) will not be detected and will
cause the system clock to drift towards the VCO’s minimum frequency
fsom- As soon as the external clock is available again the system clock
ramps up to its PLL target frequency. If the MCU is running on external
clock any loss of clock will cause the system to go static.

2.4.3

This section summarizes the low power options available in the CRG.

Low Power Options

2.4.3.1 Run Mode
The RTI can be stopped by setting the associated rate select bits to 0.
The COP can be stopped by setting the associated rate select bits to 0.

2.4.3.2 Wait Mode

The WAL instruction puts the MCU in a low power consumption stand-by mode depending on setting of
the individual bits in the CLKSEL register. All individual wait mode configuration bits can be superposed.
This provides enhanced granularity in reducing the level of power consumption during wait mode.

Table 2-11 lists the individual configuration bits and the parts of the MCU that are affected in wait mode

Table 2-11. MCU Configuration During Wait Mode

PLLWAI RTIWAI COPWAI
PLL Stopped — —
RTI — Stopped —
COP — — Stopped

After executing the WAI instruction the core requests the CRG to switch MCU into wait mode. The CRG
then checks whether the PLLWALI bit is asserted (Figure 2-21). Depending on the configuration, the CRG
switches the system and core clocks to OSCCLK by clearing the PLLSEL bit and disables the PLL. As
soon as all clocks are switched off wait mode is active.

MC9S12XDP512 Data Sheet, Rev. 2.21
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k "4 Analog-to-Digital Converter (ATD10B16CV4) Block Description

4.3.2.6 ATD Control Register 5 (ATDCTL5)

This register selects the type of conversion sequence and the analog input channels sampled. Writes to this
register will abort current conversion sequence and start a new conversion sequence. If external trigger is
enabled (ETRIGE = 1) an initial write to ATDCTLYS is required to allow starting of a conversion sequence
which will then occur on each trigger event. Start of conversion means the beginning of the sampling
phase.

7 6 5 4 3 2 1 0
R
DJM DSGN SCAN MULT CD CcC CB CA
w
Reset 0 0 0 0 0 0 0 0

Figure 4-8. ATD Control Register 5 (ATDCTLY5)

Read: Anytime
Write: Anytime
Table 4-14. ATDCTLS5 Field Descriptions

Field Description
7 Result Register Data Justification — This bit controls justification of conversion data in the result registers.
DIM See Section 4.3.2.16, “ATD Conversion Result Registers (ATDDRX)” for details.

0 Left justified data in the result registers.
1 Right justified data in the result registers.

6 Result Register Data Signed or Unsigned Representation — This bit selects between signed and unsigned
DSGN conversion data representation in the result registers. Signed data is represented as 2's complement. Signed
data is not available in right justification. See <st-bold>4.3.2.16 ATD Conversion Result Registers (ATDDRX)

for details.

0 Unsigned data representation in the result registers.
1 Signed data representation in the result registers.

Table 4-15 summarizes the result data formats available and how they are set up using the control bits.

Table 4-16 illustrates the difference between the signed and unsigned, left justified output codes for an input
signal range between 0 and 5.12 Volts.

5 Continuous Conversion Sequence Mode — This bit selects whether conversion sequences are performed
SCAN continuously or only once. If external trigger is enabled (ETRIGE=1) setting this bit has no effect, that means
each trigger event starts a single conversion sequence.

0 Single conversion sequence
1 Continuous conversion sequences (scan mode)

4 Multi-Channel Sample Mode — When MULT is 0, the ATD sequence controller samples only from the
MULT specified analog input channel for an entire conversion sequence. The analog channel is selected by channel
selection code (control bits CD/CC/CB/CA located in ATDCTL5). When MULT is 1, the ATD sequence controller
samples across channels. The number of channels sampled is determined by the sequence length value (S8C,
S4C, S2C, S1C). The first analog channel examined is determined by channel selection code (CC, CB, CA
control bits); subsequent channels sampled in the sequence are determined by incrementing the channel
selection code or wrapping around to ANO (channel 0.

0 Sample only one channel
1 Sample across several channels

MC9S12XDP512 Data Sheet, Rev. 2.21
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k "6 XGATE (S12XGATEV2)

A D D H Add Immt(agggthe:ykig)Constant A D D H

Operation
RD + IMM8:500 = RD

Adds the content of high byte of register RD and a signed immediate 8 bit constant using binary addition
and stores the result in the high byte of the destination register RD. This instruction can be used after an
ADDL for a 16 bit immediate addition.

Example:

ADDL R2, #LOWBYTE

ADDH R2, #HIGHBYTE ; R2 = R2 + 16 bit immediate

CCR Effects

N Z V C

Al A A|A

Z

Set if bit 15 of the result is set; cleared otherwise.

Z: Set if the result is $0000; cleared otherwise.

V. Setif atwo’s complement overflow resulted from the operation; cleared otherwise.
RD[15],,q & IMM8[7] & RD[15] e | RD[15]o1g & IMMB8[7] & RD[15],0n

C: Setifthereis a carry from the bit 15 of the result; cleared otherwise.

RD[15]5q & IMM8[7] | RD[15]q & RD[15]pew | IMM8[7] & RD[15],ew

Code and CPU Cycles

Source Form Address Machine Code Cycles
Mode
ADDH RD, #IMM8 IMM8 | 1 ‘ 1 ‘ 1 ‘ 0 ‘ 1 ‘ RD ‘ IMM8 P

MC9S12XDP512 Data Sheet, Rev. 2.21
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{ 7 Enhanced Capture Timer (S12ECT16B8CV2)
7.3 Memory Map and Register Definition

This section provides a detailed description of all memory and registers.

7.3.1

Module Memory Map

The memory map for the ECT module is given below in Table 7-1. 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 ECT module
and the address offset for each register.

Table 7-1. ECT Memory Map

Ag?f:—::{s Register Access
0x0000 Timer Input Capture/Output Compare Select (TIOS) R/W
0x0001 Timer Compare Force Register (CFORC) R/W?!
0x0002 Output Compare 7 Mask Register (OC7M) R/W
0x0003 Output Compare 7 Data Register (OC7D) R/W
0x0004 | Timer Count Register High (TCNT) RIW?
0x0005 | Timer Count Register Low (TCNT) R/W?
0x0006 Timer System Control Register 1 (TSCR1) R/W
0x0007 Timer Toggle Overflow Register (TTOV) R/W
0x0008 Timer Control Register 1 (TCTL1) R/W
0x0009 Timer Control Register 2 (TCTL2) R/W
0x000A Timer Control Register 3 (TCTL3) R/W
0x000B Timer Control Register 4 (TCTL4) R/W
0x000C Timer Interrupt Enable Register (TIE) R/W
0x000D Timer System Control Register 2 (TSCR2) R/W
0x000E Main Timer Interrupt Flag 1 (TFLG1) R/W
0x000F Main Timer Interrupt Flag 2 (TFLG2) R/W
0x0010 Timer Input Capture/Output Compare Register 0 High (TCO) R/W3
0x0011 Timer Input Capture/Output Compare Register O Low (TCO) R/WS
0x0012 Timer Input Capture/Output Compare Register 1 High (TC1) R/W3
0x0013 Timer Input Capture/Output Compare Register 1 Low (TC1) R/WS
0x0014 Timer Input Capture/Output Compare Register 2 High (TC2) R/W3
0x0015 Timer Input Capture/Output Compare Register 2 Low (TC2) R/WS
0x0016 Timer Input Capture/Output Compare Register 3 High (TC3) R/W3
0x0017 Timer Input Capture/Output Compare Register 3 Low (TC3) R/WS
0x0018 Timer Input Capture/Output Compare Register 4 High (TC4) R/W3
0x0019 Timer Input Capture/Output Compare Register 4 Low (TC4) R/WS
0x001A Timer Input Capture/Output Compare Register 5 High (TC5) R/W3
0x001B Timer Input Capture/Output Compare Register 5 Low (TC5) R/WS
0x001C Timer Input Capture/Output Compare Register 6 High (TC6) R/W3
0x001D Timer Input Capture/Output Compare Register 6 Low (TC6) R/WS

MC9S12XDP512 Data Sheet, Rev. 2.21
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Figure 9-12. Flow-Chart of Typical IIC Interrupt Routine
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‘ k 10 Freescale’s Scalable Controller Area Network (S12MSCANV3)
Read: Anytime
Write: Anytimein initialization mode (INITRQ =1 and INITAK = 1), except bits IDHITX, which are
read-only
Table 10-16. CANIDAC Register Field Descriptions
Field Description
5:4 Identifier Acceptance Mode — The CPU sets these flags to define the identifier acceptance filter organization
IDAM[1:0] |(see Section 10.4.3, “Identifier Acceptance Filter”). Table 10-17 summarizes the different settings. In filter closed
mode, no message is accepted such that the foreground buffer is never reloaded.
2:0 Identifier Acceptance Hit Indicator — The MSCAN sets these flags to indicate an identifier acceptance hit (see
IDHIT[2:0] |Section 10.4.3, “Identifier Acceptance Filter”). Table 10-18 summarizes the different settings.

Table 10-17. Identifier Acceptance Mode Settings

IDAM1 IDAMO Identifier Acceptance Mode
0 0 Two 32-bit acceptance filters
0 1 Four 16-bit acceptance filters
1 0 Eight 8-bit acceptance filters
1 1 Filter closed

Table 10-18. Identifier Acceptance Hit Indication

IDHIT2 IDHIT1 IDHITO Identifier Acceptance Hit
0 0 0 Filter O hit
0 0 1 Filter 1 hit
0 1 0 Filter 2 hit
0 1 1 Filter 3 hit
1 0 0 Filter 4 hit
1 0 1 Filter 5 hit
1 1 0 Filter 6 hit
1 1 1 Filter 7 hit

The IDHITx indicators are aways related to the message in the foreground buffer (RxFG). When a
message gets shifted into the foreground buffer of the receiver FIFO the indicators are updated as well.

10.3.2.13 MSCAN Reserved Register

Thisregister isreserved for factory testing of the MSCAN module and is not available in normal system
operation modes.

MC9S12XDP512 Data Sheet, Rev. 2.21
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' 10 Freescale’s Scalable Controller Area Network (S12MSCANV3)

T
4\

1 Not applicable for receive buffers
2 Read-only for CPU
3 Read-only for CPU

Figure 10-24 shows the common 13-byte data structure of receive and transmit buffers for extended
identifiers. The mapping of standard identifiersinto the IDR registersis shown in Figure 10-25.

All bits of the receive and transmit buffersare ‘x’ out of reset because of RAM-based impl ementation.
All reserved or unused bits of the receive and transmit buffers alwaysread ‘x’.

1. Exception: The transmit priority registers are 0 out of reset.

MC9S12XDP512 Data Sheet, Rev. 2.21
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m Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV3)

CAN 2.0B

Extended Identifier| 1D28 IDRO D21 | 1D20 IDR1 ID15 | ID14 IDR2 ID7 | ID6 IDR3 RTR
CAN 2.0A/B

Standard identifier | 010 IDRO ID3 | ID2 IDR1 IDE

AMm7 CIDMRO AMO

AC7 CIDARO ACO

ID Accepted (Filter 0 Hit)

AMm7 CIDMR1 AMO
AC7 CIDAR1 ACO

AM7 CIDMR2 AMO
AC7 CIDAR2 ACO
( ID Accepted (Filter 2 Hit) )
AM7 CIDMR3 AMO
AC7 CIDAR3 ACO

( ID Accepted (Filter 3 Hit) )

Figure 10-42. 8-bit Maskable Identifier Acceptance Filters

MC9S12XDP512 Data Sheet, Rev. 2.21
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k Chapter 11 Serial Communication Interface (S12SCIV5)
11.3.2.8 SCI Status Register 2 (SCISR2)
7 6 5 4 3 2 1 0
RAF
W AMAP TXPOL RXPOL BRK13 TXDIR
Reset 0 0 0 0 0 0 0 0

|:|: Unimplemented or Reserved

Figure 11-11. SCI Status Register 2 (SCISR2)

Read: Anytime

Write: Anytime

Table 11-11. SCISR2 Field Descriptions

Field Description
7 Alternative Map — This bit controls which registers sharing the same address space are accessible. In the reset
AMAP condition the SCI behaves as previous versions. Setting AMAP=1 allows the access to another set of control and
status registers and hides the baud rate and SCI control Register 1.
0 The registers labelled SCIBDH (0x0000),SCIBDL (0x0001), SCICR1 (0x0002) are accessible
1 The registers labelled SCIASR1 (0x0000),SCIACR1 (0x0001), SCIACR2 (0x00002) are accessible
4 Transmit Polarity — This bit control the polarity of the transmitted data. In NRZ format, a one is represented by
TXPOL a mark and a zero is represented by a space for normal polarity, and the opposite for inverted polarity. In IrDA
format, a zero is represented by short high pulse in the middle of a bit time remaining idle low for a one for normal
polarity, and a zero is represented by short low pulse in the middle of a bit time remaining idle high for a one for
inverted polarity.
0 Normal polarity
1 Inverted polarity
3 Receive Polarity — This bit control the polarity of the received data. In NRZ format, a one is represented by a
RXPOL mark and a zero is represented by a space for normal polarity, and the opposite for inverted polarity. In IrDA
format, a zero is represented by short high pulse in the middle of a bit time remaining idle low for a one for normal
polarity, and a zero is represented by short low pulse in the middle of a bit time remaining idle high for a one for
inverted polarity.
0 Normal polarity
1 Inverted polarity
2 Break Transmit Character Length — This bit determines whether the transmit break character is 10 or 11 bit
BRK13 respectively 13 or 14 bits long. The detection of a framing error is not affected by this bit.
0 Break character is 10 or 11 bit long
1 Break character is 13 or 14 bit long
1 Transmitter Pin Data Direction in Single-Wire Mode — This bit determines whether the TXD pin is going to
TXDIR be used as an input or output, in the single-wire mode of operation. This bit is only relevant in the single-wire
mode of operation.
0 TXD pin to be used as an input in single-wire mode
1 TXD pin to be used as an output in single-wire mode
0 Receiver Active Flag — RAF is set when the receiver detects a logic 0 during the RT1 time period of the start
RAF bit search. RAF is cleared when the receiver detects an idle character.

0 No reception in progress
1 Reception in progress

MC9S12XDP512 Data Sheet, Rev. 2.21
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Chapter 12 Serial Peripheral Interface (S12SPIV4)

Data A Received Data B Received

Receive Shift Register

I/SPIF Serviced \I

Data C Received

SPIF

SPI Data Register

I
I
— I
Data A Data B Data C
I I
= Unspecified . = Reception in progress

Figure 12-8. Reception with SPIF Serviced in Time

Data A Received Data B Received
| |

Receive Shift Register

SPIF

Data C Received
Data B Lost
|

| SPIF Serviced
|

SPI Data Register

Data A Data C
|
= Unspecified . = Reception in progress

Figure 12-9. Reception with SPIF Serviced too Late
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Chapter 16 Interrupt (S12XINTV1)

16.3.1.3 Interrupt Request Configuration Address Register (INT_CFADDR)

Address: 0x0127

7 6 5 4 3 2 1 0
R 0 0
INT_CFADDR[7:4]
W
Reset 0 0 0 1 0 0 0 0

|:|= Unimplemented or Reserved

Read: Anytime
Write: Anytime

Figure 16-5. Interrupt Configuration Address Register (INT_CFADDR)

Table 16-5. INT_CFADDR Field Descriptions

Field

Description

7-4
INT_CFADDR[7:4]

Interrupt Request Configuration Data Register Select Bits — These bits determine which of the 128

configuration data registers are accessible in the 8 register window at INT_CFDATAO-7. The hexadecimal

value written to this register corresponds to the upper nibble of the lower byte of the interrupt vector, i.e.,

writing OXEO to this register selects the configuration data register block for the 8 interrupt vector requests

starting with vector (vector base + 0Xx0O0EOQ) to be accessible as INT_CFDATA0-7.

Note: Writing all Os selects non-existing configuration registers. In this case write accesses to
INT_CFDATAO0-7 will be ignored and read accesses will return all 0.

MC9S12XDP512 Data Sheet, Rev. 2.21
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Chapter 17
Memory Mapping Control (S12XMMCV2)

17.1 Introduction

This section describes the functionality of the module mapping control (MMC) sub-block of the S12X
platform. The block diagram of the MMC is shown in Figure 1-1.

The MMC module controls the multi-master priority accesses, the selection of internal resources and
external space. Internal buses including internal memories and peripherals are controlled in this module.
The local address space for each master is translated to a global memory space.

17.1.1 Features

The main features of this block are:
» Paging capability to support a global 8 Mbytes memory address space
* Bus arbitration between the masters CPU, BDM, and XGATE
«  Simultaneous accesses to different resources! (internal, external, and peripherals) (see Figure 1-1)
» Resolution of target bus access collision

* Access restriction control from masters to some targets (e.g., RAM write access protection for user
specified areas)

» MCU operation mode control

*  MCU security control

* Separate memory map schemes for each master CPU, BDM, and XGATE
*  ROM control bits to enable the on-chip FLASH or ROM selection

» Port replacement registers access control

* Generation of system reset when CPU accesses an unimplemented address (i.e., an address which
does not belong to any of the on-chip modules) in single-chip modes

17.1.2 Modes of Operation
This subsection lists and briefly describes all operating modes supported by the MMC.

17.1.2.1 Power Saving Modes

*  Run mode
MMC is functional during normal run mode.

1. Resources are also called targets.

MC9S12XDP512 Data Sheet, Rev. 2.21
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\ *19 S12X Debug (S12XDBGV2) Module

19.3.1.6 Debug Count Register (DBGCNT)

0x0026
7 6 5 4 3 2 1 0
R 0 CNT
W
Reset 0 — — — — — — —
POR 0 0 0 0 0 0 0 0
|:| Unimplemented or Reserved
Figure 19-9. Debug Count Register (DBGCNT)
Read: Anytime
Write: Never
Table 19-17. DBGCNT Field Descriptions
Field Description
6-0 Count Value — The CNT bits [6:0] indicate the number of valid data 64-bit data lines stored in the trace buffer.

CNT[6:0] |Table 19-18 shows the correlation between the CNT bits and the number of valid data lines in the trace buffer.
When the CNT rolls over to 0, the TBF bitin DBGSR is set and incrementing of CNT will continue in end-trigger
or mid-trigger mode. The DBGCNT register is cleared when ARM in DBGCL1 is written to a 1. The DBGCNT

register is cleared by power-on-reset initialization but is not cleared by other system resets. Thus should a reset
occur during a debug session, the DBGCNT register still indicates after the reset, the number of valid trace buffer
entries stored before the reset occurred. The DBGCNT register is not decremented when reading from the trace

buffer.
Table 19-18. CNT Decoding Table
TBF (DBGSR) CNT[6:0] Description
0 0000000 No data valid
0 0000001 32 bits of one line valid®
0 0000010 1 line valid
0 0000011 1.5 lines valid®
0000100 2 lines valid
0000110 3 lines valid
1111100 62 lines valid
1111110 63 lines valid
0000000 64 lines valid; if using begin-trigger alignment,
ARM bit will be cleared and the tracing session ends.
1 0000010 64 lines valid,
oldest data has been overwritten by most recent data
1111110

1 This applies to normal/loopl modes when tracing from either CPU or XGATE only.

MC9S12XDP512 Data Sheet, Rev. 2.21
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k Chapter 19 S12X Debug (S12XDBGV2) Module
Table 19-26. Comparator Register Layout
0x0029 ADDRESS HIGH Read/Write
0x002A ADDRESS MEDIUM Read/Write
0x002B ADDRESS LOW Read/Write
0x002C DATA HIGH COMPARATOR Read/Write Comparator A and C only
0x002D DATA LOW COMPARATOR Read/Write Comparator A and C only
0x002E DATA HIGH MASK Read/Write Comparator A and C only
0x002F DATA LOW MASK Read/Write Comparator A and C only

19.3.1.11.1 Debug Comparator Control Register (DBGXCTL)

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

0x0028
7 6 5 4 3 2 1 0
R
W NDB TAG BRK RW RWE SRC COMPE
Reset 0 0 0 0 0 0 0 0

|:| Unimplemented or Reserved

Figure 19-13. Debug Comparator Control Register (Comparators A and C)

0x0028
7 6 5 4 3 2 1 0
R
W SZE Sz TAG BRK RW RWE SRC COMPE
Reset 0 0 0 0 0 0 0 0

Figure 19-14. Debug Comparator Control Register (Comparators B and D)

Read: Anytime

Write: Anytime when DBG not armed.

Table 19-27. DBGXCTL Field Descriptions

Field Description
7 Size Comparator Enable Bit — The SZE bit controls whether access size comparison is enabled for the
(COMPB/D) | associated comparator. This bit is ignored if the TAG bit in the same register is set.
SZE 0 Word/Byte access size is not used in comparison
1 Word/Byte access size is used in comparison
6 Not Data Bus Compare — The NDB bit controls whether the match occurs when the data bus matches the
(COMPA/C) | comparator register value or when the data bus differs from the register value. Furthermore database bits can
NDB be individually masked using the comparator data mask registers. This bit is only available for comparators A

and C. This bit is ignored if the TAG bit in the same register is set. This bit position has an SZ functionality for
comparators B and D.

0 Match on data bus equivalence to comparator register contents

1 Match on data bus difference to comparator register contents

MC9S12XDP512 Data Sheet, Rev. 2.21
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\ Chapter 26 4 Kbyte EEPROM Module (S12XEETX4KV2)

The EADDRHI and EADDRLO registers are the EEPROM address registers.

5 4 3 2 1 0
R 0 0 0 0 0 EABHI
W |
Reset 0 0 0 0 0 0 0 0

I:Iz Unimplemented or Reserved

Figure 26-13. EEPROM Address High Register (EADDRHI)

7 6 5 4 3 2 1 0
R EABLO
W | | |
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 26-14. EEPROM Address Low Register (EADDRLO)

All EABHI and EABLO bits read 0 and are not writable in normal modes.

All EABHI and EABLO bits are readable and writable in special modes.

The MCU address bit ABO is not stored in the EADDR registers since the EEPROM block is not byte
addressable.

26.3.2.9 EEPROM Data Registers (EDATA)

The EDATAHI and EDATALO registers are the EEPROM data registers.

7 6 5 4 3 2 1 0
R EDHI
W | | |
Reset 0 0 0 0 0 0 0 0

I:Iz Unimplemented or Reserved

Figure 26-15. EEPROM Data High Register (EDATAHI)

7 6 5 4 3 2 1 0
R EDLO
W | | |
Reset 0 0 0 0 0 0 0 0

I:Iz Unimplemented or Reserved

Figure 26-16. EEPROM Data Low Register (EDATALO)
All EDHI and EDLO bits read 0 and are not writable in normal modes.
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k Chapter 28 256 Kbyte Flash Module (S12XFTX256K2V1)

28.3 Memory Map and Register Definition

This section describes the memory map and registers for the Flash module.

28.3.1 Module Memory Map

The Flash memory map is shown in Figure 28-2. The HCS12X architecture places the Flash memory
addresses between global addresses 0x78_0000 and 0x7F_FFFF. The FPROT register, described in
Section 28.3.2.5, “Flash Protection Register (FPROT)”, can be set to protect regions in the Flash memory
from accidental program or erase. Three separate memory regions, one growing upward from global
address 0x7F_8000 in the Flash memory (called the lower region), one growing downward from global
address 0x7F_FFFF in the Flash memory (called the higher region), and the remaining addresses in the
Flash memory, can be activated for protection. The Flash memory addresses covered by these protectable
regions are shown in the Flash memory map. The higher address region is mainly targeted to hold the boot
loader code since it covers the vector space. The lower address region can be used for EEPROM emulation
in an MCU without an EEPROM module since it can be left unprotected while the remaining addresses
are protected from program or erase. Default protection settings as well as security information that allows

the MCU to restrict access to the Flash module are stored in the Flash configuration field as described in
Table 28-1.

Table 28-1. Flash Configuration Field

Size o
Global Address (Bytes) Description
0x7F_FF00 — 0x7F_FF07 8 Backdoor Comparison Key
Refer to Section 28.6.1, “Unsecuring the MCU using Backdoor Key Access”
O0x7F_FF08 — Ox7F_FFOC 5 Reserved
0x7F_FFOD 1 Flash Protection byte
Refer to Section 28.3.2.5, “Flash Protection Register (FPROT)”
0x7F_FFOE 1 Flash Nonvolatile byte
Refer to Section 28.3.2.8, “Flash Control Register (FCTL)”
Ox7F_FFOF 1 Flash Security byte
Refer to Section 28.3.2.2, “Flash Security Register (FSEC)”
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k Appendix A Electrical Characteristics

Table A-8. I1/0 Characteristics for Port C, D, PE5, PE6, and PK7
for Reduced Input Voltage Thresholds

Conditions are 4.5 V < Vppa5 < 5.5 V Temperature from —40°C to +140°C, unless otherwise noted

Num | C Rating Symbol Min Typ Max Unit
1 P | Input high voltage VIH 1.75 — — \%
2 | P [Input low voltage VL — — 0.75 \Y
3 | C |Input hysteresis VHYS — 100 — mvV

A.1.10 Supply Currents

This section describes the current consumption characteristics of the device as well as the conditions for
the measurements.

A.1.10.1 Measurement Conditions

All measurements are without output loads. Unless otherwise noted the currents are measured in single
chip mode and the CPU and XGATE code is executed from RAM, Vpp35=5.5V, internal voltage regulator
is enabled and the bus frequency is 40MHz using a 4-MHz external clock source (PE7=XCLKS=0).
Production testing is performed using a square wave signal at the EXTAL input.
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A.3.1.3 Sector Erase

Erasing a 1024-byte Flash sector or a 4-byte EEPROM sector takes:

1
t _ ~4000-
era fNvmop
The setup time can be ignored for this operation.
A.3.1.4 Mass Erase
Erasing a NVM block takes:
1
t ~ 20000 -
mass fNvmoP

The setup time can be ignored for this operation.

A.3.15 Blank Check

The time it takes to perform a blank check on the Flash or EEPROM is dependant on the location of the
first non-blank word starting at relative address zero. It takes one bus cycle per word to verify plus a setup

of the command.

tcheck =~ location - tcyc +10- tc
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Table C-1. Recommended Decoupling Capacitor Choice

Appendix C Recommended PCB Layout

Component Purpose Type Value
Ci Vpp; filter capacitor Ceramic 220 nF
Cc2 Vpp? filter capacitor Ceramic X7R 220 nF
C3 Vppa filter capacitor Ceramic X7R >=100 nF
C4 Vppgr filter capacitor X7R/tantalum >=100 nF
C5 VpppL filter capacitor Ceramic X7R 220 nF
C6 Vppx filter capacitor X7R/tantalum >=100 nF
C7 OSC load capacitor Comes from crystal manufacturer
C8 OSC load capacitor
C9 PLL loop filter capacitor See PLL specification chapter
C10 PLL loop filter capacitor
Ci11 Vppx filter capacitor X7R/tantalum >=100 nF
Ci12 Vppx filter capacitor X7R/tantalum >=100 nF
R1 PLL loop filter resistor See PLL specification chapter
Q1 Quartz — —
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