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Global Address

Port Integration Module (S12GPIMV1)

Table 2-20. Block Register Map (G2) (continued)

Register Name Bit 7 6 5 4 3 2 1 Bit 0
0x000E-0x001B R
Non-PIM W Non-PIM Address Range
Address Range
0x001C R
ECLKCTL W NECLK NCLKX2 DIV16 EDIV4 EDIV3 EDIV2 EDIV1 EDIVO
0x001D R 0 0 0 0 0 0 0 0
Reserved W
0x001E R IRQE IRQEN 0 0 0 0 0 0
IRQCR W
0x001F R
Reserved W Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
0x0020-0x023F R
Non-PIM Non-PIM Address Range
Address Range
0x0240 R
PTT W PTT7 PTT6 PTT5 PTT4 PTT3 PTT2 PTT1 PTTO
0x0241 R| PTIT7 PTIT6 PTIT5 PTIT4 PTIT3 PTIT2 PTIT1 PTITO
PTIT W
0x0242 R
DDRT W DDRT7 DDRT6 DDRT5 DDRT4 DDRT3 DDRT2 DDRT1 DDRTO
0x0243 R 0 0 0 0 0 0 0 0
Reserved W
0x0244 R
PERT W PERT7 PERT6 PERT5 PERT4 PERT3 PERT2 PERT1 PERTO
0x0245 R
PPST W PPST7 PPST6 PPST5 PPST4 PPST3 PPST2 PPST1 PPSTO
0x0246 R 0 0 0 0 0 0 0 0
Reserved W
0x0247 R 0 0 0 0 0 0 0 0
Reserved W
0x0248
PTS PTS7 PTS6 PTS5 PTS4 PTS3 PTS2 PTS1 PTSO
= Unimplemented or Reserved
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Port Integration Module (S12GPIMV1)

Table 2-80. DDR1AD Register Field Descriptions

Field Description
7-0 Port AD data direction—
DDR1AD | This bit determines whether the associated pin is an input or output.
1 Associated pin configured as output
0 Associated pin configured as input
2.4.3.55 Reserved Register
NOTE
Address 0x0276 is reserved for RVA on G(A)240 and G(A)192 only. Refer
to RVA section “RVA Control Register (RVACTL)".
2.4.3.56 Pin Routing Register 1 (PRR1)

NOTE

Routing takes only effect if PKGCR is set to select the 100 LQFP package.

Address 0x0277 (G(A)240 and G(A)192 only)

Access: User read/write’

3 1 0
R 0 0 0 0 0 0
PRR1AN
W
Reset 0 0 0 0 0 0 0
Address 0x0277 (non G(A)240 and G(A)192) Access: User read/write
3 1 0
R 0 0 0 0 0 0 0
W
Reset 0 0 0 0 0 0 0

Figure 2-55. Pin Routing Register (PRR1)

1 Read: Anytime
Write: Anytime

Table 2-81. PRR1 Register Field Descriptions

Field Description
0 Pin Routing Register ADC channels — Select alternative routing for AN15/14/13/11/10 pins to port C
PRR1AN | This bit programs the routing of the specific ADC channels to alternative external pins in 100 LQFP. See Table 2-82.

The routing affects the analog signals and digital input trigger paths to the ADC. Refer to the related pin descriptions

in Section 2.3.4, “Pins PC7-0" and Section 2.3.12, “Pins AD15-0".

1 AN inputs on port C
0 AN inputs on port AD
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S12S Debug Module (S12SDBGV2)

8.4.1 S12SDBG Operation

Arming the DBG module by setting ARM in DBGCL1 allows triggering the state sequencer, storing of data
in the trace buffer and generation of breakpoints to the CPU. The DBG module is made up of four main
blocks, the comparators, control logic, the state sequencer, and the trace buffer.

The comparators monitor the bus activity of the CPU. All comparators can be configured to monitor
address bus activity. Comparator A can also be configured to monitor databus activity and mask out
individual data bus bits during a compare. Comparators can be configured to use R/W and word/byte
access qualification in the comparison. A match with a comparator register value can initiate a state
sequencer transition to another state (see Figure 8-24). Either forced or tagged matches are possible. Using
a forced match, a state sequencer transition can occur immediately on a successful match of system busses
and comparator registers. Whilst tagging, at a comparator match, the instruction opcode is tagged and only
if the instruction reaches the execution stage of the instruction queue can a state sequencer transition occur.
In the case of a transition to Final State, bus tracing is triggered and/or a breakpoint can be generated.

A state sequencer transition to final state (with associated breakpoint, if enabled) can be initiated by
writing to the TRIG bit in the DBGCL control register.

The trace buffer is visible through a 2-byte window in the register address map and must be read out using
standard 16-bit word reads.

TAGHITS ags
BREAKPOINT REQUESTS
TO CPU
SECURE
TRANSITION
CPU BUS w | COMPARATOR A 3 MATCHO | taGa
> 2 Ex MATCH
E > E CONTROL
LOGIC STATE SEQUENCER
W | COMPARATORB | X3 [MATCHT Q
= Sz STATE
n =0 <
@ 8% |maTcH2
@ | COMPARATORC s
TRACE
CONTROL
TRIGGER

TRACE BUFFER
READ TRACE DATA (DBG READ DATA BUS)

A

Figure 8-23. DBG Overview

8.4.2 Comparator Modes

The DBG contains three comparators, A, B and C. Each comparator compares the system address bus with
the address stored in DBGXAH, DBGXAM, and DBGXAL. Furthermore, comparator A also compares
the data buses to the data stored in DBGADH, DBGADL and allows masking of individual data bus bits.
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S12S Debug Module (S12SDBGV2)

Table 8-39. PCH Field Descriptions (continued)

Bit Description
0 Program Counter bit 16— In Normal and Loop1 mode this bit corresponds to program counter bit 16.
PC16
8.4.5.4 Trace Buffer Organization (Compressed Pure PC mode)
Table 8-40. Trace Buffer Organization Example (Compressed PurePC mode)
Line 2-bits 6-bits 6-bits 6-bits
Mode Numb
UMDEr | Field 3 Field 2 Field 1 Field 0
Line 1 00 PC1 (Initial 18-bit PC Base Address)
Line 2 1 PC4 PC3 PC2
Compressed Line 3 01 0 0 PC5
Pure PC Mode | |ine 4 00 PC6 (New 18-bit PC Base Address)
Line5 | 10 0 | PC8 | PC7
Line 6 00 PC9 (New 18-bit PC Base Address)
NOTE

Configured for end aligned triggering in compressed PurePC mode, then
after rollover it is possible that the oldest base address is overwritten. In this
case all entries between the pointer and the next base address have lost their
base address following rollover. For example in Table 8-40 if one line of
rollover has occurred, Line 1, PC1, is overwritten with a new entry. Thus the
entries on Lines 2 and 3 have lost their base address. For reconstruction of
program flow the first base address following the pointer must be used, in
the example, Line 4. The pointer points to the oldest entry, Line 2.

Field3 Bits in Compressed Pure PC Modes
Table 8-41. Compressed Pure PC Mode Field 3 Information Bit Encoding

INF1 INFO TRACE BUFFER ROW CONTENT
0 0 Base PC address TB[17:0] contains a full PC[17:0] value
0 1 Trace Buffer[5:0] contain incremental PC relative to base address zero value
1 0 Trace Buffer[11:0] contain next 2 incremental PCs relative to base address zero value
1 1 Trace Buffer[17:0] contain next 3 incremental PCs relative to base address zero value

Each time that PC[17:6] differs from the previous base PC[17:6], then a new base address is stored. The
base address zero value is the lowest address in the 64 address range

The first line of the trace buffer always gets a base PC address, this applies also on rollover.
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Analog-to-Digital Converter (ADC10B16CV2)

edge or level sensitive with polarity control. Table 15-23 gives a brief description of the different
combinations of control bits and their effect on the external trigger function.

In order to avoid maybe false trigger events please enable the external digital input via ATDDIEN register
first and in the following enable the external trigger mode by bit ETRIGE.

Table 15-23. External Trigger Control Bits

ETRIGLE ETRIGP ETRIGE SCAN Description

X X 0 0 Ignores external trigger. Performs one
conversion sequence and stops.

X X 0 1 Ignores external trigger. Performs
continuous conversion sequences.

0 0 1 X Trigger falling edge sensitive. Performs
one conversion sequence per trigger.

0 1 1 X Trigger rising edge sensitive. Performs one
conversion sequence per trigger.

1 0 1 X Trigger low level sensitive. Performs
continuous conversions while trigger level
is active.

1 1 1 X Trigger high level sensitive. Performs
continuous conversions while trigger level
is active.

In either level or edge sensitive mode, the first conversion begins when the trigger is received.
Once ETRIGE is enabled a conversion must be triggered externally after writing to ATDCTLS5 register.

During a conversion in edge sensitive mode, if additional trigger events are detected the overrun error flag
ETORF is set.

If level sensitive mode is active and the external trigger de-asserts and later asserts again during a
conversion sequence, this does not constitute an overrun. Therefore, the flag is not set. If the trigger is left
active in level sensitive mode when a sequence is about to complete, another sequence will be triggered
immediately.

15.4.2.2 General-Purpose Digital Port Operation

Each ATD input pin can be switched between analog or digital input functionality. An analog multiplexer
makes each ATD input pin selected as analog input available to the A/D converter.

The pad of the ATD input pin is always connected to the analog input channel of the analog mulitplexer.
Each pad input signal is buffered to the digital port register.

This buffer can be turned on or off with the ATDDIEN register for each ATD input pin.
This is important so that the buffer does not draw excess current when an ATD input pin is selected as
analog input to the ADC10B16C.

MC9S12G Family Reference Manual Rev.1.27
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Analog-to-Digital Converter (ADC12B16CV2)

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

0x0003  ATDCTL3 DJM s8C s4c s2c s1c FIFO FRZ1 FRZO

0x0004  ATDCTL4 SMP2 | SMP1 | SMPO PRS[4:0]

0x0005  ATDCTL5 0 sc SCAN | MULT cD cc cB CA

0x0006  ATDSTATO SCF 0 ETORF | FIFOR ccs cc2 cct cco

0x0007 Unimple- 0 0 0 0 0 0 0 0
mented

0x0008 ATDCMPEH CMPE[15:8]

0x0009 ATDCMPEL CMPE[7:0]

0x000A ATDSTAT2H | | | CC|F[1 58] | |

0x000B ATDSTAT2L | | | CﬁFWK” |

0x000C ~ ATDDIENH IEN[15:8]

0x000D  ATDDIENL IEN[7:0]

0x000E ATDCMPHTH

CMPHT[15:8]

0x000F ATDCMPHTL

CMPHT[7:0]

See Section 16.3.2.12.1, “Left Justified Result Data (DJM=0)"
and Section 16.3.2.12.2, “Right Justified Result Data (DJM=1)"

See Section 16.3.2.12.1, “Left Justified Result Data (DJM=0)"
and Section 16.3.2.12.2, “Right Justified Result Data (DJM=1)"

See Section 16.3.2.12.1, “Left Justified Result Data (DJM=0)"
and Section 16.3.2.12.2, “Right Justified Result Data (DJM=1)"

See Section 16.3.2.12.1, “Left Justified Result Data (DJM=0)"
and Section 16.3.2.12.2, “Right Justified Result Data (DJM=1)"

See Section 16.3.2.12.1, “Left Justified Result Data (DJM=0)"
and Section 16.3.2.12.2, “Right Justified Result Data (DJM=1)"

See Section 16.3.2.12.1, “Left Justified Result Data (DJM=0)"
and Section 16.3.2.12.2, “Right Justified Result Data (DJM=1)"

See Section 16.3.2.12.1, “Left Justified Result Data (DJM=0)"
and Section 16.3.2.12.2, “Right Justified Result Data (DJM=1)"

See Section 16.3.2.12.1, “Left Justified Result Data (DJM=0)"
and Section 16.3.2.12.2, “Right Justified Result Data (DJM=1)"

See Section 16.3.2.12.1, “Left Justified Result Data (DJM=0)"
and Section 16.3.2.12.2, “Right Justified Result Data (DJM=1)"

R R RN RN R RN RN RN N N N RN RN kN RN kN N kN Y Y N R

0x0010 ATDDRO
0x0012 ATDDR1
0x0014 ATDDR2
0x0016 ATDDR3
0x0018 ATDDR4
0x001A  ATDDRS
0x001C  ATDDRG6
0x001E ATDDR?7
0x0020 ATDDRS8
0x0022 ATDDR9

See Section 16.3.2.12.1, “Left Justified Result Data (DJM=0)"
and Section 16.3.2.12.2, “Right Justified Result Data (DJM=1)"

|:| = Unimplemented or Reserved

Figure 16-2. ADC12B16C Register Summary (Sheet 2 of 3)
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Digital Analog Converter (DAC_8B5V)

17.3.4 AMPM Input Pin

This analog pin is used as input for the operational amplifier negative input pin, if the according mode is
selected, see register bit DACM[2:0].

17.4 Memory Map and Register Definition

This sections provides the detailed information of all registers for the DAC_8B5V module.

17.4.1 Register Summary

Figure 17-2 shows the summary of all implemented registers inside the DAC_8B5V module.

NOTE

Register Address = Module Base Address + Address Offset, where the
Module Base Address is defined at the MCU level and the Address Offset
is defined at the module level.

Address Offset

Register Name Bit 7 6 5 4 3 2 1 Bit 0
0x0000 R 0 0 0
DACCTL W FVR DRIVE DACM[2:0]
0x0001 R 0 0 0 0 0 0 0 0
Reserved W
0x0002 R
DACVOL W VOLTAGE[7:0]
0x0003 - 0x0006 R 0 0 0 0 0 0 0 0
Reserved W
0x0007 R
Reserved W Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
0x0007 R
DACDEBUG 0 BUF_EN | DAC_EN S3 S2n S2p S1n S1p

|:| = Unimplemented

Figure 17-2. DAC_8B5V Register Summaryfv_dac_8b5v_RESERVED
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Scalable Controller Area Network (S12MSCANV3)

Table 18-7. Baud Rate Prescaler

BRP5 | BRP4 | BRP3 | BRP2 | BRP1 | BRPO Prescaler value (P)
0 0 0 0 0 0 1
0 0 0 0 0 1 2
0 0 0 0 1 0 3
0 0 0 0 1 1 4
1 1 1 1 1 1 64

18.3.2.4 MSCAN Bus Timing Register 1 (CANBTR1)
The CANBTR1 register configures various CAN bus timing parameters of the MSCAN module.

Module Base + 0x0003 Access: User read/write’
7 6 5 4 3 2 1 0
R
SAMP TSEG22 TSEG21 TSEG20 TSEG13 TSEG12 TSEGM TSEG10
W
Reset: 0 0 0 0 0 0 0 0

Figure 18-7. MSCAN Bus Timing Register 1 (CANBTR1)

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

Table 18-8. CANBTR1 Register Field Descriptions

Field Description

7 Sampling — This bit determines the number of CAN bus samples taken per bit time.
SAMP 0 One sample per bit.
1 Three samples per bit".
If SAMP = 0, the resulting bit value is equal to the value of the single bit positioned at the sample point. If
SAMP = 1, the resulting bit value is determined by using majority rule on the three total samples. For higher bit
rates, it is recommended that only one sample is taken per bit time (SAMP = 0).

6-4 Time Segment 2 — Time segments within the bit time fix the number of clock cycles per bit time and the location
TSEG2[2:0] |of the sample point (see Figure 18-44). Time segment 2 (TSEG2) values are programmable as shown in
Table 18-9.
3-0 Time Segment 1 — Time segments within the bit time fix the number of clock cycles per bit time and the location
TSEG1[3:0] |of the sample point (see Figure 18-44). Time segment 1 (TSEG1) values are programmable as shown in
Table 18-10.

" In this case, PHASE_SEG1 must be at least 2 time quanta (Tq).
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Scalable Controller Area Network (S12MSCANV3)

18.3.2.13 MSCAN Reserved Register

This register is reserved for factory testing of the MSCAN module and is not available in normal system
operating modes.

Module Base + 0x000C Access: User read/write'
6 5 4 2 1
R 0 0 0 0 0 0 0 0
W
Reset: 0 0 0 0 0 0 0 0
= Unimplemented

Figure 18-16. MSCAN Reserved Register

! Read: Always reads zero in normal system operation modes
Write: Unimplemented in normal system operation modes

NOTE

Writing to this register when in special system operating modes can alter the
MSCAN functionality.

18.3.2.14 MSCAN Miscellaneous Register (CANMISC)

This register provides additional features.

Module Base + 0x000D Access: User read/write’
6 5 4 3 2 1 0
R 0 0 0 0 0 0 0
BOHOLD
W
Reset: 0 0 0 0 0 0 0 0
= Unimplemented

Figure 18-17. MSCAN Miscellaneous Register (CANMISC)

T Read: Anytime
Write: Anytime; write of ‘1’ clears flag; write of ‘0’ ignored

Table 18-21. CANMISC Register Field Descriptions

Field Description

0 Bus-off State Hold Until User Request — If BORM is set in MSCAN Control Register 1 (CANCTL1), this bit
BOHOLD |indicates whether the module has entered the bus-off state. Clearing this bit requests the recovery from bus-off.
Refer to Section 18.5.2, “Bus-Off Recovery,” for details.

0 Module is not bus-off or recovery has been requested by user in bus-off state
1 Module is bus-off and holds this state until user request

MC9S12G Family Reference Manual Rev.1.27
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16 KByte Flash Module (S12FTMRG16K1V1)

Offset Module Base + 0x0012

6 0
R 0 0 0 0 0
W
Reset 0 0 0 0 0 0
|:| = Unimplemented or Reserved
Figure 24-23. Flash Reserved6 Register (FRSV6)
All bits in the FRSV®6 register read 0 and are not writable.
24.3.2.19 Flash Reserved7 Register (FRSV7)
This Flash register is reserved for factory testing.
Offset Module Base + 0x0013
6
R 0 0 0 0 0 0
W
Reset 0 0 0 0 0 0

I:l = Unimplemented or Reserved

Figure 24-24. Flash Reserved7 Register (FRSV7)

All bits in the FRSV7 register read 0 and are not writable.
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16 KByte Flash Module (S12FTMRG16K1V1)

Table 24-27. EEPROM Commands

FCMD Command Function on EEPROM Memory
Erase all EEPROM (and P-Flash) blocks.
0x08 Erase All Blocks An erase of all Flash blocks is only possible when the FPLDIS, FPHDIS, and FPOPEN
bits in the FPROT register and the DPOPEN bit in the EEPROT register are set prior to
launching the command.
Erase a EEPROM (or P-Flash) block.
0x09 Erase Flash Block | An erase of the full EEPROM block is only possible when DPOPEN bit in the EEPROT
register is set prior to launching the command.
Supports a method of releasing MCU security by erasing all EEPROM (and P-Flash)
0x0B | Unsecure Flash | ,jocks and verifying that all EEPROM (and P-Flash) blocks are erased.
0x0D Set User Margin Specifies a user margin read level for the EEPROM block.
Level
OXOE Set Field Margin | Specifies a field margin read level for the EEPROM block (special modes only).
Level
0x10 Erase Verify Verify that a given number of words starting at the address provided are erased.
EEPROM Section
ox11 Program Program up to four words in the EEPROM block.
EEPROM
0x12 Erase EEPROM Erase all bytes in a sector of the EEPROM block.
Sector
24.45 Allowed Simultaneous P-Flash and EEPROM Operations

Only the operations marked ‘OK” in Table 24-28 are permitted to be run simultaneously on the Program
Flash and EEPROM blocks. Some operations cannot be executed simultaneously because certain
hardware resources are shared by the two memories. The priority has been placed on permitting Program
Flash reads while program and erase operations execute on the EEPROM, providing read (P-Flash) while
write (EEPROM) functionality.

Table 24-28

. Allowed P-Flash and EEPROM Simultaneous Operations

I EEPROM I

Program Flash Read

Margin Program Sector Mass
Read?! 9 Erase Erase?

Read

Margin Read?
Program

Sector Erase

Mass Erase

OK

2

A ‘Margin Read'’ is any read after executing the margin setting commands
‘Set User Margin Level or ‘Set Field Margin Level’ with anything but the
‘normal’ level specified. See the Note on margin settings in Section 24.4.6.12
and Section 24.4.6.13.

2 The ‘Mass Erase’ operations are commands ‘Erase All Blocks’ and ‘Erase
Flash Block’
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48 KByte Flash Module (S12FTMRG48K1V1)

Table 26-3. P-Flash Memory Addressing

Size N
Global Address (Bytes) Description
P-Flash Block
0x3_4000 — 0x3_FFFF 48 K Contains Flash Configuration Field

(see Table 26-4).

The FPROT register, described in Section 26.3.2.9, can be set to protect regions in the Flash memory from
accidental program or erase. The Flash memory addresses covered by these protectable regions are shown
in the P-Flash memory map. The higher address region is mainly targeted to hold the boot loader code
since it covers the vector space. 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 26-4.
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48 KByte Flash Module (S12FTMRG48K1V1)

A summary of the Flash module registers is given in Figure 26-4 with detailed descriptions in the
following subsections.

Address
& Name 7 6 5 4 3 2 1 0
0x0000 R| FDIVLD
FCLKDIV W FDIVLCK FDIV5 FDIV4 FDIV3 FDIV2 FDIV1 FDIVO
0x0001  R| KEYEN1 | KEYENO | RNV5 RNV4 RNV3 RNV2 SEC1 SECO
FSEC w
0x0002 R 0 0 0 0 0
FCCOBIX W CCOBIX2 | CCOBIX1 CCOBIX0
0x0003 R| 0O 0 0 0 0 0 0 0
FRSVO
0x0004 R 0 0 0 0
FCNFG W CCIE IGNSF FDFD FSFD
0x0005 R 0 0 0 0 0 0
FERCNFG W DFDIE SFDIE
0x0006 R 0 MGBUSY | RSVD | MGSTAT1 | MGSTATO
CCIF ACCERR FPVIOL
FSTAT W
0x0007 R 0 0 0 0 0 0
FERSTAT W DFDIF SFDIF
0x0008 R RNV6
FPOPEN FPHDIS FPHS1 FPHSO FPLDIS FPLS1 FPLSO
FPROT
0x0009 R DPOPEN 0 DPS5 DPS4 DPS3 DPS2 DPS1 DPSO
EEPROT
0x000A R
CCOB15 CcCcOB14 CCOB13 CCOB12 CcCcoB11 CCOB10 ccoB9 CcCcoB8
FCCOBHI
0x0008 R CCOB7 CCOB6 CCOB5 CCOB4 CccoB3 CCOB2 CCcoB1 CCOBO
FCCOBLO
oxo00c Rl 0 0 0 0 0 0 0 0
FRSV1

Figure 26-4. FTMRG48K1 Register Summary
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48 KByte Flash Module (S12FTMRG48K1V1)

During the reset sequence, fields DPOPEN and DPS of the EEPROT register are loaded with the contents
of the EEPROM protection byte in the Flash configuration field at global address 0x3_FFOD located in
P-Flash memory (see Table 26-4) as indicated by reset condition F in Table 26-23. To change the
EEPROM protection that will be loaded during the reset sequence, the P-Flash sector containing the
EEPROM protection byte must be unprotected, then the EEPROM protection byte must be programmed.
If a double bit fault is detected while reading the P-Flash phrase containing the EEPROM protection byte
during the reset sequence, the DPOPEN bit will be cleared and DPS bits will be set to leave the EEPROM
memory fully protected.

Trying to alter data in any protected area in the EEPROM memory will result in a protection violation error
and the FPVIOL bit will be set in the FSTAT register. Block erase of the EEPROM memory is not possible
if any of the EEPROM sectors are protected.

Table 26-22. EEPROT Field Descriptions

Field Description
7 EEPROM Protection Control
DPOPEN |0 Enables EEPROM memory protection from program and erase with protected address range defined by DPS
bits

1 Disables EEPROM memory protection from program and erase

5-0 EEPROM Protection Size — The DPS[5:0] bits determine the size of the protected area in the EEPROM
DPS[5:0] |memory as shown in Table 26-23 .

Table 26-23. EEPROM Protection Address Range

DPS[5:0] Global Address Range Protected Size
000000 0x0_0400 — 0x0_041F 32 bytes
000001 0x0_0400 — 0x0_043F 64 bytes
000010 0x0_0400 — 0x0_045F 96 bytes
000011 0x0_0400 — 0x0_047F 128 bytes
000100 0x0_0400 — 0x0_049F 160 bytes
000101 0x0_0400 — 0x0_04BF 192 bytes

The Protection Size goes on enlarging in step of 32 bytes, for each DPS value
increasing of one.

101111 - to - 111111 0x0_0400 — 0x0_09FF 1,536 bytes
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48 KByte Flash Module (S12FTMRG48K1V1)

Table 26-24. FCCOB - NVM Command Mode (Typical Usage)

CCOBIX[2:0] Byte FCCOB Parameter Fields (NVM Command Mode)
HI Data 0 [15:8]
010
LO Data 0 [7:0]
HI Data 1 [15:8]
011
LO Data 1 [7:0]
HI Data 2 [15:8]
100
LO Data 2 [7:0]
HI Data 3 [15:8]
101
LO Data 3 [7:0]

26.3.2.12 Flash Reservedl Register (FRSV1)

This Flash register is reserved for factory testing.

Offset Module Base + 0x000C

6 3
R 0 0 0 0

W
Reset 0 0 0 0 0

|:| = Unimplemented or Reserved

Figure 26-18. Flash Reservedl Register (FRSV1)

All bits in the FRSV1 register read 0 and are not writable.

26.3.2.13 Flash Reserved?2 Register (FRSV2)

This Flash register is reserved for factory testing.

Offset Module Base + 0x000D

6 3
R 0 0 0 0 0

W
Reset 0 0 0 0 0

I:l = Unimplemented or Reserved

Figure 26-19. Flash Reserved2 Register (FRSV2)

All bits in the FRSV2 register read 0 and are not writable.

26.3.2.14 Flash Reserved3 Register (FRSV3)

This Flash register is reserved for factory testing.
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64 KByte Flash Module (S12FTMRG64K1V1)

27.4.6.2 Erase Verify Block Command

The Erase Verify Block command allows the user to verify that an entire P-Flash or EEPROM block has
been erased. The FCCOB FlashBlockSelectionCode[1:0] bits determine which block must be verified.

Table 27-33. Erase Verify Block Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters
Flash block
000 0x02 selection code [1:0]. See
Table 27-34

Table 27-34. Flash block selection code description

Selection code[1:0] Flash block to be verified
00 EEPROM
01 Invalid (ACCERR)
10 Invalid (ACCERR)
11 P-Flash

Upon clearing CCIF to launch the Erase Verify Block command, the Memory Controller will verify that
the selected P-Flash or EEPROM block is erased. The CCIF flag will set after the Erase Verify Block
operation has completed.If the block is not erased, it means blank check failed, both MGSTAT bits will be
set.

Table 27-35. Erase Verify Block Command Error Handling

Register Error Bit Error Condition

Set if CCOBIX[2:0] != 000 at command launch
ACCERR

Set if an invalid FlashBlockSelectionCode[1:0] is supplied
FPVIOL None

MGSTAT1 Set if any errors have been encountered during the read or if blank check failed.

FSTAT

Set if any non-correctable errors have been encountered during the read or if

MGSTATO blank check failed.

27.4.6.3 Erase Verify P-Flash Section Command

The Erase Verify P-Flash Section command will verify that a section of code in the P-Flash memory is
erased. The Erase Verify P-Flash Section command defines the starting point of the code to be verified and
the number of phrases.
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96 KByte Flash Module (S12FTMRG96K1V1)

A summary of the Flash module registers is given in Figure 28-4 with detailed descriptions in the
following subsections.

Address
2 Narmo 7 6 5 4 3 2 1 0
0x0000 R| FDIVLD
FCLKDIV  yy FDIVLCK | FDIV5 FDIV4 FDIV3 FDIV2 FDIV1 FDIVO
0x0001 R| KEYEN1 | KEYENO RNV5 RNV4 RNV3 RNV2 SEC1 SECO
FSEC w
oxo002 R 0 0 0 0 0
FCCOBIX CCOBIX2 | CCOBIX1 | CCOBIX0
0x0003 R 0 0 0 0 0 0 0 0
FRSVO W
oxooo4 R 0 0 0 0
FCNFG CCIE IGNSF FDFD FSFD
0x0005 R 0 0 0 0 0 0
FERCNFG DFDIE SFDIE
00006 R 0 MGBUSY | RSVD | MGSTAT1 | MGSTATO
CCIF ACCERR | FPVIOL
FSTAT W
0x0007 R 0 0 0 0 0 0
FERSTAT |y DFDIF SFDIF
0x0008 R RNV6
FPOPEN FPHDIS FPHS1 FPHSO FPLDIS FPLS1 FPLSO
FPROT W
0x0009 R DPOPEN DPS6 DPS5 DPS4 DPS3 DPS2 DPS1 DPS0
EEPROT
0x000A R
CCOB15 | CCOB14 | CCOB13 | CCOB12 | CCOB11 | CCOB10 | CCOB9 CCOBS
FCCOBHI
0x000B R CCOB7? CCOBS6 CCOB5 CCOB4 CCOB3 CCOB2 CCOB1 CCOBO
FCCOBLO
0x000C R 0 0 0 0 0 0 0 0
FRSV1 W

Figure 28-4. FTMRG96K1 Register Summary
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The Flash memory may be read as bytes and aligned words. Read access time is one bus cycle for bytes
and aligned words. For misaligned words access, the CPU has to perform twice the byte read access
command. For Flash memory, an erased bit reads 1 and a programmed bit reads 0.

Itis possible to read from P-Flash memory while some commands are executing on EEPROM memory. It
is not possible to read from EEPROM memory while a command is executing on P-Flash memory.
Simultaneous P-Flash and EEPROM operations are discussed in Section 30.4.5.

Both P-Flash and EEPROM memories are implemented with Error Correction Codes (ECC) that can
resolve single bit faults and detect double bit faults. For P-Flash memory, the ECC implementation
requires that programming be done on an aligned 8 byte basis (a Flash phrase). Since P-Flash memory is
always read by half-phrase, only one single bit fault in an aligned 4 byte half-phrase containing the byte
or word accessed will be corrected.

30.1.1 Glossary

Command Write Sequence — An MCU instruction sequence to execute built-in algorithms (including
program and erase) on the Flash memory.

EEPROM Memory — The EEPROM memory constitutes the nonvolatile memory store for data.

EEPROM Sector — The EEPROM sector is the smallest portion of the EEPROM memory that can be
erased. The EEPROM sector consists of 4 bytes.

NVM Command Mode — An NVM mode using the CPU to setup the FCCOB register to pass parameters
required for Flash command execution.

Phrase — An aligned group of four 16-bit words within the P-Flash memory. Each phrase includes two
sets of aligned double words with each set including 7 ECC bits for single bit fault correction and double
bit fault detection within each double word.

P-Flash Memory — The P-Flash memory constitutes the main nonvolatile memory store for applications.

P-Flash Sector — The P-Flash sector is the smallest portion of the P-Flash memory that can be erased.
Each P-Flash sector contains 512 bytes.

Program IFR — Nonvolatile information register located in the P-Flash block that contains the Version
ID, and the Program Once field.

30.1.2 Features

30.1.2.1 P-Flash Features
» 192 Kbytes of P-Flash memory divided into 384 sectors of 512 bytes
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192 KByte Flash Module (S12FTMRG192K2V1)

Upon clearing CCIF to launch the Set User Margin Level command, the Memory Controller will set the
user margin level for the targeted block and then set the CCIF flag.

NOTE

When the EEPROM block is targeted, the EEPROM user margin levels are

applied only to the EEPROM reads. However, when the P-Flash block is

targeted, the P-Flash user margin levels are applied to both P-Flash and

EEPROM reads. It is not possible to apply user margin levels to the P-Flash
block only.

Valid margin level settings for the Set User Margin Level command are defined in Table 30-55.

Table 30-55. Valid Set User Margin Level Settings
CCOB A
(CCOBIX=001) Level Description
0x0000 Return to Normal Level
0x0001 User Margin-1 Level'
0x0002 User Margin-0 Level?

1 Read margin to the erased state
2 Read margin to the programmed state

Table 30-56. Set User Margin Level Command Error Handling

Register Error Bit Error Condition
Set if CCOBIX[2:0] = 001 at command launch.
ACCERR Set if command not available in current mode (see Table 30-27).
Set if an invalid margin level setting is supplied.
FSTAT
FPVIOL None
MGSTAT1 None
MGSTATO None

NOTE

User margin levels can be used to check that Flash memory contents have
adequate margin for normal level read operations. If unexpected results are
encountered when checking Flash memory contents at user margin levels, a
potential loss of information has been detected.

30.4.6.13 Set Field Margin Level Command

The Set Field Margin Level command, valid in special modes only, causes the Memory Controller to set
the margin level specified for future read operations of the P-Flash or EEPROM block.
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D.7

Bondpad Coordinates

KGD Information

Table D-1. Bondpad Coordinates

Package and Die Information

Die Pad Bond Post X CDolirZ?r?ate v CDolirZ?r?ate Function
1 1 -1832.06 1347.5 PJ[6]
2 2 -1832.06 1223.5 PJ[5]
3 3 -1832.06 1116.5 PJ[4]
4 4 -1832.06 1009.5 PA[O]
5 5 -1832.06 902.5 PA[1]
6 6 -1832.06 795.5 PA[2]
7 7 -1832.06 688.5 PA[3]
8 8 -1832.06 603.5 RESET
9 9 -1832.06 496.5 VDDX1
10 10 -1832.06 369 VDDR
11 11 -1832.06 241.5 VSSX1
12 12 -1832.06 136.5 PE[0]
13 13 -1832.06 225 VSS1
14 14 -1832.06 -91.5 PE[1]
15 15 -1832.06 -201.5 TEST
16 16 -1832.06 -311.5 PA[4]
17 17 -1832.06 -396.5 PA[5]
18 18 -1832.06 -483.5 PA[B]
19 19 -1832.06 -578.5 PA[7]
20 20 -1832.06 -683.5 PJ[0]
21 21 -1832.06 -797.5 PJ[1]
22 22 -1832.06 -921.5 PJ[2]
23 23 -1832.06 -1054.5 PJ[3]
24 24 -1832.06 -1196.5 BKGD
25 25 -1832.06 -1347.5 PBI0]
26 26 -1707.5 -1472.06 PBI1]
27 27 -1506.5 -1472.06 PBI2]
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