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purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Chapter 1 Device Overview MC9S12XE-Family
PK[6:4] ADDR
[22:20]

ACC[2:0] — — VDDX PUCR Up Port K I/O, extended
addresses, access source
for external access

PK[3:0] ADDR
[19:16]

IQSTAT
[3:0]

— — VDDX PUCR Up Extended address, PIPE
status

PL7 TXD7 — — — VDDX PERL/
PPSL

Up Port L I/O, TXD of SCI7

PL6 RXD7 — — — VDDX PERL/
PPSL

Up Port LI/O, RXD of SCI7

PL5 TXD6 — — — VDDX PERL/
PPSL

Up Port L I/O, TXD of SCI6

PL4 RXD6 — — — VDDX PERL/
PPSL

Up Port LI/O, RXD of SCI6

PL3 TXD5 — — — VDDX PERL/
PPSL

Up Port L I/O, TXD of SCI5

PL2 RXD5 — — — VDDX PERL/
PPSL

Up Port LI/O, RXD of SCI5

PL1 TXD4 — — — VDDX PERL/
PPSL

Up Port L I/O, TXD of SCI4

PL0 RXD4 — — — VDDX PERL/
PPSL

Up Port LI/O, RXD of SCI4

PM7 TXCAN3 TXD3 TXCAN4 — VDDX PERM/
PPSM

Disabled Port M I/O, TX of CAN3 and
CAN4, TXD of SCI3

PM6 RXCAN3 RXD3 RXCAN4 — VDDX PERM/PPSM Disabled Port M I/O RX of CAN3 and
CAN4, RXD of SCI3

PM5 TXCAN2 TXCAN0 TXCAN4 SCK0 VDDX PERM/PPSM Disabled Port M I/OCAN0, CAN2,
CAN4, SCK of SPI0

PM4 RXCAN2 RXCAN0 RXCAN4 MOSI0 VDDX PERM/PPSM Disabled Port M I/O, CAN0, CAN2,
CAN4, MOSI of SPI0

PM3 TXCAN1 TXCAN0 SS0 — VDDX PERM/PPSM Disabled Port M I/O TX of CAN1,
CAN0, SS of SPI0

PM2 RXCAN1 RXCAN0 MISO0 — VDDX PERM/PPSM Disabled Port M I/O, RX of CAN1,
CAN0, MISO of SPI0

PM1 TXCAN0 — — VDDX PERM/PPSM Disabled Port M I/O, TX of CAN0

PM0 RXCAN0 — — VDDX PERM/PPSM Disabled Port M I/O, RX of CAN0

PP7 KWP7 PWM7 SCK2 TIMIOC7 VDDX PERP/
PPSP

Disabled Port P I/O, interrupt, channel
7 of PWM/TIM , SCK of SPI2

PP6 KWP6 PWM6 SS2 TIMIOC6 VDDX PERP/
PPSP

Disabled Port P I/O, interrupt, channel
6 of PWM/TIM, SS of SPI2

PP5 KWP5 PWM5 MOSI2 TIMIOC5 VDDX PERP/
PPSP

Disabled Port P I/O, interrupt, channel
5 of PWM/TIM, MOSI of
SPI2

Table 1-10. Signal Properties Summary (Sheet 3 of 4)

Pin
Name

Function 1

Pin
Name

Function 2

Pin
Name

Function 3

Pin
Name

Function 4

Pin
Name

Function 5

Power
Supply

Internal Pull
Resistor

Description

CTRL
Reset
State
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Chapter 1 Device Overview MC9S12XE-Family
1.9 MPU Configuration
The MPU has the option of a third bus master (CPU + XGATE + other) which is not present on this device
family but may be on other parts.

1.10 VREG Configuration
The VREGEN connection of the voltage regulator is tied internally to VDDR such that the voltage
regulator is always enabled with VDDR connected to a positive supply voltage. The device must be
configured with the internal voltage regulator enabled. Operation in conjunction with an external voltage
regulator is not supported.

The autonomous periodic interrupt clock output is mapped to PortT[5].

The API trimming register APITR is loaded on rising edge of RESET from the Flash IFR option field at
global address 0x40_00F0 bits[5:0] during the reset sequence. Currently factory programming of this IFR
range is not supported.

1.10.1 Temperature Sensor Configuration

The VREG high temperature trimming register bits VREGHTTR[3:0] are loaded from the internal Flash
during the reset sequence. To use the high temperature interrupt within the specified limits (THTIA and
THTID) these bits must be loaded with 0x8. Currently factory programming  is not supported.

The device temperature can be monitored on ADC0 channel[17].
The internal bandgap reference voltage can also be mapped to ADC0 analog input channel[17]. The
voltage regulator VSEL bit when set, maps the bandgap and, when clear, maps the temperature sensor to
ADC0 channel[17].

Read access to reserved VREG register space returns “0”. Write accesses have no effect. This device does
not support access abort of reserved VREG register space.

1.11 BDM Clock Configuration
The BDM alternate clock source is the oscillator clock.

1.12 S12XEPIM Configuration
On smaller derivatives the S12XEPIM module is a subset of the S12XEP100. The registers of the
unavailable ports are unimplemented.
MC9S12XE-Family Reference Manual  Rev. 1.25
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Chapter 2 Port Integration Module (S12XEPIMV1)
0x0272
DDR0AD0

R
DDR0AD07 DDR0AD06 DDR0AD05 DDR0AD04 DDR0AD03 DDR0AD02 DDR0AD01 DDR0AD00

W

0x0273
DDR1AD0

R
DDR1AD07 DDR1AD06 DDR1AD05 DDR1AD04 DDR1AD03 DDR1AD02 DDR1AD01 DDR1AD00

W

0x0274
RDR0AD0

R
RDR0AD07 RDR0AD06 RDR0AD05 RDR0AD04 RDR0AD03 RDR0AD02 RDR0AD01 RDR0AD00

W

0x0275
RDR1AD0

R
RDR1AD07 RDR1AD06 RDR1AD05 RDR1AD04 RDR1AD03 RDR1AD02 RDR1AD01 RDR1AD00

W

0x0276
PER0AD0

R
PER0AD07 PER0AD06 PER0AD05 PER0AD04 PER0AD03 PER0AD02 PER0AD01 PER0AD00

W

0x0277
PER1AD0

R
PER1AD07 PER1AD06 PER1AD05 PER1AD04 PER1AD03 PER1AD02 PER1AD01 PER1AD00

W

0x0278
PT0AD1

R
PT0AD17 PT0AD16 PT0AD15 PT0AD14 PT0AD13 PT0AD12 PT0AD11 PT0AD10

W

0x0279
PT1AD1

R
PT1AD17 PT1AD16 PT1AD15 PT1AD14 PT1AD13 PT1AD12 PT1AD11 PT1AD10

W

0x027A
DDR0AD1

R
DDR0AD17 DDR0AD16 DDR0AD15 DDR0AD14 DDR0AD13 DDR0AD12 DDR0AD11 DDR0AD10

W

0x027B
DDR1AD1

R
DDR1AD17 DDR1AD16 DDR1AD15 DDR1AD14 DDR1AD13 DDR1AD12 DDR1AD11 DDR1AD10

W

0x027C
RDR0AD1

R
RDR0AD17 RDR0AD16 RDR0AD15 RDR0AD14 RDR0AD13 RDR0AD12 RDR0AD11 RDR0AD10

W

0x027D
RDR1AD1

R
RDR1AD17 RDR1AD16 RDR1AD15 RDR1AD14 RDR1AD13 RDR1AD12 RDR1AD11 RDR1AD10

W

0x027E
PER0AD1

R
PER0AD17 PER0AD16 PER0AD15 PER0AD14 PER0AD13 PER0AD12 PER0AD1‘ PER0AD10

W

0x027F
PER1AD1

R
PER1AD17 PER1AD16 PER1AD15 PER1AD14 PER1AD13 PER1AD12 PER1AD11 PER1AD10

W

0x0280–
0x0267

Non-PIM
Address
Range

R

Non-PIM Address Range
W

Register
Name

Bit 7 6 5 4 3 2 1 Bit 0

= Unimplemented or Reserved
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Chapter 2 Port Integration Module (S12XEPIMV1)
1. Read: Anytime.
Write: Anytime.

Table 2-51. DDRH Register Field Descriptions

Field Description

7
DDRH

Port H data direction—
This register controls the data direction of pin 7.
The enabled SCI5 forces the I/O state to be an output. Depending on the configuration of the enabled routed SPI2
this pin will be forced to be input or output. In those cases the data direction bits will not change. The DDRM bits
revert to controlling the I/O direction of a pin when the associated peripheral module is disabled.
1 Associated pin is configured as output.
0 Associated pin is configured as input.

6
DDRH

Port H data direction—
This register controls the data direction of pin 6.
The enabled SCI5 forces the I/O state to be an input. Depending on the configuration of the enabled routed SPI2
this pin will be forced to be input or output. In those cases the data direction bits will not change. The DDRM bits
revert to controlling the I/O direction of a pin when the associated peripheral module is disabled.
1 Associated pin is configured as output.
0 Associated pin is configured as input.

5
DDRH

Port H data direction—
This register controls the data direction of pin 5.
The enabled SCI4 forces the I/O state to be an output. Depending on the configuration of the enabled routed SPI2
this pin will be forced to be input or output. In those cases the data direction bits will not change. The DDRM bits
revert to controlling the I/O direction of a pin when the associated peripheral module is disabled.
1 Associated pin is configured as output.
0 Associated pin is configured as input.

4
DDRH

Port H data direction—
This register controls the data direction of pin 4.
The enabled SCI4 forces the I/O state to be an input. Depending on the configuration of the enabled routed SPI2
this pin will be forced to be input or output. In those cases the data direction bits will not change. The DDRM bits
revert to controlling the I/O direction of a pin when the associated peripheral module is disabled.
1 Associated pin is configured as output.
0 Associated pin is configured as input.

3
DDRH

Port H data direction—
This register controls the data direction of pin 3.
The enabled SCI7 forces the I/O state to be an output. Depending on the configuration of the enabled routed SPI1
this pin will be forced to be input or output. In those cases the data direction bits will not change. The DDRM bits
revert to controlling the I/O direction of a pin when the associated peripheral module is disabled.
1 Associated pin is configured as output.
0 Associated pin is configured as input.

2
DDRH

Port H data direction—
This register controls the data direction of pin 2.
The enabled SCI7 forces the I/O state to be an input. Depending on the configuration of the enabled routed SPI1
this pin will be forced to be input or output. In those cases the data direction bits will not change. The DDRM bits
revert to controlling the I/O direction of a pin when the associated peripheral module is disabled.
1 Associated pin is configured as output.
0 Associated pin is configured as input.
MC9S12XE-Family Reference Manual  Rev. 1.25
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Chapter 2 Port Integration Module (S12XEPIMV1)
2.3.76 Port AD0 Pull Up Enable Register 1 (PER1AD0)

2.3.77 Port AD1 Data Register 0 (PT0AD1)

 Address 0x0277 Access: User read/write(1)

1. Read: Anytime.
Write: Anytime.

7 6 5 4 3 2 1 0

R
PER1AD07 PER1AD06 PER1AD05 PER1AD04 PER1AD03 PER1AD02 PER1AD01 PER1AD00

W

Reset 0 0 0 0 0 0 0 0

Figure 2-74. Port AD0 Pull Up Enable Register 1 (PER1AD0)

Table 2-72. PER1AD0 Register Field Descriptions

Field Description

7-0
PER1AD0

Port AD0 pull device enable—Enable pull devices on input pins
These bits configure whether a pull device is activated, if the associated pin is used as an input. This bit has no effect
if the pin is used as an output. Out of reset no pull device is enabled.
1 Pull device enabled.
0 Pull device disabled.

 Address 0x0278 Access: User read/write(1)

1. Read: Anytime.
Write: Anytime.

7 6 5 4 3 2 1 0

R
PT0AD17 PT0AD16 PT0AD15 PT0AD14 PT0AD13 PT0AD12 PT0AD11 PT0AD10

W

Altern.
Function

AN15 AN14 AN13 AN12 AN11 AN10 AN9 AN8

Reset 0 0 0 0 0 0 0 0

Figure 2-75. Port AD1 Data Register 0 (PT0AD1)

Table 2-73. PT0AD1 Register Field Descriptions

Field Description

7-0
PT0AD1

Port AD1 general purpose input/output data—Data Register
This register is associated with ATD1 analog inputs AN[15:8] on PAD[31:24], respectively.
When not used with the alternative function, this pin can be used as general purpose I/O.
If the associated data direction bits of these pins are set to 1, a read returns the value of the port register, otherwise
the buffered pin input state is read.
MC9S12XE-Family Reference Manual  Rev. 1.25
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Chapter 14 Enhanced Capture Timer (ECT16B8CV3)
Module Base + 0x0019

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 14-29. Timer Input Capture/Output Compare Register 4 Low (TC4)

Module Base + 0x001A

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 14-30. Timer Input Capture/Output Compare Register 5 High (TC5)

Module Base + 0x001B

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 14-31. Timer Input Capture/Output Compare Register 5 Low (TC5)

Module Base + 0x001C

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 14-32. Timer Input Capture/Output Compare Register 6 High (TC6)

Module Base + 0x001D

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 14-33. Timer Input Capture/Output Compare Register 6 Low (TC6)

Module Base + 0x001E

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 14-34. Timer Input Capture/Output Compare Register 7 High (TC7)
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Chapter 17 Periodic Interrupt Timer (S12PIT24B8CV2)
Read: Anytime

Write: Anytime

17.3.0.9 PIT Count Register 0 to 7 (PITCNT0–7)

Module Base + 0x0024, 0x0025

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R
PLD15 PLD14 PLD13 PLD12 PLD11 PLD10 PLD9 PLD8 PLD7 PLD6 PLD5 PLD4 PLD3 PLD2 PLD1 PLD0

W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 17-18. PIT Load Register 7 (PITLD7)

Table 17-9. PITLD0–7 Field Descriptions

Field Description

15:0
PLD[15:0]

PIT Load Bits 15:0 — These bits set the 16-bit modulus down-counter load value. Writing a new value into the
PITLD register must be a 16-bit access, to ensure data consistency. It will not restart the timer. When the timer
has counted down to zero the PTF time-out flag will be set and the register value will be loaded. The PFLT bits
in the PITFLT register can be used to immediately update the count register with the new value if an immediate
load is desired.

Module Base + 0x000A, 0x000B

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R PCNT
15

PCNT
14

PCNT
13

PCNT
12

PCNT
11

PCNT
10

PCN
T9

PCN
T8

PCN
T7

PCN
T6

PCN
T5

PCN
T4

PCN
T3

PCN
T2

PCN
T1

PCN
T0W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 17-19. PIT Count Register 0 (PITCNT0)

Module Base + 0x000E, 0x000F

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R PCNT
15

PCNT
14

PCNT
13

PCNT
12

PCNT
11

PCNT
10

PCN
T9

PCN
T8

PCN
T7

PCN
T6

PCN
T5

PCN
T4

PCN
T3

PCN
T2

PCN
T1

PCN
T0W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 17-20. PIT Count Register 1 (PITCNT1)

Module Base + 0x0012, 0x0013

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R PCNT
15

PCNT
14

PCNT
13

PCNT
12

PCNT
11

PCNT
10

PCN
T9

PCN
T8

PCN
T7

PCN
T6

PCN
T5

PCN
T4

PCN
T3

PCN
T2

PCN
T1

PCN
T0W

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 17-21. PIT Count Register 2 (PITCNT2)
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Chapter 19 Pulse-Width Modulator (S12PWM8B8CV1)
0x000B
PWMSCNTB

1

R 0 0 0 0 0 0 0 0

W

0x000C
PWMCNT0

R Bit 7  6  5  4  3  2  1  Bit 0

W 0 0 0 0 0 0 0 0

0x000D
PWMCNT1

R Bit 7  6  5  4  3  2  1  Bit 0

W 0 0 0 0 0 0 0 0

0x000E
PWMCNT2

R Bit 7  6  5  4  3  2  1  Bit 0

W 0 0 0 0 0 0 0 0

0x000F
PWMCNT3

R Bit 7  6  5  4  3  2  1  Bit 0

W 0 0 0 0 0 0 0 0

0x0010
PWMCNT4

R Bit 7  6  5  4  3  2  1  Bit 0

W 0 0 0 0 0 0 0 0

0x0011
PWMCNT5

R Bit 7  6  5  4  3  2  1  Bit 0

W 0 0 0 0 0 0 0 0

0x0012
PWMCNT6

R Bit 7  6  5  4  3  2  1  Bit 0

W 0 0 0 0 0 0 0 0

0x0013
PWMCNT7

R Bit 7  6  5  4  3  2  1  Bit 0

W 0 0 0 0 0 0 0 0

0x0014
PWMPER0

R
Bit 7  6  5  4  3  2  1  Bit 0

W

0x0015
PWMPER1

R
Bit 7  6  5  4  3  2  1  Bit 0

W

0x0016
PWMPER2

R
Bit 7  6  5  4  3  2  1  Bit 0

W

0x0017
PWMPER3

R
Bit 7  6  5  4  3  2  1  Bit 0

W

0x0018
PWMPER4

R
Bit 7  6  5  4  3  2  1  Bit 0

W

0x0019
PWMPER5

R
Bit 7  6  5  4  3  2  1  Bit 0

W

Register
Name

Bit 7 6 5 4 3 2 1 Bit 0

= Unimplemented or Reserved

Figure 19-2. PWM Register Summary (Sheet 2 of 3)
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Chapter 21 Serial Peripheral Interface (S12SPIV5)
21.3.2.4 SPI Status Register (SPISR)

Read: Anytime

Write: Has no effect

1 1 0 1 1 0 896 27.90 kbit/s

1 1 0 1 1 1 1792 13.95 kbit/s

1 1 1 0 0 0 16 1.5625 Mbit/s

1 1 1 0 0 1 32 781.25 kbit/s

1 1 1 0 1 0 64 390.63 kbit/s

1 1 1 0 1 1 128 195.31 kbit/s

1 1 1 1 0 0 256 97.66 kbit/s

1 1 1 1 0 1 512 48.83 kbit/s

1 1 1 1 1 0 1024 24.41 kbit/s

1 1 1 1 1 1 2048 12.21 kbit/s

Module Base +0x0003

7 6 5 4 3 2 1 0

R SPIF 0 SPTEF MODF 0 0 0 0

W

Reset 0 0 1 0 0 0 0 0

= Unimplemented or Reserved

Figure 21-6. SPI Status Register (SPISR)

Table 21-8. SPISR Field Descriptions

Field Description

7
SPIF

SPIF Interrupt Flag — This bit is set after received data has been transferred into the SPI data register. For
information about clearing SPIF Flag, please refer to Table 21-9.
0 Transfer not yet complete.
1 New data copied to SPIDR.

5
SPTEF

SPI Transmit Empty Interrupt Flag — If set, this bit indicates that the transmit data register is empty. For
information about clearing this bit and placing data into the transmit data register, please refer to Table 21-10.
0 SPI data register not empty.
1 SPI data register empty.

4
MODF

Mode Fault Flag — This bit is set if the SS input becomes low while the SPI is configured as a master and mode
fault detection is enabled, MODFEN bit of SPICR2 register is set. Refer to MODFEN bit description in
Section 21.3.2.2, “SPI Control Register 2 (SPICR2)”. The flag is cleared automatically by a read of the SPI status
register (with MODF set) followed by a write to the SPI control register 1.
0 Mode fault has not occurred.
1 Mode fault has occurred.

Table 21-7. Example SPI Baud Rate Selection (25 MHz Bus Clock)  (Sheet 3 of 3)

SPPR2 SPPR1 SPPR0 SPR2 SPR1 SPR0
Baud Rate

Divisor
Baud Rate
MC9S12XE-Family Reference Manual  Rev. 1.25

770 Freescale Semiconductor



Chapter 23 Voltage Regulator (S12VREGL3V3V1)
23.3.1 Module Memory Map

A summary of the registers associated with the VREG_3V3 sub-block is shown in Figure 23-2. Detailed
descriptions of the registers and bits are given in the subsections that follow

23.3.2 Register Descriptions

This section describes all the VREG_3V3 registers and their individual bits.

23.3.2.1 High Temperature Control Register (VREGHTCL)

The VREGHTCL register allows to configure the VREG temperature sense features.

Figure 23-2. Register Summary

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

0x02F0 VREGHTCL
R 0 0

VSEL VAE HTEN
HTDS

HTIE HTIF
W

0x02F1 VREGCTRL
R 0 0 0 0 0 LVDS

LVIE LVIF
W

0x02F2
VREGAPIC

L
R

APICLK
0 0

APIFES APIEA APIFE APIE APIF
W

0x02F3
VREGAPIT

R
R

APITR5 APITR4 APITR3 APITR2 APITR1 APITR0
0 0

W

0x02F4
VREGAPIR

H
R

APIR15 APIR14 APIR13 APIR12 APIR11 APIR10 APIR9 APIR8
W

0x02F5
VREGAPIR

L
R

APIR7 APIR6 APIR5 APIR4 APIR3 APIR2 APIR1 APIR0
W

0x02F6
Reserved

06
R 0 0 0 0 0 0 0 0
W

0x02F7 VREGHTTR
R

HTOEN
0 0 0

HTTR3 HTTR2 HTTR1 HTTR0
W

0x02F0

7 6 5 4 3 2 1 0

R 0 0
VSEL VAE HTEN

HTDS
HTIE HTIFW

Reset 0 0 0 1 0 0 0 0

= Unimplemented or Reserved
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Chapter 24 128 KByte Flash Module (S12XFTM128K2V1)
24.4.2.3 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.128

Upon clearing CCIF to launch the Erase Verify P-Flash Section command, the Memory Controller will
verify the selected section of Flash memory is erased. The CCIF flag will set after the Erase Verify P-Flash
Section operation has completed.

Table 24-36. Erase Verify Block Command Error Handling

Register Error Bit Error Condition

FSTAT

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

Set if an invalid global address [22:16] is supplied(1)

1. As defined by the memory map for FTM256K2.

FPVIOL None

MGSTAT1 Set if any errors have been encountered during the read(2)

2. As found in the memory map for FTM256K2.

MGSTAT0 Set if any non-correctable errors have been encountered during the read2

FERSTAT EPVIOLIF None

Table 24-37. Erase Verify P-Flash Section Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters

000 0x03
Global address [22:16] of

a P-Flash block

001 Global address [15:0] of the first phrase to be verified

010 Number of phrases to be verified

Table 24-38. Erase Verify P-Flash Section Command Error Handling

Register Error Bit Error Condition

FSTAT

ACCERR

Set if CCOBIX[2:0] != 010 at command launch

Set if command not available in current mode (see Table 24-30)

Set if an invalid global address [22:0] is supplied(1)

Set if a misaligned phrase address is supplied (global address [2:0] != 000)

Set if the requested section crosses a 128 Kbyte boundary

FPVIOL None

MGSTAT1 Set if any errors have been encountered during the read(2)

MGSTAT0 Set if any non-correctable errors have been encountered during the read2

FERSTAT EPVIOLIF None
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Chapter 24 128 KByte Flash Module (S12XFTM128K2V1)
24.4.2.19 Disable EEPROM Emulation Command

The Disable EEPROM Emulation command causes the Memory Controller to suspend current EEE
activity.

Upon clearing CCIF to launch the Disable EEPROM Emulation command, the Memory Controller will
halt EEE operations at the next convenient point without clearing the EEE tag RAM or tag counter before
setting the CCIF flag.

24.4.2.20 EEPROM Emulation Query Command

The EEPROM Emulation Query command returns EEE partition and status variables.

Upon clearing CCIF to launch the EEPROM Emulation Query command, the CCIF flag will set after the
EEE partition and status variables are stored in the FCCOBIX register.If the Emulation Query command
is executed prior to partitioning (Partition D-Flash Command Section 24.4.2.14), the following reset
values are returned: DFPART = 0x_FFFF, ERPART = 0x_FFFF, ECOUNT = 0x_FFFF, Dead Sector
Count = 0x_00, Ready Sector Count = 0x_00.

Table 24-71. Disable EEPROM Emulation Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters

000 0x14 Not required

Table 24-72. Disable EEPROM Emulation Command Error Handling

Register Error Bit Error Condition

FSTAT

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

Set if Full Partition D-Flash or Partition D-Flash command not previously run

FPVIOL None

MGSTAT1 None

MGSTAT0 None

FERSTAT EPVIOLIF None

Table 24-73. EEPROM Emulation Query Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters

000 0x15 Not required

001 Return DFPART

010 Return ERPART

011 Return ECOUNT(1)

1. Indicates sector erase count
100 Return Dead Sector Count Return Ready Sector Count
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Chapter 25 256 KByte Flash Module (S12XFTM256K2V1)
0x7F_FF0F2 1
Flash Security byte
Refer to Section 25.3.2.2, “Flash Security Register (FSEC)”

1. Older versions may have swapped protection byte addresses
2. 0x7FF08 - 0x7F_FF0F form a Flash phrase and must be programmed in a single command write sequence. Each byte in

the 0x7F_FF08 - 0x7F_FF0B reserved field should be programmed to 0xFF.

Table 25-3. Flash Configuration Field(1)

Global Address
Size

(Bytes)
Description
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Chapter 25 256 KByte Flash Module (S12XFTM256K2V1)
25.4.2.18 Erase D-Flash Sector Command

The Erase D-Flash Sector operation will erase all addresses in a sector of the D-Flash user partition.

Upon clearing CCIF to launch the Erase D-Flash Sector command, the Memory Controller will erase the
selected Flash sector and verify that it is erased. The CCIF flag will set after the Erase D-Flash Sector
operation has completed.

Table 25-68. Program D-Flash Command Error Handling

Register Error Bit Error Condition

FSTAT

ACCERR

Set if CCOBIX[2:0] < 010 at command launch

Set if CCOBIX[2:0] > 101 at command launch

Set if a Load Data Field command sequence is currently active

Set if command not available in current mode (see Table 25-30)

Set if an invalid global address [22:0] is supplied

Set if a misaligned word address is supplied (global address [0] != 0)

Set if the global address [22:0] points to an area in the D-Flash EEE partition

Set if the requested group of words breaches the end of the D-Flash block or goes
into the D-Flash EEE partition

FPVIOL None

MGSTAT1 Set if any errors have been encountered during the verify operation

MGSTAT0
Set if any non-correctable errors have been encountered during the verify
operation

FERSTAT EPVIOLIF None

Table 25-69. Erase D-Flash Sector Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters

000 0x12
Global address [22:16] to identify

D-Flash block

001
Global address [15:0] anywhere within the sector to be erased.

See Section 25.1.2.2 for D-Flash sector size.
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Chapter 26 384 KByte Flash Module (S12XFTM384K2V1)
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.

26.4.2.14 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 a specific P-Flash or D-Flash block.

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

Valid margin level settings for the Set Field Margin Level command are defined in Table 26-61.

Table 26-59. Set User Margin Level Command Error Handling

Register Error Bit Error Condition

FSTAT

ACCERR

Set if CCOBIX[2:0] != 001 at command launch

Set if a Load Data Field command sequence is currently active

Set if command not available in current mode (see Table 26-30)

Set if an invalid global address [22:16] is supplied(1)

1. As defined by the memory map for FTM512K3.

Set if an invalid margin level setting is supplied

FPVIOL None

MGSTAT1 None

MGSTAT0 None

FERSTAT EPVIOLIF None

Table 26-60.  Set Field Margin Level Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters

000 0x0E
Global address [22:16] to identify the Flash

block

001 Margin level setting

Table 26-61. Valid Set Field Margin Level Settings

CCOB
(CCOBIX=001)

Level Description

0x0000 Return to Normal Level

0x0001 User Margin-1 Level(1)
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Chapter 28 768 KByte Flash Module (S12XFTM768K4V2)
28.3.2.2 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.

During the reset sequence, the FSEC register is loaded with the contents of the Flash security byte in the
Flash configuration field at global address 0x7F_FF0F located in P-Flash memory (see Table 28-3) as
indicated by reset condition F in Figure 28-6. If a double bit fault is detected while reading the P-Flash
phrase containing the Flash security byte during the reset sequence, all bits in the FSEC register will be
set to leave the Flash module in a secured state with backdoor key access disabled.

2. FDIV shown generates an FCLK frequency of 1.05 MHz

Offset Module Base + 0x0001

7 6 5 4 3 2 1 0

R KEYEN[1:0] RNV[5:2] SEC[1:0]

W

Reset F F F F F F F F

= Unimplemented or Reserved

Figure 28-6. Flash Security Register (FSEC)

Table 28-10. FSEC Field Descriptions

Field Description

7–6
KEYEN[1:0]

Backdoor Key Security Enable Bits — The KEYEN[1:0] bits define the enabling of backdoor key access to the
Flash module as shown in Table 28-11.

5–2
RNV[5:2}

Reserved Nonvolatile Bits — The RNV bits should remain in the erased state for future enhancements.

1–0
SEC[1:0]

Flash Security Bits — The SEC[1:0] bits define the security state of the MCU as shown in Table 28-12. If the
Flash module is unsecured using backdoor key access, the SEC bits are forced to 10.

Table 28-11. Flash KEYEN States

KEYEN[1:0] Status of Backdoor Key Access

00 DISABLED

01 DISABLED(1)

1. Preferred KEYEN state to disable backdoor key access.

10 ENABLED

11 DISABLED
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Appendix A Electrical Characteristics
The number of program/erase cycles for the EEPROM/D-Flash depends upon the partitioning of D-Flash
used for EEPROM Emulation. Defining RAM size allocated for EEE as EEE-RAM and D-Flash partition
allocated to EEE as EEE_NVM, the minimum number of program/erase cycles is specified depending
upon the ratio of EEE_NVM/EEE_RAM. The minimum ratio EEE_NVM/EEE_RAM =8.

Figure A-2. Program/Erase Dependency on D-Flash Partitioning

5. This represents the number of writes of updated data words to the EEE_RAM partition. Typical endurance performance for
the Emulated EEPROM array is based on typical endurance performance and the EEE algorithm implemented on this
product family. Spec. table quotes typical endurance evaluated at 25°C for this product family.

6. This is equivalent to using a single byte or aligned word in the EEE_RAM with 32K D-Flash allocated for EEEPROM

EEE_NVM/EEE_RAM ratio
10

# K Cycles

100

1,000

100,000

1,000,000

10 100 1000 100,000

20% Spec Cycles
10 Year Data Retention

10,000

10,000

Spec Cycles
5 Year Data Retention

(Log)

(Log)
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Appendix A Electrical Characteristics
Figure A-14. Example 1b: Normal Expanded Mode — Stretched Write Access

Table A-31. Example 1b: Normal Expanded Mode Timing at 50MHz bus (EWAIT enabled)

No. Characteristic Symbol

VDD5 = 5.0V VDD5 = 3.3V

Unit
C

2 stretch
cycles

3 stretch
cycles C

2 stretch
cycles

3 stretch
cycles

Min Max Min Max Min Max Min Max

- Frequency of internal bus fi - D.C. 50.0 D.C. 50.0 - D.C. 25.0 D.C. 25.0 MHz

- Internal cycle time tcyc - 20 ∞ 20 ∞ - 20 ∞ 20 ∞ ns

- Frequency of external bus fo - D.C. 16.7 D.C. 12.5 - D.C. 8.33 D.C. 6.25 MHz

CSx

ADDRx

RE

DATAx (Write) DATA1

WE

EWAIT

UDS, LDS

5

1

9
10 11

4

ADDR1 ADDR2

12
13
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Appendix E Detailed Register Address Map
0x0400–0x07FF Reserved
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0x0400–
0x07FF

Reserved
R 0 0 0 0 0 0 0 0
W
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