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Chapter 1 MC9S12C and MC9S12GC Device Overview (MC9S12C128)

1.74 VREGEN

The VREGEN input mentioned in the VREG section is device internal, connected internally to Vppg.

1.7.5  Vpp1: Vpp2s Vss1s Vss2

In the 80-pin QFP package versions, both internal Vb and Vgg of the 2.5V domain are bonded out on 2
sides of the device as two pin pairs (Vpp1, Vssi & Vppa, Vss2)- Vppr and Vppy, are connected together
internally. Vgg; and Vg, are connected together internally. The extra pin pair enables systems using the
80-pin package to employ better supply routing and further decoupling.

1.7.6 Clock Reset Generator And VREG Interface

The low voltage reset feature uses the low voltage reset signal from the VREG module as an input to the
CRG module. When the regulator output voltage supply to the internal chip logic falls below a specified
threshold the LVR signal from the VREG module causes the CRG module to generate a reset.

NOTE

If the voltage regulator is shut down by connecting Vppg to ground then the
LVRF flag in the CRG flags register (CRGFLG) is undefined.

1.7.7  Analog-to-Digital Converter

In the 48- and 52-pin package versions, the Vi pad is bonded internally to the Vg pin.

1.7.8 MODRR Register Port T And Port P Mapping

The MODRR register within the PIM allows for mapping of PWM channels to port T in the absence of
port P pins for the low pin count packages. For the 80QFP package option it is recommended not to use
MODRR since this is intended to support PWM channel availability in low pin count packages. Note that
when mapping PWM channels to port T in an 80QFP option, the associated PWM channels are then
mapped to both port P and port T. .

1.7.9 Port AD Dependency On PIM And ATD Registers

The port AD pins interface to the PIM module. However, the port pin digital state can be read from either
the PORTAD register in the ATD register map or from the PTAD register in the PIM register map.

In order to read a digital pin value from PORTAD the corresponding ATDDIEN bit must be set and the
corresponding DDRDA bit cleared. If the corresponding ATDDIEN bit is cleared then the pin is configured
as an analog input and the PORTAD bit reads back as "1".

In order to read a digital pin value from PTAD, the corresponding DDRAD bit must be cleared, to
configure the pin as an input.

Furthermore in order to use a port AD pin as an analog input, the corresponding DDRAD bit must be
cleared to configure the pin as an input
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Chapter 2 Port Integration Module (PIM9C32) Block Description

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

0x001A  DDRP DDRP7 DDRP6 DDRP5 DDRP4 DDRP3 DDRP2 DDRP1 DDRPO

0x001B  RDRP RDRP7 | RDRP6 RDRP5 | RDRP4 | RDRP3 | RDRP2 RDRP1 RDRPO

0x001C  PERP PERP7 | PERP6 | PERP5 | PERP4 | PERP3 | PERP2 | PERP1 | PERPO

0x001D  PPSP PPSP7 | PPSP6 | PPSP5 | PPSP4 | PPSP3 | PPSP2 | PPSP1 | PPSPO

0x001E PIEP PIEP7 PIEP6 PIEP5 PIEP4 PIEP3 PIEP2 PIEP1 PIEPO

0x001F  PIFP PIFP7 | PIFP6 | PIFP5 | PIFP4 | PIFP3 | PIFP2 | PIFP1 | PIFPO

0x0020- g 0 0 0 0 0 0 0 0
0x0027 | CS€rve
0x0028  PTJ PTJ7 PTJ6 0 0 0 0 0 0
00029 PTI PTIJ7 PTIJ6 0 0 0 0 0 0
0x002A  DDRJ DDRJ7 | DDRJ6 0 0 0 0 0 0
0x002B  RDRJ RDRJ7 | RDRJ6 0 0 0 0 0 0
0x002C  PERJ PERJ7 | PERJ6 0 0 0 0 0 0
0x002D  PPSJ PPSJ7 | PPSJ6 0 0 0 0 0 0
OX002E  PIEJ PIEJ7 PIEJ6 0 0 0 0 0 0
0 0 0 0 0 0

0x002F PIFJ PIFJ7 PIFJ6

0x0030 PTAD PTAD7 PTAD6 PTAD5 PTAD4 PTAD3 PTAD2 PTAD1 PTADO

0x0031 PTIAD PTIAD7 | PTIAD6 | PTIAD5 | PTIAD4 | PTIAD3 | PTIAD2 | PTIAD1 PTIADO

0x0032 DDRAD DDRAD7 | DDRAD6 | DDRADS | DDRAD4 | DDRAD3 | DDRAD2 | DDRAD1 | DDRADO

0x0033 RDRAD RDRAD7 | RDRAD6 | RDRAD5 | RDRAD4 | RDRAD3 | RDRAD2 | RDRAD1 | RDRADO

0x0034 PERAD PERAD7 | PERAD6 | PERADS | PERAD4 | PERAD3 | PERAD2 | PERAD1 | PERADO

0x0035 PPSAD PPSAD7 | PPSAD6 | PPSAD5 | PPSAD4 | PPSAD3 | PPSAD2 | PPSAD1 | PPSADO

S 7SI ST SIS ST EITSESITESEITESEITSITESEITESEITESITESEITIESEISITESEISIESITEITESD

0x0036— R d 0 0 0 0 0 0 0 0
Ox003F Heserve
|:| = Unimplemented or Reserved
Figure 2-2. Quick Reference to PIM Registers (Sheet 3 of 3)
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Chapter 3 Module Mapping Control (MMCV4) Block Description

Table 3-1. MMC Memory Map (continued)

Address

Offset Register Access

0x0017 Reserved —

0x001C Memory Size Register 0 (MEMSIZO0)

0x001D Memory Size Register 1 (MEMSIZ1) R

0x0030 Program Page Index Register (PPAGE) R/W

0x0031 Reserved —
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Chapter 4 Multiplexed External Bus Interface (MEBIV3)
This register is not in the on-chip memory map in expanded and special peripheral modes. Therefore, these
accesses will be echoed externally.

NOTE

These bits have no effect when the associated pin(s) are outputs. (The pull
resistors are inactive.)

Table 4-9. PUCR Field Descriptions

Field Description

7 Pull resistors Port K Enable
PUPKE |0 Port K pull resistors are disabled.
1 Enable pull resistors for port K input pins.

4 Pull resistors Port E Enable
PUPEE 0 Port E pull resistors on bits 7, 4:0 are disabled.
1 Enable pull resistors for port E input pins bits 7, 4:0.
Note: Pins 5 and 6 of port E have pull resistors which are only enabled during reset. This bit has no effect on
these pins.

1 Pull resistors Port B Enable
PUPBE 0 Port B pull resistors are disabled.
1 Enable pull resistors for all port B input pins.

0 Pull resistors Port A Enable
PUPAE 0 Port A pull resistors are disabled.
1 Enable pull resistors for all port A input pins.

4.3.2.11 Reduced Drive Register (RDRIV)

Module Base + 0x000D
Starting address location affected by INITRG register setting.

7 6 5 4 3 2 1 0
R 0 0 0 0
RDRK RDPE RDPB RDPA
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 4-15. Reduced Drive Register (RDRIV)
Read: Anytime (provided this register is in the map)

Write: Anytime (provided this register is in the map)

This register is used to select reduced drive for the pins associated with the core ports. This gives reduced
power consumption and reduced RFI with a slight increase in transition time (depending on loading). This
feature would be used on ports which have a light loading. The reduced drive function is independent of
which function is being used on a particular port.

This register is not in the on-chip memory map in expanded and special peripheral modes. Therefore, these
accesses will be echoed externally.
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Chapter 7 Debug Module (DBGV1) Block Description

7.3.2.2

Debug Status and Control Register (DBGSC)

Module Base + 0x0021
Starting address location affected by INITRG register setting.

7 6 5 4 3 2 1 0
R AF BF CF 0
TRG
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved
Figure 7-5. Debug Status and Control Register (DBGSC)
Table 7-5. DBGSC Field Descriptions
Field Description
7 Trigger A Match Flag — The AF bit indicates if trigger A match condition was met since arming. This bit is
AF cleared when ARM in DBGC1 is written to a 1 or on any write to this register.
0 Trigger A did not match
1 Trigger A match
6 Trigger B Match Flag — The BF bit indicates if trigger B match condition was met since arming.This bit is
BF cleared when ARM in DBGC1 is written to a 1 or on any write to this register.
0 Trigger B did not match
1 Trigger B match
5 Comparator C Match Flag — The CF bit indicates if comparator C match condition was met since arming.This
CF bit is cleared when ARM in DBGCH1 is written to a 1 or on any write to this register.
0 Comparator C did not match
1 Comparator C match
3.0 Trigger Mode Bits — The TRG bits select the trigger mode of the DBG module as shown Table 7-6. See
TRG Section 7.4.2.5, “Trigger Modes,” for more detail.

Table 7-6. Trigger Mode Encoding

TRG Value Meaning
0000 A only
0001 AorB
0010 Athen B
0011 Event only B
0100 A then event only B
0101 A and B (full mode)
0110 A and Not B (full mode)
0111 Inside range
1000 Outside range
1001 Reserved

2 (Defaults to A only)
1111
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Chapter 8 Analog-to-Digital Converter (ATD10B8C) Block Description

8.4.2.2 General-Purpose Digital Port Operation

The channel pins can be multiplexed between analog and digital data. As analog inputs, they are
multiplexed and sampled to supply signals to the A/D converter. Alternatively they can be configured as
digital I/O signals with the port I/O data being held in PORTAD.

The analog/digital multiplex operation is performed in the pads. The pad is always connected to the analog
inputs of the ATD10B8C. The pad signal is buffered to the digital port registers. This buffer can be turned
on or off with the ATDDIEN register. This is important so that the buffer does not draw excess current
when analog potentials are presented at its input.

8.4.2.3 Low-Power Modes

The ATD10B8C can be configured for lower MCU power consumption in three different ways:

1. Stop Mode: This halts A/D conversion. Exit from Stop mode will resume A/D conversion, But due
to the recovery time the result of this conversion should be ignored.

2. Wait Mode with AWAI = 1: This halts A/D conversion. Exit from Wait mode will resume A/D
conversion, but due to the recovery time the result of this conversion should be ignored.

3. Writing ADPU = 0 (Note that all ATD registers remain accessible.): This aborts any A/D
conversion in progress.

NOTE

The reset value for the ADPU bit is zero. Therefore, when this module is
reset, it is reset into the power down state.

8.5 Initialization/Application Information

8.5.1 Setting up and starting an A/D conversion

The following describes a typical setup procedure for starting A/D conversions. It is highly recommended
to follow this procedure to avoid common mistakes.

Each step of the procedure will have a general remark and a typical example

8.5.1.1 Step 1

Power up the ATD and concurrently define other settings in ATDCTL2
Example: Write to ATDCTL2: ADPU=1 -> powers up the ATD, ASCIE=1 enable interrupt on finish of a
conversion sequence.

8.5.1.2 Step 2
Wait for the ATD Recovery Time tgec before you proceed with Step 3.

Example: Use the CPU in a branch loop to wait for a defined number of bus clocks.
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Module Base + 0x0001

Reset:

Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV2)

7 6 5 4 2 1 0
SLPAK INITAK
CANE CLKSRC LOOPB LISTEN WUPM
0 0 0 1 0 0 1
= Unimplemented

Figure 10-5. MSCAN Control Register 1 (CANCTL1)

Read: Anytime
Write: Anytime when INITRQ = 1 and INITAK = 1, except CANE which is write once in normal and
anytime in special system operation modes when the MSCAN is in initialization mode (INITRQ = 1 and

INITAK =1).
Table 10-2. CANCTL1 Register Field Descriptions
Field Description
7 MSCAN Enable
CANE 0 MSCAN module is disabled
1 MSCAN module is enabled
6 MSCAN Clock Source — This bit defines the clock source for the MSCAN module (only for systems with a clock
CLKSRC | generation module; Section 10.4.3.2, “Clock System,” and Section Figure 10-42., “MSCAN Clocking Scheme,”).
0 MSCAN clock source is the oscillator clock
1 MSCAN clock source is the bus clock
5 Loopback Self Test Mode — When this bit is set, the MSCAN performs an internal loopback which can be used
LOOPB | for self test operation. The bit stream output of the transmitter is fed back to the receiver internally. The RXCAN
input pin is ignored and the TXCAN output goes to the recessive state (logic 1). The MSCAN behaves as it does
normally when transmitting and treats its own transmitted message as a message received from a remote node.
In this state, the MSCAN ignores the bit sent during the ACK slot in the CAN frame acknowledge field to ensure
proper reception of its own message. Both transmit and receive interrupts are generated.
0 Loopback self test disabled
1 Loopback self test enabled
4 Listen Only Mode — This bit configures the MSCAN as a CAN bus monitor. When LISTEN is set, all valid CAN
LISTEN | messages with matching ID are received, but no acknowledgement or error frames are sent out (see
Section 10.4.4.4, “Listen-Only Mode”). In addition, the error counters are frozen. Listen only mode supports
applications which require “hot plugging” or throughput analysis. The MSCAN is unable to transmit any
messages when listen only mode is active.
0 Normal operation
1 Listen only mode activated
2 Wake-Up Mode — If WUPE in CANCTLO is enabled, this bit defines whether the integrated low-pass filter is
WUPM applied to protect the MSCAN from spurious wake-up (see Section 10.4.5.4, “MSCAN Sleep Mode”).

0 MSCAN wakes up on any dominant level on the CAN bus
1 MSCAN wakes up only in case of a dominant pulse on the CAN bus that has a length of Ty,
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Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV2)
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Chapter 12 Pulse-Width Modulator (PWM8B6CV1) Block Description

NOTE

Reads of this register return the most recent value written. Reads do not
necessarily return the value of the currently active duty due to the double
buffering scheme.

Reference Section 12.4.2.3, “PWM Period and Duty,” for more information.

NOTE

Depending on the polarity bit, the duty registers will contain the count of
either the high time or the low time. If the polarity bit is 1, the output starts
high and then goes low when the duty count is reached, so the duty registers
contain a count of the high time. If the polarity bit is 0, the output starts low
and then goes high when the duty count is reached, so the duty registers
contain a count of the low time.

To calculate the output duty cycle (high time as a % of period) for a particular channel:
* Polarity = 0 (PPOLx = 0)
Duty cycle = [[PWMPERx PWMDTYx)/PWMPERX] * 100%

* Polarity =1 (PPOLx =1)
Duty cycle = [PWMDTYx / PWMPERX] * 100%

» For boundary case programming values, please refer to Section 12.4.2.8, “PWM Boundary Cases.”

Module Base + 0x0018

7 6 5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 1 Bit 0
w
Reset 1 1 1 1 1 1 1 1
Figure 12-27. PWM Channel Duty Registers (PWMDTYO0)
Module Base + 0x0019
7 6 5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 1 Bit 0
w
Reset 1 1 1 1 1 1 1 1
Figure 12-28. PWM Channel Duty Registers (PWMDTY1)
Module Base + 0x001A
7 6 5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 1 Bit 0
w
Reset 1 1 1 1 1 1 1 1
Figure 12-29. PWM Channel Duty Registers (PWMDTY2)
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Chapter 12 Pulse-Width Modulator (PWM8B6CV1) Block Description
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Chapter 13 Serial Communications Interface (S12SCIV2) Block Description
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Chapter 14 Serial Peripheral Interface (SPIV3) Block Description

14.3.2.4 SPI Status Register (SPISR)

Module Base 0x0003

7 6 5 4 3 2 1
R SPIF 0 SPTEF MODF 0 0 0 0
W
Reset 0 0 1 0 0 0 0 0
= Unimplemented or Reserved

Figure 14-6. SPI Status Register (SPISR)

Read: anytime

Write: has no effect

Table 14-8. SPISR Field Descriptions

Field Description
7 SPIF Interrupt Flag — This bit is set after a received data byte has been transferred into the SPI Data Register.
SPIF This bit is cleared by reading the SPISR register (with SPIF set) followed by a read access to the SPI Data
Register.
0 Transfer not yet complete
1 New data copied to SPIDR
5 SPI Transmit Empty Interrupt Flag — If set, this bit indicates that the transmit data register is empty. To clear
SPTEF this bit and place data into the transmit data register, SPISR has to be read with SPTEF = 1, followed by a write
to SPIDR. Any write to the SPI Data Register without reading SPTEF = 1, is effectively ignored.
0 SPI Data register not empty
1 SPI Data register empty
4 Mode Fault Flag — This bit is set if the SS input becomes low while the SPI is configured as a master and mode
MODF fault detection is enabled, MODFEN bit of SPICR2 register is set. Refer to MODFEN bit description in
Section 14.3.2.2, “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.

14.3.2.5 SPI Data Register (SPIDR)

Module Base 0x0005

7 6 5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 2 Bit 0
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 14-7. SPI Data Register (SPIDR)

Read: anytime; normally read only after SPIF is set
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Chapter 15 Timer Module (TIM16B8CV1) Block Description

15.3.2.17 Pulse Accumulators Count Registers (PACNT)

Module Base + 0x0022

15

14

13

12

11

10

9

0

PACNT15 PACNT14 PACNT13 PACNT12 PACNT11 PACNT10 PACNT9 PACNT8
w
Reset 0 0 0 0 0 0 0 0
Figure 15-26. Pulse Accumulator Count Register High (PACNTH)
Module Base + 0x0023
7 6 5 4 3 2 1 0
R
PACNT7 PACNT6 PACNTS5 PACNT4 PACNTS3 PACNT2 PACNTA1 PACNTO
w
Reset 0 0 0 0 0 0 0 0

Figure 15-27. Pulse Accumulator Count Register Low (PACNTL)
Read: Anytime
Write: Anytime
These registers contain the number of active input edges on its input pin since the last reset.
When PACNT overflows from OxFFFF to 0x0000, the Interrupt flag PAOVF in PAFLG (0x0021) is set.

Full count register access should take place in one clock cycle. A separate read/write for high byte and low
byte will give a different result than accessing them as a word.

NOTE

Reading the pulse accumulator counter registers immediately after an active
edge on the pulse accumulator input pin may miss the last count because the
input has to be synchronized with the bus clock first.

15.4 Functional Description

This section provides a complete functional description of the timer TIM16B8CV1 block. Please refer to
the detailed timer block diagram in Figure 15-28 as necessary.

Freescale Semiconductor MC9S12C-Family / MC9S12GC-Family 457

Rev 01.24



Chapter 16 Dual Output Voltage Regulator (VREG3V3V2) Block Description

16.3.2 Register Descriptions

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

16.3.2.1 VREG3V3V2 — Control Register (VREGCTRL)
The VREGCTRL register allows to separately enable features of VREG3V3V2.

Module Base + 0x0000

2 1 0
R 0 0 0 0 0 LVDS
LVIE LVIF
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved
Figure 16-2. VREG3V3 — Control Register (VREGCTRL)
Table 16-3. MCCTL1 Field Descriptions
Field Description
2 Low-Voltage Detect Status Bit — This read-only status bit reflects the input voltage. Writes have no effect.

LVDS 0 Input voltage Vppp is above level V|y,p or RPM or shutdown mode.
1 Input voltage Vppa is below level V|4 and FPM.

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

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

NOTE

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

16.4 Functional Description

Block VREG3V3V2 is a voltage regulator as depicted in Figure 16-1. The regulator functional elements
are the regulator core (REG), a low-voltage detect module (LVD), a power-on reset module (POR) and a
low-voltage reset module (LVR). There is also the regulator control block (CTRL) which represents the
interface to the digital core logic but also manages the operating modes of VREG3V3V2.
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Chapter 17 16 Kbyte Flash Module (S12FTS16KV1)

17.4.4 Flash Reset Sequence

On each reset, the Flash module executes a reset sequence to hold CPU activity while loading the following
registers from the Flash array memory according to Table 17-1:

* FPROT — Flash Protection Register (see Section 17.3.2.5)

* FSEC — Flash Security Register (see Section 17.3.2.2)

17.4.4.1 Reset While Flash Command Active

If a reset occurs while any Flash command is in progress, that command will be immediately aborted. The
state of the word being programmed or the sector/array being erased is not guaranteed.

17.4.5 Interrupts

The Flash module can generate an interrupt when all Flash commands have completed execution or the
Flash address, data, and command buffers are empty.

Table 17-16. Flash Interrupt Sources

Interrupt Source Interrupt Flag Local Enable Global (CCR) Mask
Flash Address, Data, and Command CBEIF CBEIE | Bit
Buffers are empty (FSTAT register)
All Flash commands have completed CCIF CCIE | Bit
execution (FSTAT register)
NOTE
Vector addresses and their relative interrupt priority are determined at the
MCU level.

17.4.5.1 Description of Interrupt Operation
Figure 17-26 shows the logic used for generating interrupts.

The Flash module uses the CBEIF and CCIF flags in combination with the enable bits CBIE and CCIE to
discriminate for the generation of interrupts.

CBEIF —}
CBEIE —

D FLASH INTERRUPT REQUEST

x|~
CCIE —

Figure 17-26. Flash Interrupt Implementation

For a detailed description of these register bits, refer to Section 17.3.2.4, “Flash Configuration Register
(FCNFG)” and Section 17.3.2.6, “Flash Status Register (FSTAT)”.

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



Chapter 18 32 Kbyte Flash Module (S12FTS32KV1)

18.4.1.4 lllegal Flash Operations

18.4.1.4.1 Access Error

The ACCERR flag in the FSTAT register will be set during the command write sequence if any of the
following illegal Flash operations are performed causing the command write sequence to immediately
abort:

1. Writing to the Flash address space before initializing the FCLKDIV register
2. Writing a misaligned word or a byte to the valid Flash address space

3. Writing to the Flash address space while CBEIF is not set
4

. Writing a second word to the Flash address space before executing a program or erase command
on the previously written word

Writing to any Flash register other than FCMD after writing a word to the Flash address space

o w

. Writing a second command to the FCMD register before executing the previously written
command

7. Writing an invalid command to the FCMD register
8. Writing to any Flash register other than FSTAT (to clear CBEIF) after writing to the FCMD register

9. The part enters stop mode and a program or erase command is in progress. The command is aborted
and any pending command is killed

10. When security is enabled, a command other than mass erase originating from a non-secure memory
or from the background debug mode is written to the FCMD register

11. A 0 is written to the CBEIF bit in the FSTAT register to abort a command write sequence.
The ACCERR flag will not be set if any Flash register is read during the command write sequence. If the
Flash array is read during execution of an algorithm (CCIF=0), the Flash module will return invalid data

and the ACCERR flag will not be set. If an ACCERR flag is set in the FSTAT register, the Flash command
controller is locked. It is not possible to launch another command until the ACCERR flag is cleared.

18.4.1.4.2 Protection Violation

The PVIOL flag in the FSTAT register will be set during the command write sequence after the word write
to the Flash address space if any of the following illegal Flash operations are performed, causing the
command write sequence to immediately abort:

1. Writing a Flash address to program in a protected area of the Flash array (see Section 18.3.2.5).
2. Writing a Flash address to erase in a protected area of the Flash array.
3. Writing the mass erase command to the FCMD register while any protection is enabled.

If the PVIOL flag is set, the Flash command controller is locked. It is not possible to launch another
command until the PVIOL flag is cleared.
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Chapter 19 64 Kbyte Flash Module (S12FTS64KV4)

19.4.1.4 lllegal Flash Operations

19.4.1.41 Access Error

The ACCERR flag in the FSTAT register will be set during the command write sequence if any of the
following illegal Flash operations are performed causing the command write sequence to immediately
abort:

1. Writing to the Flash address space before initializing the FCLKDIV register
2. Writing a misaligned word or a byte to the valid Flash address space

3. Writing to the Flash address space while CBEIF is not set
4

. Writing a second word to the Flash address space before executing a program or erase command
on the previously written word

Writing to any Flash register other than FCMD after writing a word to the Flash address space

o w

. Writing a second command to the FCMD register before executing the previously written
command

7. Writing an invalid command to the FCMD register
8. Writing to any Flash register other than FSTAT (to clear CBEIF) after writing to the FCMD register

9. The part enters stop mode and a program or erase command is in progress. The command is aborted
and any pending command is killed

10. When security is enabled, a command other than mass erase originating from a non-secure memory
or from the background debug mode is written to the FCMD register

11. A 0 is written to the CBEIF bit in the FSTAT register to abort a command write sequence.
The ACCERR flag will not be set if any Flash register is read during the command write sequence. If the
Flash array is read during execution of an algorithm (CCIF=0), the Flash module will return invalid data

and the ACCERR flag will not be set. If an ACCERR flag is set in the FSTAT register, the Flash command
controller is locked. It is not possible to launch another command until the ACCERR flag is cleared.

19.4.1.4.2 Protection Violation

The PVIOL flag in the FSTAT register will be set during the command write sequence after the word write
to the Flash address space if any of the following illegal Flash operations are performed, causing the
command write sequence to immediately abort:

1. Writing a Flash address to program in a protected area of the Flash array (see Section 19.3.2.5).
2. Writing a Flash address to erase in a protected area of the Flash array.
3. Writing the mass erase command to the FCMD register while any protection is enabled.

If the PVIOL flag is set, the Flash command controller is locked. It is not possible to launch another
command until the PVIOL flag is cleared.
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Chapter 20 96 Kbyte Flash Module (S12FTS96KV1)

Read: FCLKDIV register

C|O_Ck Register no NOTE: FCLKDIV needs to
\(I:Vr:g::ekn be set once after each reset.

yes Write: FCLKDIV register |

Read: FSTAT register |<——-

Address, Data,
Command
Buffer Empty Check

Access Error and
Protection Violation
Check

Write: FSTAT register
Clear ACCERR/PVIOL 0x30

Write: Flash Sector Address

1. and Dummy Data )
[

Write: FCMD register

Sector Erase Command 0x40
I

Write: FSTAT register

Clear CBEIF 0x80
[

Read: FSTAT register -—

Bit Polling for

Command Completion no

Check
yes
Figure 20-26. Example Sector Erase Command Flow
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Chapter 21 128 Kbyte Flash Module (S12FTS128K1V1)

Table 21-12. Flash Protection Scenario Transitions

From To Protection Scenario(!
Protection
Scenario 0 1 2 3 4 5 6 7
6 X
7 X X X X X X X X

1. Allowed transitions marked with X.

21.3.2.6 Flash Status Register (FSTAT)

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

Module Base + 0x0005

7 6 5 4 3 2 1 0
R CCIF BLANK DONE
CBEIF PVIOL ACCERR FAIL
w
Reset 1 1 0 0 0 0 1
= Unimplemented or Reserved

Figure 21-10. Flash Status Register (FSTAT)

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

Table 21-13. FSTAT Field Descriptions

Field Description
7 Command Buffer Empty Interrupt Flag — The CBEIF flag indicates that the address, data and command
CBEIF buffers are empty so that a new command write sequence can be started. The CBEIF flag is cleared by writing

a 1 to CBEIF. Writing a 0 to the CBEIF flag has no effect on CBEIF. Writing a 0 to CBEIF after writing an aligned
word to the Flash address space but before CBEIF is cleared will abort a command write sequence and cause
the ACCERR flag in the FSTAT register to be set. Writing a 0 to CBEIF outside of a command write sequence
will not set the ACCERR flag. The CBEIF flag is used together with the CBEIE bit in the FCNFG register to
generate an interrupt request (see Figure 21-26).

0 Buffers are full

1 Buffers are ready to accept a new command

6 Command Complete Interrupt Flag — The CCIF flag indicates that there are no more commands pending. The
CCIF CCIF flag is cleared when CBEIF is clear and sets automatically upon completion of all active and pending
commands. The CCIF flag does not set when an active commands completes and a pending command is
fetched from the command buffer. Writing to the CCIF flag has no effect. The CCIF flag is used together with the
CCIE bit in the FCNFG register to generate an interrupt request (see Figure 21-26).

0 Command in progress
1 All commands are completed
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Chapter 21 128 Kbyte Flash Module (S12FTS128K1V1)

START

no
ALL COMMANDS IMPOSSIBLE

yes

PRDIV8=0 (reset)

oscillator_clock
>12.8MHz?

PRDIV8=1 .
PRDCLK=oscillator_clock/g | | PRDCLK=oscillator_clock

PRDCLK[MHz]*(5+ Tbus[us]) >

an integer?

Y

FDIV[5:0]=INT(PRDCLK[MHz]*(5+ Tbus[us]))

FDIV[5:0]=PRDCLK[MHz]*(5+Tbus[us])-1

<

TRY TO DECREASE Tbus | | FCLK=(PRDCLK)/(1+FDIV[5:0])

A

yes
1/FCLK[MHZ] + Tbus[us] > 5
[ AND [us]

FCLK >9.15MHZ

END

yes

ALL COMMANDS IMPOSSIBLE

Figure 21-21. PRDIV8 and FDIV Bits Determination Procedure
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