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Device Overview MC9S12XHY-Family
NOTE
MC9S12XHY-Family memory map is difference with MCU9S12HY64
Family device

1.6 Part ID Assignments
The part ID is located in two 8-bit registers PARTIDH and PARTIDL (addresses 0x001A and 0x001B).
The read-only value is a unique part ID for each revision of the chip. Table 1-4 shows the assigned part ID
number and Mask Set number.

The Version ID in Table 1-4. is a word located in a flash information row at address 0x40_00E8. The
version ID number indicates a specific version of internal NVM controller.

1.7 Signal Description
This section describes signals that connect off-chip. It includes a pinout diagram, a table of signal
properties, and detailed discussion of signals. It is built from the signal description sections of the
individual IP blocks on the device.

1.7.1 Device Pinout

Table 1-4. Assigned Part ID Numbers

Device Mask Set Number Part ID(1)

1. The coding is as follows:
Bit 15-12: Major family identifier
Bit 11-6: Minor family identifier
Bit 5-4: Major mask set revision number including FAB transfers
Bit 3-0: Minor — non full — mask set revision

Version ID

MC9S12XHY256 0M23Y $E010 $FFFF

MC9S12XHY128 0M23Y $E010 $FFFF
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Port Integration Module (S12XHYPIMV1)
2.1.2 Features

The Port Integration Module includes these distinctive registers:

• Data registers and data direction registers for Ports A, B, H, T, S, P, R, M,U, V and AD when used
as general purpose I/O

• Control registers to enable/disable pull devices and select pull-ups/pull-downs on Ports H, T, S, P,
R,M, U and V on per-pin basis

• Control registers to enable/disable pull-up devices on Port AD on per-pin basis

• Single control register to enable/disable pull-down on Ports A and B, on per-port basis and

• Single control register to enable/disable pull-up on BKGD pin

• Control registers to enable/disable open-drain (wired-or) mode on Ports H, R,M and S.Control
register to enable/disable slew rate control on Port U and Port V

• Interrupt flag register for pin interrupts on Ports R, Port S, Port T and AD

• Control register to configure IRQ/XIRQ pin operation

• Routing register to support module port relocation

• Free-running clock outputs

A standard port pin has the following minimum features:

• Input/output selection

• 5V output drive 5V digital and analog input

• Input with selectable pull-up or pull-down device

Optional features supported on dedicated pins:

• Open drain for wired-or connections

• Interrupt inputs with glitch filtering

• The output slew rate control

2.2 External Signal Description
This section lists and describes the signals that do connect off-chip.

Table 2-1 shows all the pins and their functions that are controlled by the Port Integration Module.

NOTE
If there is more than one function associated with a pin, the priority is
indicated by the position in the table from top (highest priority) to bottom
(lowest priority).

Table 2-1. Pin Functions and Priorities

Port  Pin Name
Pin Function
& Priority1 I/O Description

Pin Function
after Reset

- BKGD MODC 2 I MODC input during RESET BKGD

BKGD I/O BDM communication pin
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Port Integration Module (S12XHYPIMV1)
NOTE
Due to internal synchronization circuits, it can take up to 2 bus clock cycles
until the correct value is read on PTS or PTIS registers, when changing the
DDRS register.

2.3.25 PIM Reserved Registers

3
DDRS

Port S data direction—
This register controls the data direction of pin 3.This register configures pin as either input or output.
If CAN is enabled, it will force the pin as output.

1 Associated pin is configured as output.
0 Associated pin is configured as input.

2
DDRS

Port S data direction—
This register controls the data direction of pin 2.This register configures pin as either input or output.
If CAN is enabled, it will force the pin as input.

1 Associated pin is configured as output.
0 Associated pin is configured as input.

1
DDRS

Port S data direction—
This register controls the data direction of pin 1.This register configures pin as either input or output.
If SCI is enabled, it will force the pin as output
Else if PWM7 is routing to PS1 and use as PWM channel output, it will force pin as output. If use as PWM emergency
shut down, it will force pin as input.

1 Associated pin is configured as output.
0 Associated pin is configured as input.

0
DDRS

Port S data direction—
This register controls the data direction of pin 0.This register configures pin as either input or output.
If SCI is enabled, it will force the pin as input
Else if PWM6 is routing to PS0 and PWM6 is enabled, it will force pin as output.

1 Associated pin is configured as output.
0 Associated pin is configured as input.

 Address 0x024B Access: User read/write1

1 Read: Anytime.
Write: Anytime.

7 6 5 4 3 2 1 0

R 0 0 0 0 0 0 0 0

W

Reset 0 0 0 0 0 0 0 0

Figure 2-23. PIM Reserved Register)

Table 2-19. DDRS Register Field Descriptions (continued)

Field Description
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Port Integration Module (S12XHYPIMV1)
Table 2-81. Pulse Detection Criteria

Figure 2-96. Pulse Illustration

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

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

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

2.5 Initialization Information

2.5.1 Port Data and Data Direction Register writes

It is not recommended to write PORTx/PTx and DDRx in a word access. When changing the register pins
from inputs to outputs, the data may have extra transitions during the write access. Initialize the port data
register before enabling the outputs.

Pulse

Mode

STOP STOP1

1These values include the spread of the oscillator frequency over tempera-
ture, voltage and process.

Unit

Ignored tpulse ≤ 3 bus clocks tpulse ≤ tpign

Uncertain 3 < tpulse < 4 bus clocks tpign < tpulse < tpval

Valid tpulse ≥ 4 bus clocks tpulse ≥ tpval

tpulse
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Memory Mapping Control (S12XMMCV4)
3.1.3 S12X Memory Mapping

The S12X architecture implements a number of memory mapping schemes including

• a CPU 8MB global map, defined using a global page (GPAGE) register and dedicated 23-bit
address load/store instructions.

• a BDM 8MB global map, defined using a global page (BDMGPR) register and dedicated 23-bit
address load/store instructions.

• a (CPU or BDM) 64KB local map, defined using specific resource page (RPAGE, EPAGE and
PPAGE) registers and the default instruction set. The 64KB visible at any instant can be considered
as the local map accessed by the 16-bit (CPU or BDM) address.

The MMC module performs translation of the different memory mapping schemes to the specific global
(physical) memory implementation.

3.1.4 Modes of Operation

This subsection lists and briefly describes all operating modes supported by the MMC.

3.1.4.1 Power Saving Modes

• Run mode

MMC is functional during normal run mode.

• Wait mode

MMC is functional during wait mode.

• Stop mode

MMC is inactive during stop mode.

3.1.4.2 Functional Modes

• Single chip modes

In normal and special single chip mode the internal memory is used.

3.1.5 Block Diagram

Figure 3-1   shows a block diagram of the MMC.
MC9S12XHY-Family Reference Manual, Rev. 1.01
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Background Debug Module (S12XBDMV2)
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S12X Debug (S12XDBGV3) Module
6.3.2.6 Debug Count Register (DBGCNT)

Read: Anytime

Write: Never

6.3.2.7 Debug State Control Registers

There is a dedicated control register for each of the state sequencer states 1 to 3 that determines if
transitions from that state are allowed, depending upon comparator matches or tag hits, and defines the

Address: 0x0026

7 6 5 4 3 2 1 0

R 0 CNT

W

Reset
POR

0
0

—
0

—
0

—
0

—
0

—
0

—
0

—
0

= Unimplemented or Reserved

Figure 6-8. Debug Count Register (DBGCNT)

Table 6-16. DBGCNT Field Descriptions

Field Description

6–0
CNT[6:0]

Count Value — The CNT bits [6:0] indicate the number of valid data 64-bit data lines stored in the Trace Buffer.
Table 6-17 shows the correlation between the CNT bits and the number of valid data lines in the Trace Buffer.
When the CNT rolls over to zero, the TBF bit in DBGSR is set and incrementing of CNT will continue in end-
trigger or mid-trigger mode. The DBGCNT register is cleared when ARM in DBGC1 is written to a one. 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 6-17. CNT Decoding Table

TBF (DBGSR) CNT[6:0] Description

0 0000000 No data valid

0 0000001  32 bits of one line valid

0 0000010
0000100
0000110

..
1111100

1 line valid
2 lines valid
3 lines valid

..
62 lines valid

0 1111110 63 lines valid

1 0000000 64 lines valid; if using Begin trigger alignment,
ARM bit will be cleared and the tracing session ends.

1 0000010
..
..

1111110

64 lines valid,
oldest data has been overwritten by most recent data
MC9S12XHY-Family Reference Manual Rev. 1.01
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S12X Debug (S12XDBGV3) Module
6.4.4.1 Final State

On entering Final State a trigger may be issued to the trace buffer according to the trace position control
as defined by the TALIGN field (see Section 6.3.2.3”). If TSOURCE in the trace control register DBGTCR
is cleared then the trace buffer is disabled and the transition to Final State can only generate a breakpoint
request. In this case or upon completion of a tracing session when tracing is enabled, the ARM bit in the
DBGC1 register is cleared, returning the module to the disarmed state0. If tracing is enabled, a breakpoint
request can occur at the end of the tracing session. If neither tracing nor breakpoints are enabled then when
the final state is reached it returns automatically to state0 and the debug module is disarmed.

6.4.5 Trace Buffer Operation

The trace buffer is a 64 lines deep by 64-bits wide RAM array. The S12XDBG module stores trace
information in the RAM array in a circular buffer format. The RAM array can be accessed through a
register window (DBGTBH:DBGTBL) using 16-bit wide word accesses. After each complete 64-bit trace
buffer line is read, an internal pointer into the RAM is incremented so that the next read will receive fresh
information. Data is stored in the format shown in Table 6-40. After each store the counter register bits
DBGCNT[6:0] are incremented. Tracing of CPU12X activity is disabled when the BDM is active. Reading
the trace buffer whilst the DBG is armed returns invalid data and the trace buffer pointer is not
incremented.

6.4.5.1 Trace Trigger Alignment

Using the TALIGN bits (see Section 6.3.2.3”) it is possible to align the trigger with the end, the middle, or
the beginning of a tracing session.

If End or Mid tracing is selected, tracing begins when the ARM bit in DBGC1 is set and State1 is entered.
The transition to Final State if End is selected signals the end of the tracing session. The transition to Final
State if Mid is selected signals that another 32 lines will be traced before ending the tracing session.
Tracing with Begin-Trigger starts at the opcode of the trigger.

6.4.5.1.1 Storing with Begin-Trigger

Storing with Begin-Trigger, data is not stored in the Trace Buffer until the Final State is entered. Once the
trigger condition is met the S12XDBG module will remain armed until 64 lines are stored in the Trace
Buffer. If the trigger is at the address of the change-of-flow instruction the change of flow associated with
the trigger will be stored in the Trace Buffer. Using Begin-trigger together with tagging, if the tagged
instruction is about to be executed then the trace is started. Upon completion of the tracing session the
breakpoint is generated, thus the breakpoint does not occur at the tagged instruction boundary.

6.4.5.1.2 Storing with Mid-Trigger

Storing with Mid-Trigger, data is stored in the Trace Buffer as soon as the S12XDBG module is armed.
When the trigger condition is met, another 32 lines will be traced before ending the tracing session,
irrespective of the number of lines stored before the trigger occurred, then the S12XDBG module is
disarmed and no more data is stored. Using Mid-trigger with tagging, if the tagged instruction is about to
MC9S12XHY-Family Reference Manual, Rev. 1.01
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Freescale’s Scalable Controller Area Network (S12MSCANV3)
Read:

• For transmit buffers, anytime when TXEx flag is set (see Section 11.3.2.7, “MSCAN Transmitter
Flag Register (CANTFLG)”) and the corresponding transmit buffer is selected in CANTBSEL (see
Section 11.3.2.11, “MSCAN Transmit Buffer Selection Register (CANTBSEL)”).

• For receive buffers, only when RXF flag is set (see Section 11.3.2.5, “MSCAN Receiver Flag
Register (CANRFLG)”).

Write:

• For transmit buffers, anytime when TXEx flag is set (see Section 11.3.2.7, “MSCAN Transmitter
Flag Register (CANTFLG)”) and the corresponding transmit buffer is selected in CANTBSEL (see
Section 11.3.2.11, “MSCAN Transmit Buffer Selection Register (CANTBSEL)”).

• Unimplemented for receive buffers.

Reset: Undefined because of RAM-based implementation

11.3.3.1 Identifier Registers (IDR0–IDR3)

The identifier registers for an extended format identifier consist of a total of 32 bits: ID[28:0], SRR, IDE,
and RTR. The identifier registers for a standard format identifier consist of a total of 13 bits: ID[10:0],
RTR, and IDE.

= Unused, always read ‘x’

Figure 11-25. Receive/Transmit Message Buffer — Standard Identifier Mapping

Register
Name

Bit 7 6 5 4 3 2 1 Bit 0

IDR0
0x00X0

R
ID10 ID9 ID8 ID7 ID6 ID5 ID4 ID3

W

IDR1
0x00X1

R
ID2 ID1 ID0 RTR IDE (=0)

W

IDR2
0x00X2

R

W

IDR3
0x00X3

R

W

= Unused, always read ‘x’

Figure 11-24. Receive/Transmit Message Buffer — Extended Identifier Mapping (continued)

Register
Name

Bit 7 6 5 4 3 2 1 Bit0
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Freescale’s Scalable Controller Area Network (S12MSCANV3)
Module Base + 0x00X2

7 6 5 4 3 2 1 0

R
ID14 ID13 ID12 ID11 ID10 ID9 ID8 ID7

W

Reset: x x x x x x x x

Figure 11-28. Identifier Register 2 (IDR2) — Extended Identifier Mapping

Table 11-29. IDR2 Register Field Descriptions — Extended

Field Description

7-0
ID[14:7]

Extended Format Identifier — The identifiers consist of 29 bits (ID[28:0]) for the extended format. ID28 is the
most significant bit and is transmitted first on the CAN bus during the arbitration procedure. The priority of an
identifier is defined to be highest for the smallest binary number.

Module Base + 0x00X3

7 6 5 4 3 2 1 0

R
ID6 ID5 ID4 ID3 ID2 ID1 ID0 RTR

W

Reset: x x x x x x x x

Figure 11-29. Identifier Register 3 (IDR3) — Extended Identifier Mapping

Table 11-30. IDR3 Register Field Descriptions — Extended

Field Description

7-1
ID[6:0]

Extended Format Identifier — The identifiers consist of 29 bits (ID[28:0]) for the extended format. ID28 is the
most significant bit and is transmitted first on the CAN bus during the arbitration procedure. The priority of an
identifier is defined to be highest for the smallest binary number.

0
RTR

Remote Transmission Request — This flag reflects the status of the remote transmission request bit in the
CAN frame. In the case of a receive buffer, it indicates the status of the received frame and supports the
transmission of an answering frame in software. In the case of a transmit buffer, this flag defines the setting of
the RTR bit to be sent.
0 Data frame
1 Remote frame
MC9S12XHY-Family Reference Manual Rev. 1.01
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Freescale’s Scalable Controller Area Network (S12MSCANV3)
generates a receive interrupt12 (see Section 11.4.7.3, “Receive Interrupt”) to the CPU. The user’s receive
handler must read the received message from the RxFG and then reset the RXF flag to acknowledge the
interrupt and to release the foreground buffer. A new message, which can follow immediately after the IFS
field of the CAN frame, is received into the next available RxBG. If the MSCAN receives an invalid
message in its RxBG (wrong identifier, transmission errors, etc.) the actual contents of the buffer will be
over-written by the next message. The buffer will then not be shifted into the FIFO.

When the MSCAN module is transmitting, the MSCAN receives its own transmitted messages into the
background receive buffer, RxBG, but does not shift it into the receiver FIFO, generate a receive interrupt,
or acknowledge its own messages on the CAN bus. The exception to this rule is in loopback mode (see
Section 11.3.2.2, “MSCAN Control Register 1 (CANCTL1)”) where the MSCAN treats its own messages
exactly like all other incoming messages. The MSCAN receives its own transmitted messages in the event
that it loses arbitration. If arbitration is lost, the MSCAN must be prepared to become a receiver.

An overrun condition occurs when all receive message buffers in the FIFO are filled with correctly
received messages with accepted identifiers and another message is correctly received from the CAN bus
with an accepted identifier. The latter message is discarded and an error interrupt with overrun indication
is generated if enabled (see Section 11.4.7.5, “Error Interrupt”). The MSCAN remains able to transmit
messages while the receiver FIFO is being filled, but all incoming messages are discarded. As soon as a
receive buffer in the FIFO is available again, new valid messages will be accepted.

11.4.3 Identifier Acceptance Filter

The MSCAN identifier acceptance registers (see Section 11.3.2.12, “MSCAN Identifier Acceptance
Control Register (CANIDAC)”) define the acceptable patterns of the standard or extended identifier
(ID[10:0] or ID[28:0]). Any of these bits can be marked ‘don’t care’ in the MSCAN identifier mask
registers (see Section 11.3.2.18, “MSCAN Identifier Mask Registers (CANIDMR0–CANIDMR7)”).

A filter hit is indicated to the application software by a set receive buffer full flag (RXF = 1) and three bits
in the CANIDAC register (see Section 11.3.2.12, “MSCAN Identifier Acceptance Control Register
(CANIDAC)”). These identifier hit flags (IDHIT[2:0]) clearly identify the filter section that caused the
acceptance. They simplify the application software’s task to identify the cause of the receiver interrupt. If
more than one hit occurs (two or more filters match), the lower hit has priority.

A very flexible programmable generic identifier acceptance filter has been introduced to reduce the CPU
interrupt loading. The filter is programmable to operate in four different modes:

• Two identifier acceptance filters, each to be applied to:

— The full 29 bits of the extended identifier and to the following bits of the CAN 2.0B frame:

– Remote transmission request (RTR)

– Identifier extension (IDE)

– Substitute remote request (SRR)

— The 11 bits of the standard identifier plus the RTR and IDE bits of the CAN 2.0A/B messages.
This mode implements two filters for a full length CAN 2.0B compliant extended identifier.
Although this mode can be used for standard identifiers, it is recommended to use the four or
eight identifier acceptance filters.

12. The receive interrupt occurs only if not masked. A polling scheme can be applied on RXF also.
MC9S12XHY-Family Reference Manual, Rev. 1.01

380 Freescale Semiconductor



Inter-Integrated Circuit (IICV3) Block Description
12.4.1.11 General Call Address

To broadcast using a general call, a device must first generate the general call address($00), then after
receiving acknowledge, it must transmit data.

In communication, as a slave device, provided the GCEN is asserted, a device acknowledges the broadcast
and receives data until the GCEN is disabled or the master device releases the bus or generates a new
transfer. In the broadcast, slaves always act as receivers. In general call, IAAS is also used to indicate the
address match.

In order to distinguish whether the address match is the normal address match or the general call address
match, IBDR should be read after the address byte has been received. If the data is $00, the match is
general call address match. The meaning of the general call address is always specified in the first data byte
and must be dealt with by S/W, the IIC hardware does not decode and process the first data byte.

When one byte transfer is done, the received data can be read from IBDR. The user can control the
procedure by enabling or disabling GCEN.

12.4.2 Operation in Run Mode

This is the basic mode of operation.

12.4.3 Operation in Wait Mode

IIC operation in wait mode can be configured. Depending on the state of internal bits, the IIC can operate
normally when the CPU is in wait mode or the IIC clock generation can be turned off and the IIC module
enters a power conservation state during wait mode. In the later case, any transmission or reception in
progress stops at wait mode entry.

12.4.4 Operation in Stop Mode

The IIC is inactive in stop mode for reduced power consumption. The STOP instruction does not affect IIC
register states.

12.5 Resets
The reset state of each individual bit is listed in Section 12.3, “Memory Map and Register Definition,”
which details the registers and their bit-fields.

12.6 Interrupts
IICV3 uses only one interrupt vector.

Table 12-11. Interrupt Summary

Interrupt Offset Vector Priority Source Description
MC9S12XHY-Family Reference Manual, Rev. 1.01
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Liquid Crystal Display (LCD40F4BV2) Block Description
For other combinations of IRCCLK and divider not shown in Table 17-8, the following formula may be
used to calculate the LCD frame frequency for each multiplex mode:

The possible divider values are shown in Table 17-8.

17.4.1.3 LCD RAM

For a segment on the LCD to be displayed, data must be written to the LCD RAM which is shown in
Section 17.3, “Memory Map and Register Definition”. The 160 bits in the LCD RAM correspond to the
160 segments that are driven by the frontplane and backplane drivers. Writing a 1 to a given location will
result in the corresponding display segment being driven with a differential RMS voltage necessary to turn
the segment ON when the LCDEN bit is set and the corresponding FP[39:0]EN bit is set. Writing a 0 to a
given location will result in the corresponding display segment being driven with a differential RMS
voltage necessary to turn the segment OFF. The LCD RAM is a dual port RAM that interfaces with the
internal address and data buses of the MCU. It is possible to read from LCD RAM locations for scrolling
purposes. When LCDEN = 0, the LCD RAM can be used as on-chip RAM. Writing or reading of the
LCDEN bit does not change the contents of the LCD RAM. After a reset, the LCD RAM contents will be
indeterminate.

17.4.1.4 LCD Driver System Enable and Frontplane Enable Sequencing

If LCDEN = 0 (LCD40F4BV2 driver system disabled) and the frontplane enable bit, FP[39:0]EN, is set,
the frontplane driver waveform will not appear on the output until LCDEN is set. If LCDEN = 1
(LCD40F4BV2 driver system enabled), the frontplane driver waveform will appear on the output as soon
as the corresponding frontplane enable bit, FP[39:0]EN, in the registers FPENR0–FPENR4 is set.

17.4.1.5 LCD Bias and Modes of Operation

The LCD40F4BV2 driver has five modes of operation:

• 1/1 duty (1 backplane), 1/1 bias (2 voltage levels)

• 1/2 duty (2 backplanes), 1/2 bias (3 voltage levels)

• 1/2 duty (2 backplanes), 1/3 bias (4 voltage levels)

• 1/3 duty (3 backplanes), 1/3 bias (4 voltage levels)

• 1/4 duty (4 backplanes), 1/3 bias (4 voltage levels)

IRCCLK = 16.0
1
1

1
1

0
1

65536
131072

244
122

244
122

122
61

81
40

61
31

Table 17-8. LCD Clock and Frame Frequency

Source clock
Frequency in

MHz

LCD Clock Prescaler
Divider

LCD Clock
Frequency [Hz]

Frame Frequency [Hz]

LCLK2 LCLK1 LCLK0 1/1 Duty 1/2 Duty 1/3 Duty 1/4 Duty

LCD Frame Frequency (Hz)
IRCCLK (Hz)( )

Divider
-------------------------------------- Duty⋅=
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128 KByte Flash Module (S12XFTMR128K1V1)
19.2.1.2 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 19-1) as
indicated by reset condition F in Figure 19-3. 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.

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 19-3. Flash Security Register (FSEC)

Table 19-5. 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 19-6.

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 19-7. If the
Flash module is unsecured using backdoor key access, the SEC bits are forced to 10.

Table 19-6. Flash KEYEN States

KEYEN[1:0] Status of Backdoor Key Access

00 DISABLED

01 DISABLED1

1 Preferred KEYEN state to disable backdoor key access.

10 ENABLED

11 DISABLED

Table 19-7. Flash Security States

SEC[1:0] Status of Security

00 SECURED

01 SECURED1

10 UNSECURED

11 SECURED
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128 KByte Flash Module (S12XFTMR128K1V1)
19.3.3 Interrupts

The Flash module can generate an interrupt when a Flash command operation has completed or when a
Flash command operation has detected an ECC fault.

NOTE
Vector addresses and their relative interrupt priority are determined at the
MCU level.

19.3.3.1 Description of Flash Interrupt Operation

The Flash module uses the CCIF flag in combination with the CCIE interrupt enable bit to generate the
Flash command interrupt request. The Flash module uses the DFDIF and SFDIF flags in combination with
the DFDIE and SFDIE interrupt enable bits to generate the Flash error interrupt request. For a detailed
description of the register bits involved, refer to Section 19.2.1.5, “Flash Configuration Register
(FCNFG)”, Section 19.2.1.6, “Flash Error Configuration Register (FERCNFG)”, Section 19.2.1.7, “Flash
Status Register (FSTAT)”, and Section 19.2.1.8, “Flash Error Status Register (FERSTAT)”.

The logic used for generating the Flash module interrupts is shown in Figure 19-24.

Table 19-61. Erase D-Flash Sector Command Error Handling

Register Error Bit Error Condition

FSTAT

ACCERR

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

Set if command not available in current mode (see Table 19-25)

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

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

FPVIOL Set if the selected area of the D-Flash memory is protected

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

Table 19-62. Flash Interrupt Sources

Interrupt Source Interrupt Flag Local Enable
Global (CCR)

Mask

Flash Command Complete CCIF
(FSTAT register)

CCIE
(FCNFG register)

I Bit

ECC Double Bit Fault on Flash Read DFDIF
(FERSTAT register)

DFDIE
(FERCNFG register)

I Bit

ECC Single Bit Fault on Flash Read SFDIF
(FERSTAT register)

SFDIE
(FERCNFG register)

I Bit
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Motor Controller (MC10B8CV1)
20.3.2.3 Motor Controller Period Register

The period register defines PER, the number of motor controller timer counter clocks a PWM period lasts.
The motor controller timer counter is clocked with the frequency fTC. If dither mode is enabled (DITH = 1,
refer to Section 20.4.1.3.5, “Dither Bit (DITH)”), P0 is ignored and reads as a 0. In this case
PER = 2 * D[10:1].

For example, programming MCPER to 0x0022 (PER = 34 decimal) will result in 34 counts for each
complete PWM period. Setting MCPER to 0 will shut off all PWM channels as if MCAM[1:0] is set to 0
in all channel control registers after the next period timer counter overflow. In this case, the motor
controller releases all pins.

NOTE
Programming MCPER to 0x0001 and setting the DITH bit will be managed
as if MCPER is programmed to 0x0000. All PWM channels will be shut off
after the next period timer counter overflow.

Offset Module Base + 0x0002, 0x0003

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

R 0 0 0 0 0
P10 P9 P8 P7 P6 P5 P4 P3 P2 P1 P0

W

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

= Unimplemented or Reserved

Figure 20-5. Motor Controller Period Register (MCPER) with DITH = 0

Offset Module Base + 0x0002, 0x0003

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

R 0 0 0 0 0
P10 P9 P8 P7 P6 P5 P4 P3 P2 P1

0

W

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

= Unimplemented or Reserved

Figure 20-6. Motor Controller Period Register (MCPER) with DITH = 1
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Motor Controller (MC10B8CV1)
20.3.2.4 Motor Controller Channel Control Registers

Each PWM channel has one associated control register to control output delay, PWM alignment, and
output mode. The registers are named MCCC0... MCCC7. In the following, MCCC0 is described as a
reference for all eight registers.

Offset Module Base + 0x0010 . . . 0x0017

7 6 5 4 3 2 1 0

R
MCOM1 MCOM0 MCAM1 MCAM0

0 0
CD1 CD0

W

Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 20-7. Motor Controller Control Register Channel 0–7 (MCCC0–MCCC7)

Table 20-6. MCCC0–MCCC7 Field Descriptions

Field Description

7:6
MCOM[1:0]

Output Mode — MCOM1, MCOM0 control the PWM channel’s output mode. See Table 20-7.

5:4
MCAM[1:0]

PWM Channel Alignment Mode — MCAM1, MCAM0 control the PWM channel’s PWM alignment mode and
operation. See Table 20-8.

MCAM[1:0] and MCOM[1:0] are double buffered. The values used for the generation of the output waveform
will be copied to the working registers either at once (if all PWM channels are disabled or MCPER is set to 0)
or if a timer counter overflow occurs. Reads of the register return the most recent written value, which are not
necessarily the currently active values.

1:0
CD[1:0]

PWM Channel Delay — Each PWM channel can be individually delayed by a programmable number of PWM
timer counter clocks. The delay will be n/fTC. See Table 20-9.

Table 20-7. Output Mode

MCOM[1:0] Output Mode

00 Half H-bridge mode, PWM on MnCxM, MnCxP is released

01 Half H-bridge mode, PWM on MnCxP, MnCxM is released

10 Full H-bridge mode

11 Dual full H-bridge mode

Table 20-8. PWM Alignment Mode

MCAM[1:0] PWM Alignment Mode

00 Channel disabled

01 Left aligned

10 Right aligned

11 Center aligned
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Motor Controller (MC10B8CV1)
Right aligned (MCAM[1:0] = 10): The output will start inactive (high if RECIRC = 0 and low if
RECIRC = 1) and will turn active after the number of counts specified by the difference of the contents of
period register and the corresponding duty cycle register.

Center aligned (MCAM[1:0] = 11): Even periods will be output left aligned, odd periods will be output
right aligned. PWM operation starts with the even period after the channel has been enabled. PWM
operation in center aligned mode might start with the odd period if the channel has not been disabled before
changing the alignment mode to center aligned.

0 15

PWM Output

0

1 Period

100 Counts

Motor Controller
Timer Counter

Motor Controller
Timer Counter

Clock

0

1 Period

100 Counts

15 9999

DITH = 0, MCAM[1:0] = 01, MCDCx = 15, MCPER = 100, RECIRC = 0

0 85

PWM Output

0

1 Period

100 Counts

Motor Controller
Timer Counter

Motor Controller
Timer Counter

Clock

0

1 Period

100 Counts

85 9999

DITH = 0, MCAM[1:0] = 10, MCDCx = 15, MCPER = 100, RECIRC = 0

0 85

PWM Output

0

1 Period

100 Counts

Motor Controller
Timer Counter

Motor Controller
Timer Counter

Clock

0

1 Period

100 Counts

15 9999

DITH = 0, MCAM[1:0] = 11, MCDCx = 15, MCPER = 100, RECIRC = 0
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Electrical Characteristics
Figure A-1. ATD Accuracy Definitions

NOTE
Figure A-1 shows only definitions, for specification values refer to Table A-
14 and Table A-15.
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Electrical Characteristics
.

Figure A-7. VBuf transients (not to scale)

Figure A-8. buffer output characteristic
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