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Chapter 1 Device Overview MC9S12ZVM-Family

1.13.8 Power Domain Overview (ZVMC256)

Figure 1-19. Power Domain Overview (ZVMC256)
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The system supply voltage VRBATP is a reverse battery protected input voltage. It must be protected
against reverse battery connections and must not be connected directly to the battery voltage (VBAT).

The device supply voltage VSUP provides the input voltage for the internal regulator, VREG_AUTO,
which generates the voltages VDDX, VDD and VDDF. The VDDX domain supplies the device 1/0 pins,
VDDA supplies the ADC and internal bias current generators. The VDDA and VDDX pins must be
connected at board level, they are not connected directly internally. ESD protection diodes exist between
VDDX and VDDA, therefore forcing a common operating range. The VDD domain supplies the internal
device logic. The VDDF domain supplies sections of the internal Flash NVM circuitry.
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Chapter 5 Background Debug Controller (S12ZBDCV2)

53.2 Register Descriptions

The BDC registers are shown in Figure 5-2. Registers are accessed only by host-driven communications
to the BDC hardware using READ_BDCCSR and WRITE_BDCCSR commands. They are not accessible
in the device memory map.

Global Register

Address Name Bit 7 6 5 4 3 2 1 Bit 0
Not BDCCSRH R BDMACT 0 UNSEC ERASE
; ENBDC BDCCIS STEAL CLKSW

Applicable W

Not BDCCSRL R

Applicable | WAT | STOP | RAMWF | OVRUN | NORESP | RDINV | ILLACC | ILLCMD

I:l = Unimplemented, Reserved IIl = Always read zero

Figure 5-2. BDC Register Summary

5.3.2.1 BDC Control Status Register High (BDCCSRH)

Register Address: This register is not in the device memory map. It is accessible using BDC inherent addressing commands

7 6 5 4 3 2 1 0
R BDMACT 0 UNSEC ERASE
W ENBDC BDCCIS STEAL CLKSW
Reset

Secure AND SSC-Mode
Unsecure AND SSC-Mode
Secure AND NSC-Mode
Unsecure AND NSC-Mode

O =

o o o o
o o o o
o o o o
o o o o
A o -~ o
o o o o

0

= Unimplemented, Reserved

s

= Always read zero
Figure 5-3. BDC Control Status Register High (BDCCSRH)

Read: All modes through BDC operation only.

Write: All modes through BDC operation only, when not secured, but subject to the following:
— Bits 7,3 and 2 can only be written by WRITE_BDCCSR commands.
— Bit5 can only be written by WRITE_BDCCSR commands when the device is not in stop mode.
— Bits 6, 1 and 0 cannot be written. They can only be updated by internal hardware.

MC9S127VM Family Reference Manual Rev. 2.11
188 NXP Semiconductors




Chapter 5 Background Debug Controller (S12ZBDCV2)

Table 5-6. BDCCSRL Field Descriptions (continued)

Field Description

0 lllegal Command Flag — Indicates an illegal BDC command. This bit is set in the following cases:
ILLCMD | When an unimplemented BDC command opcode is received.
When a DUMP_MEM{_WS}, FILL_MEM{_WS} or READ_SAME{ WS} is attempted in an illegal sequence.
When an active BDM command is received whilst BDM is not active
When a non Always-available command is received whilst the BDC is disabled or a flash mass erase is ongoing.
When a non Always-available command is received whilst the device is secure
Read commands return a value of OxEE for each data byte
Writing a “1” to this bit, clears the bit.
0 No illegal command detected.
1 lllegal BDC command detected.

5.4  Functional Description

54.1 Security

If the device resets with the system secured, the device clears the BDCCSR UNSEC bit. In the secure state
BDC access is restricted to the BDCCSR register. A mass erase can be requested using the
ERASE_FLASH command. If the mass erase is completed successfully, the device programs the security
bits to the unsecure state and sets the BDC UNSEC bit. If the mass erase is unsuccessful, the device
remains secure and the UNSEC bit is not set.

For more information regarding security, please refer to device specific security information.

54.2 Enabling BDC And Entering Active BDM

BDM can be activated only after being enabled. BDC is enabled by setting the ENBDC bit in the BDCCSR
register, via the single-wire interface, using the command WRITE_BDCCSR.
After being enabled, BDM is activated by one of the following®:

» The BDC BACKGROUND command

* A CPU BGND instruction

» The DBG Breakpoint mechanism

Alternatively BDM can be activated directly from reset when resetting into Special Single Chip Mode.

The BDC is ready for receiving the first command 10 core clock cycles after the deassertion of the internal
reset signal. This is delayed relative to the external pin reset as specified in the device reset documentation.
On S12Z devices an NVM initialization phase follows reset. During this phase the BDC commands
classified as always available are carried out immediately, whereas other BDC commands are subject to
delayed response due to the NVM initialization phase.

NOTE

After resetting into SSC mode, the initial PC address must be supplied by
the host using the WRITE_Rn command before issuing the GO command.

1. BDM active immediately out of special single-chip reset.
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Chapter 5 Background Debug Controller (S12ZBDCV2)

< AT LEAST 128 CYCLES | >
BDCSI clock
marceTmct)  JUTUTUITLILAAUUUUULUULULLInnnnn. < JUw.
_ ACK PULSE
TARGET MCU
DRIVES TO / /_\ - HIGH-IMPEDANCE - - - - S
BKGD PIN _ \
ELECTRICAL CONFLICT
HOST ~ > HOST AND TARGET  SPEEDUP PULSE
DRIVESSYNG ~*7*+1"" DRIVE TO BKGD PIN /_ _______________
TOBKGDPIN — ‘...l __)

HOST SYNC REQUEST PULSE /
BKGD PIN \ J . .

‘4— 16 CYCLES — 3

Figure 5-12. ACK Pulse and SYNC Request Conflict

5.4.9 Hardware Handshake Disabled (ACK Pulse Disabled)

The default state of the BDC after reset is hardware handshake protocol disabled. It can also be disabled
by the ACK_DISABLE BDC command. This provides backwards compatibility with the existing host
devices which are not able to execute the hardware handshake protocol. For host devices that support the
hardware handshake protocol, true non-intrusive debugging and error flagging is offered.

If the ACK pulse protocol is disabled, the host needs to use the worst case delay time at the appropriate
places in the protocol.

If the handshake protocol is disabled, the access is always independent of free cycles, whereby BDC has
higher priority than CPU. Since at least 2 bytes (command byte + data byte) are transferred over BKGD
the maximum intrusiveness is only once every few hundred cycles.

After decoding an internal access command, the BDC then awaits the next internal core clock cycle. The
relationship between BDCSI clock and core clock must be considered. If the host retrieves the data
immediately, then the BDCSI clock frequency must not be more than 4 times the core clock frequency, in
order to guarantee that the BDC gains bus access within 16 the BDCSI cycle DLY period following an
access command. If the BDCSI clock frequency is more than 4 times the core clock frequency, then the
host must use a suitable delay time before retrieving data (see 5.5.1/5-221). Furthermore, for stretched read
accesses to external resources via a device expanded bus (if implemented) the potential extra stretch cycles
must be taken into consideration before attempting to obtain read data.

If the access does not succeed before the host starts data retrieval then the NORESP flag is set but the
access is not aborted. The NORESP state can be used by the host to recognize an unexpected access
conflict due to stretched expanded bus accesses. Although the NORESP bit is set when an access does not
succeed before the start of data retrieval, the access may succeed in following bus cycles if the internal
access has already been initiated.
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Chapter 6 S12Z Debug (S12ZDBG) Module

When the DBG module is disarmed but profiling transmission is ongoing, register write accesses are
suppressed and reading from the DBGTB returns the code OXEEEE.

6.4.6.3 Code Profiling Internal Data Storage Format

When profiling starts, the first trace buffer entry is made to provide the start address. This uses a 4 byte
format (PTS), including the INFO byte and a 3-byte PC start address. In order to avoid trace buffer
overflow a fully compressed format is used for direct (conditional branch) COF information.

Table 6-59. Profiling Trace buffer line format

Format 8-Byte Wide Trace Buffer Line
7 6 5 4 3 2 1 0
PTS PC Start Address INFO
PTIB Indirect Indirect Indirect Direct Direct Direct Direct INFO
PTHF 0 Direct Direct Direct Direct INFO
PTVB Timestamp | Timestamp Vector Direct Direct Direct Direct INFO
PTW Timestamp | Timestamp 0 Direct Direct Direct Direct INFO

The INFO byte indicates the line format used. Up to 4 bytes of each line are dedicated to branch COFs.
Further bytes are used for storing indirect COF information (indexed jumps and interrupt vectors).
Indexed jumps force a full line entry with the PTIB format and require 3-bytes for the full 24-bit
destination address. Interrupts force a full line entry with the PTVB format, whereby vectors are stored as
a single byte and a 16-bit timestamp value is stored simultaneously to indicate the number of core clock
cycles relative to the previous COF. At each trace buffer entry the 16-bit timestamp counter is cleared. The
device vectors use address[8:0] whereby address[1:0] are constant zero for vectors. Thus the value stored
to the PTVB vector byte is equivalent to (Vector Address[8:1]).

After the PTS entry, the pointer increments and the DBG begins to fill the next line with direct COF
information. This continues until the direct COF field is full or an indirect COF occurs, then the INFO byte
and, if needed, indirect COF information are entered on that line and the pointer increments to the next line.

If a timestamp overflow occurs, indicating a 65536 bus clock cycles without COF, then an entry is made
with the TSOVF bit set, INFO[6] (Table 6-60) and profiling continues.

If a trace buffer overflow occurs, a final entry is made with the TBOVF bit set, profiling is terminated and
the DBG is disarmed. Trace buffer overflow occurs when the trace buffer contains 64 lines pending
transmission.

Whenever the DBG is disarmed during profiling, a final entry is made with the TERM bit set to indicate
the final entry.

When a final entry is made then by default the PTW line format is used, except if a COF occurs in the same
cycle in which case the corresponding PTIB/PTVB/PTHF format is used. Since the development tool
receives the INFO byte first, it can determine in advance the format of data it is about to receive. The
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Chapter 8 S12 Clock, Reset and Power Management Unit (V10 and V6)

Table 8-13. RTI Frequency Divide Rates for RTDEC=1

RTR[6:4] =
RTR[3:0] 000 001 010 011 100 101 110 111
(1x10°) (2x10°) (5x10%) | (10x10%) | (20x10%) | (50x10%) | (100x10%) | (200x10%)
0000 (+1) 1x108 2x103 5x10° 10x10° 20x103 50x10°% 100x10% | 200x10°
0001 (+2) 2x103 4x103 10x103 20x108 40x10% | 100x10% | 200x10% | 400x103
0010 (+3) 3x10° 6x103 15x103 30x10°3 60x10% | 150x10% | 300x10% | 600x103
0011 (+4) 4x103 8x103 20x10°8 40x103 80x10% | 200x10% | 400x10° | 800x10%
0100 (=5) 5x103 10x103 25x10°3 50x10% | 100x10% | 250x10% | 500x103 1x108
0101 (+6) 6x103 12x103 30x10°8 60x10% | 120x10% | 300x10% | 600x10% 1.2x108
0110 (=7) 7x108 14x103 35x10° 70x10% | 140x10° | 350x10% | 700x103 1.4x10°
0111 (=8) 8x103 16x103 40x103 80x10% | 160x10% | 400x10% | 800x10% 1.6x108
1000 (=9) 9x103 18x103 45x103 90x103 180x10% | 450x10% | 900x103 1.8x108
1001 (+10) 10 x103 20x108 50x10% | 100x10% | 200x10% | 500x103 1x10° 2x108
1010 (=11) 11 x103 22x103 55x10° 110x10% | 220x10% | 550x103 1.1x108 2.2x108
1011 (+12) 12x103 24x108 60x10% | 120x10% | 240x10% | 600x103 1.2x108 2.4x10%
1100 (+13) 13x10° 26x10°3 65x10° 130x10° | 260x10° | 650x10° 1.3x108 2.6x10°
1101 (+14) 14x103 28x10°8 70x10% | 140x10% | 280x10% | 700x103 1.4x108 2.8x10°
1110 (+15) 15x103 30x10°8 75x108 150x10° | 300x10° | 750x103 1.5x108 3x108
1111 (-16) 16x103 32x108 80x10% | 160x10% | 320x10% | 800x103 1.6x108 3.2x108
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Chapter 8 S12 Clock, Reset and Power Management Unit (V10 and V6)

8.4.6 System Clock Configurations

8.4.6.1 PLL Engaged Internal Mode (PEI)
This mode is the default mode after System Reset or Power-On Reset.

The Bus Clock is based on the PLLCLK, the reference clock for the PLL is internally generated (IRC1M).
The PLL is configured to 50 MHz VCOCLK with POSTDIV set to 0x03. If locked (LOCK=1) this results
ina PLLCLK of 12.5 MHz and a Bus Clock of 6.25 MHz. The PLL can be re-configured to other bus
frequencies.

The clock sources for COP and RTI can be based on the internal reference clock generator (IRC1M) or the
RC-Oscillator (ACLK).

8.4.6.2 PLL Engaged External Mode (PEE)

In this mode, the Bus Clock is based on the PLLCLK as well (like PEI). The reference clock for the PLL
is based on the external oscillator.

The clock sources for COP and RTI can be based on the internal reference clock generator or on the
external oscillator clock or the RC-Oscillator (ACLK).
This mode can be entered from default mode PEI by performing the following steps:

1. Configure the PLL for desired bus frequency.

2. Enable the external Oscillator (OSCE bit).

3. Wait for oscillator to start-up and the PLL being locked (LOCK = 1) and (UPOSC =1).

4. Clear all flags in the CPMUIFLG register to be able to detect any future status bit change.

5. Optionally status interrupts can be enabled (CPMUINT register).

Loosing PLL lock status (LOCK=0) means loosing the oscillator status information as well (UPOSC=0).

The impact of loosing the oscillator status (UPOSC=0) in PEE mode is as follows:

* The PLLCLK is derived from the VCO clock (with its actual frequency) divided by four until the
PLL locks again.

Application software needs to be prepared to deal with the impact of loosing the oscillator status at any
time.
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Chapter 9 Analog-to-Digital Converter (ADC12B_LBA)

9.5.2.2

ADC Control Register 1 (ADCCTL_1)
Module Base + 0x0001
7 6 5 4
CSL_BMOD | RVL_BMOD | SMOD_ACC | AUT_RSTA
0 0 0 0

Reset

]

= Unimplemented or Reserved

Figure 9-5. ADC Control Register 1 (ADCCTL_1)

Read: Anytime

Write:

e Bit CSL_BMOD and RVL_BMOD writable if bit ADC_EN clear or bit SMOD_ACC set
* Bit SMOD_ACC only writable in MCU Special Mode
* Bit AUT_RSTA writable anytime

Table 9-5. ADCCTL_1 Field Descriptions

Field

Description

7
CSL_BMOD

CSL Buffer Mode Select Bit — This bit defines the CSL buffer mode. This bit is only writable if ADC_EN is clear.
0 CSL single buffer mode.
1 CSL double buffer mode.

6
RVL_BMOD

RVL Buffer Mode Select Bit — This bit defines the RVL buffer mode.
0 RVL single buffer mode
1 RVL double buffer mode

5
SMOD_ACC

Special Mode Access Control Bit — This bit controls register access rights in MCU Special Mode. This bit is
automatically cleared when leaving MCU Special Mode.

Note: When this bit is set also the ADCCMD register is writeable via the data bus to allow modification of the
current command for debugging purpose. But this is only possible if the current command is not already
processed (conversion not started).

Please see access details given for each register.

Care must be taken when modifying ADC registers while bit SMOD_ACC is set to not corrupt a possible ongoing
conversion.

0 Normal user access - Register write restrictions exist as specified for each bit.

1 Special access - Register write restrictions are lifted.

4
AUT_RSTA

Automatic Restart Event after exit from MCU Stop and Wait Mode (SWAI set) — This bit controls if a Restart
Event is automatically generated after exit from MCU Stop Mode or Wait Mode with bit SWAI set. It can be
configured for ADC conversion flow control mode “Trigger Mode” and “Restart Mode” (anytime during application
runtime).

0 No automatic Restart Event after exit from MCU Stop Mode.

1 Automatic Restart Event occurs after exit from MCU Stop Mode.
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Chapter 9 Analog-to-Digital Converter (ADC12B_LBA)

9.5.25 ADC Format Register (ADCFMT)

Module Base + 0x0004

7 6 5 4 3 2 1 0
R 0 0 0 0
DJM SRES[2:0]
w
Reset 0 0 0 0 0 0 0 0

I:l = Unimplemented or Reserved

Figure 9-8. ADC Format Register (ADCFMT)
Read: Anytime

Write: Bits DJM and SRESJ[2:0] are writable if bit ADC_EN clear or bit SMOD_ACC set
Table 9-8. ADCFMT Field Descriptions

Field Description
7 Result Register Data Justification — Conversion result data format is always unsigned. This bit controls
DJM justification of conversion result data in the conversion result list.

0 Left justified data in the conversion result list.
1 Right justified data in the conversion result list.

2-0 ADC Resolution Select — These bits select the resolution of conversion results. See Table 9-9 for coding.
SRES[2:0]

Table 9-9. Selectable Conversion Resolution

SRES[2] SRES[1] SRES|0] ADC Resolution
0 0 0 8-bit data
1.
0 0 1 Reserved
0 1 0 10-bit data
1.
0 1 1 Reserved
1 0 0 12-bit data
] (M
X X Reserved

1. Reserved settings cause a severe error at ADC conversion start whereby
the CMD_EIF flag is set and ADC ceases operation
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Chapter 12 Timer Module (TIM16B2CV3) Block Description

12.1.3 Block Diagrams

Channel 0

Input capture
L P |
Bus clock — = | Prescaler OUtput compare :’—4—>IOCO

) Channel 1
Timer overflow

interrupt ~— 16-bit Counter Input capture }
Output compare

~t—»|0C1

Timer channel 0

interrupt e
Timer channel 1 Registers
interrupt <
Figure 12-1. TIM16B2CV3 Block Diagram
16-bit Main Timer
10Cn | — Edge detector l =V

Set CnF Interrupt
TCn Input Capture Reg. @—V

Figure 12-2. Interrupt Flag Setting

12.2 External Signal Description

The TIM16B2CV3 module has a selected number of external pins. Refer to device specification for exact
number.
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Chapter 12 Timer Module (TIM16B2CV3) Block Description

Module Base + 0x0005

7

R
TCNT7 TCNT6 TCNT5 TCNT4 TCNT3 TCNT2 TCNT1 TCNTO
w
Reset 0 0 0 0 0 0 0 0

Figure 12-7. Timer Count Register Low (TCNTL)

The 16-bit main timer is an up counter.

A full access for the counter register 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.

Read: Anytime

Write: Has no meaning or effect in the normal mode; only writable in special mode.

The period of the first count after a write to the TCNT registers may be a different size because the write

is not synchronized with the prescaler clock.
12.3.2.4 Timer System Control Register 1 (TSCR1)

Module Base + 0x0006

7

R 0 0 0
TEN TSWAI TSFRz TFFCA PRNT
w
Reset 0 0 0 0 0 0 0 0

Read: Anytime

Write: Anytime

= Unimplemented or Reserved

Figure 12-8. Timer System Control Register 1 (TSCR1)

Table 12-4. TSCR1 Field Descriptions

Field Description
7 Timer Enable
TEN 0 Disables the main timer, including the counter. Can be used for reducing power consumption.
1 Allows the timer to function normally.
If for any reason the timer is not active, there is no +64 clock for the pulse accumulator because the +64 is
generated by the timer prescaler.
6 Timer Module Stops While in Wait
TSWAI 0 Allows the timer module to continue running during wait.
1 Disables the timer module when the MCU is in the wait mode. Timer interrupts cannot be used to get the MCU
out of wait.
TSWAI also affects pulse accumulator.
MC9S127VM Family Reference Manual Rev. 2.11
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Chapter 13 Scalable Controller Area Network (S12MSCANV3)

13.1.1 Glossary
Table 13-1. Terminology
ACK Acknowledge of CAN message
CAN Controller Area Network
CRC Cyclic Redundancy Code
EOF End of Frame
FIFO First-In-First-Out Memory
IFS Inter-Frame Sequence
SOF Start of Frame
CPU bus CPU related read/write data bus
CAN bus CAN protocol related serial bus
oscillator clock Direct clock from external oscillator
bus clock CPU bus related clock
CAN clock CAN protocol related clock
13.1.2 Block Diagram
MSCAN
Oscillator Clock ————® CANCLK Tq Clk
MUX ——— | Presc.
Bus Clock —— .
Receive/
* * Transmit
Engine
—P|
Transmit Interrupt Req. -
Receive Interrupt Req. - Control l\éﬁ;sr?ngge
Errors Interrupt Req. & and and
ptiReq. Status Buffering
Wake-Up Interrupt Req. -
Configuration
Registers Wake-Up
- Low Pass Filter &

Figure 13-1. MSCAN Block Diagram
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Module Base + 0x00X2

Chapter 13 Scalable Controller Area Network (S12MSCANV3)

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 13-28. Identifier Register 2 (IDR2) — Extended Identifier Mapping
Table 13-28. IDR2 Register Field Descriptions — Extended
Field Description
7-0 Extended Format Identifier — The identifiers consist of 29 bits (ID[28:0]) for the extended format. ID28 is the
ID[14:7] 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
ID6 ID5 ID4 ID3 ID2 ID1 IDO RTR
X X X X X X X X

Figure 13-29. Identifier Register 3 (IDR3) — Extended Identifier Mapping

Table 13-29. IDR3 Register Field Descriptions — Extended

Field Description
7-1 Extended Format Identifier — The identifiers consist of 29 bits (ID[28:0]) for the extended format. ID28 is the
ID[6:0] 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 Remote Transmission Request — This flag reflects the status of the remote transmission request bit in the CAN
RTR 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
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Chapter 13 Scalable Controller Area Network (S12MSCANV3)

13.4.5.7 Disabled Mode

The MSCAN is in disabled mode out of reset (CANE=0). All module clocks are stopped for power saving,
however the register map can still be accessed as specified.

13.4.5.8 Programmable Wake-Up Function

The MSCAN can be programmed to wake up from sleep or power down mode as soon as CAN bus activity
is detected (see control bit WUPE in MSCAN Control Register 0 (CANCTLDO). The sensitivity to existing
CAN bus action can be modified by applying a low-pass filter function to the RXCAN input line (see
control bit WUPM in Section 13.3.2.2, “MSCAN Control Register 1 (CANCTL1)”).

This feature can be used to protect the MSCAN from wake-up due to short glitches on the CAN bus lines.
Such glitches can result from—for example—electromagnetic interference within noisy environments.

13.4.6 Reset Initialization

The reset state of each individual bit is listed in Section 13.3.2, “Register Descriptions,” which details all
the registers and their bit-fields.

13.4.7 Interrupts

This section describes all interrupts originated by the MSCAN. It documents the enable bits and generated
flags. Each interrupt is listed and described separately.

13.4.7.1 Description of Interrupt Operation

The MSCAN supports four interrupt vectors (see Table 13-38), any of which can be individually masked
(for details see Section 13.3.2.6, “MSCAN Receiver Interrupt Enable Register (CANRIER)” to
Section 13.3.2.8, “MSCAN Transmitter Interrupt Enable Register (CANTIER)™).

Refer to the device overview section to determine the dedicated interrupt vector addresses.

Table 13-38. Interrupt Vectors

Interrupt Source CCR Mask Local Enable
Wake-Up Interrupt (WUPIF) | bit CANRIER (WUPIE)
Error Interrupts Interrupt (CSCIF, OVRIF) | bit CANRIER (CSCIE, OVRIE)
Receive Interrupt (RXF) | bit CANRIER (RXFIE)
Transmit Interrupts (TXE[2:0]) | bit CANTIER (TXEIE[2:0])

13.4.7.2 Transmit Interrupt

At least one of the three transmit buffers is empty (not scheduled) and can be loaded to schedule a message
for transmission. The TXEX flag of the empty message buffer is set.
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Chapter 15 Pulse Width Modulator with Fault Protection (PMF15B6CV4)

Table 15-10. PMFFEN Field Descriptions

Field Description

6,4-0 Fault m Enable —
FEN[5:0] | This register cannot be modified after the WP bit is set.
0 FAULTm input is disabled
1 FAULTm input is enabled for fault protection
mis0,1,2,3,4and 5

15.3.2.6 PMF Fault Mode Register (PMFFMOD)

Address: Module Base + 0x0005 Access: User read/write(!)
7 6 5 4 3 2 1 0
R 0 0
W FMOD5 FMOD4 FMOD3 FMOD2 FMOD1 FMODO
Reset 0 0 0 0 0 0 0 0

Figure 15-8. PMF Fault Mode Register (PMFFMOD)

1. Read: Anytime
Write: Anytime

Table 15-11. PMFFMOD Field Descriptions

Field Description

6,4-0 Fault m Pin Recovery Mode — This bit selects automatic or manual recovery of FAULTm input faults. See
FMODI[5:0] |Section 15.4.13.2, “Automatic Fault Recovery” and Section 15.4.13.3, “Manual Fault Recovery” for more details.
0 Manual fault recovery of FAULTm input faults
1 Automatic fault recovery of FAULTm input faults
mis0,1,2,3,4and5.

15.3.2.7 PMF Fault Interrupt Enable Register (PMFFIE)

Address: Module Base + 0x0006 Access: User read/write(!)
7 6 5 4 3 2 1 0
R 0 0
W FIE5 FIE4 FIE3 FIE2 FIE1 FIEO
Reset 0 0 0 0 0 0 0 0

Figure 15-9. PMF Fault Interrupt Enable Register (PMFFIE)

1. Read: Anytime
Write: Anytime
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Chapter 16 Serial Communication Interface (S12SCIV6)

16.4.5.5 LIN Transmit Collision Detection

This module allows to check for collisions on the LIN bus.

Synchronizer Stage LIN Physical Interface
Receive Shift

Register — |

Compare | )
Bit Error | RXD Pin

|
|
| |
|
': [ Bus Clock

LIN Bus

Sample
— Point |

Transmit Shift |
Register TXD Pin

Figure 16-18. Collision Detect Principle

If the bit error circuit is enabled (BERRM[1:0] = 0:1 or = 1:0]), the error detect circuit will compare the
transmitted and the received data stream at a point in time and flag any mismatch. The timing checks run
when transmitter is active (not idle). As soon as a mismatch between the transmitted data and the received
data is detected the following happens:

* The next bit transmitted will have a high level (TXPOL = 0) or low level (TXPOL = 1)
* The transmission is aborted and the byte in transmit buffer is discarded.

» the transmit data register empty and the transmission complete flag will be set

* The bit error interrupt flag, BERRIF, will be set.

* No further transmissions will take place until the BERRIF is cleared.

0 1 2 3L |4 50 |6 7 8 9 MO ML 1120 13 14 |1 0
_ A A A A —
Output Transmit £l o £ |
Shift Register § 410 §-—Lﬁ
2| £ 2| £
Input Receive % E % E |_
Shift Register » TP »T°
BERRM[1:0] = 0:1 BERRM[1:0] = 1:1

Compare Samp\éints

Figure 16-19. Timing Diagram Bit Error Detection

If the bit error detect feature is disabled, the bit error interrupt flag is cleared.

NOTE

The RXPOL and TXPOL bit should be set the same when transmission
collision detect feature is enabled, otherwise the bit error interrupt flag may
be set incorrectly.
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Chapter 19 LIN/HV Physical Layer (S12LINPHYV3)

LPTxD tocLiM | 5 é é
\ g s
A\ _ i i / \
over-current /
LPOCIF
LIN

1: Flag cleared, transmitter re-enable not successful because over-current is still present
2: Flag cleared, transmitter re-enable not successful because LPTxD is dominant
3: Flag cleared, transmitter re-enable successful

Figure 19-12. Overcurrent interrupt handling

19.4.4.2 TxD-dominant timeout Interrupt

NOTE

In order to perform PWM communication, the TxD-dominant timeout
feature must be disabled.

To protect the LIN bus from a network lock-up, the LIN Physical Layer implements a TxD-dominant
timeout mechanism. When the LPTxD signal has been dominant for more than tp |4 the transmitter is
disabled and the LPDT status flag and the LPDTIF interrupt flag are set.
In order to re-enable the transmitter again, the following prerequisites must be met:

1) TxD-dominant condition is over (LPDT=0)

2) LPTxD is recessive or the LIN Physical Layer is in shutdown or receive only mode for a
minimum of a transmit bit time
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Chapter 20 Flash Module (S12ZFTMRZ)

Offset Module Base + 0x0004

7 6 5 4 3 2 1 0
R 0 ERSAREQ
W CCIE IGNSF WSTAT[1:0] FDFD FSFD
Reset 0 0 0 0 0 0 0 0

]

= Unimplemented or Reserved

Figure 20-9. Flash Configuration Register (FCNFG)

CCIE, IGNSF, WSTAT, FDFD, and FSFD bits are readable and writable, ERSAREQ bit is read only, and
remaining bits read 0 and are not writable.

Table 20-14. FCNFG Field Descriptions

Field Description
7 Command Complete Interrupt Enable — The CCIE bit controls interrupt generation when a Flash command
CCIE has completed.
0 Command complete interrupt disabled
1 An interrupt will be requested whenever the CCIF flag in the FSTAT register is set (see Section 20.3.2.7)
5 Erase All Request — Requests the Memory Controller to execute the Erase All Blocks command and release
ERSAREQ | security. ERSAREQ is not directly writable but is under indirect user control. Refer to the Reference Manual for
assertion of the soc_erase_all_req input to the FTMRZ module.
0 No request or request complete
1 Request to:
a) run the Erase All Blocks command
b) verify the erased state
c) program the security byte in the Flash Configuration Field to the unsecure state
d) release MCU security by setting the SEC field of the FSEC register to the unsecure state as defined in
Table 20-9 of Section 20.3.2.2.
The ERSAREQ bit sets to 1 when soc_erase_all_req is asserted, CCIF=1 and the Memory Controller starts
executing the sequence. ERSAREQ will be reset to 0 by the Memory Controller when the operation is completed
(see Section 20.4.7.7.1).
4 Ignore Single Bit Fault — The IGNSF controls single bit fault reporting in the FERSTAT register (see
IGNSF Section 20.3.2.8).
0 All single bit faults detected during array reads are reported
1 Single bit faults detected during array reads are not reported and the single bit fault interrupt will not be
generated
3-2 Wait State control bits — The WSTAT[1:0] bits define how many wait-states are inserted on each read access
WSTAT[1:0] | to the Flash as shown on Table 20-15.Right after reset the maximum amount of wait-states is set, to be later re-

configured by the application if needed. Depending on the system operating frequency being used the number
of wait-states can be reduced or disabled, please refer to the Data Sheet for details. For additional information
regarding the procedure to change this configuration please see Section 20.4.3. The WSTAT[1:0] bits should not
be updated while the Flash is executing a command (CCIF=0); if that happens the value of this field will not
change and no action will take place.
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Chapter 20 Flash Module (S12ZFTMRZ)

Offset Module Base + 0x0011

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

Figure 20-23. Flash Common Command Object 2 Low Register (FCCOB2LO)

Offset Module Base + 0x0012

7 6 5 4 3 2 1 0
R
CCOB[15:8]
W
Reset 0 0 0 0 0 0 0 0

Figure 20-24. Flash Common Command Object 3 High Register (FCCOB3HI)

Offset Module Base + 0x0013

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

Figure 20-25. Flash Common Command Object 3 Low Register (FCCOB3LO)

Offset Module Base + 0x0014

7 6 5 4 3 2 1 0
R
CCOB[15:8]
W
Reset 0 0 0 0 0 0 0 0

Figure 20-26. Flash Common Command Object 4 High Register (FCCOBA4HI)

Offset Module Base + 0x0015

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

Figure 20-27. Flash Common Command Object 4 Low Register (FCCOB4LO)
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M.16 0x06C0-0x06DF CPMU

Address

0x06CE

0x06CF

0x06D0

0x06D1

0x06D2

0x06D3

0x06D4

0x06D5

0x06D6

0x06D7

0x06D8

0x06D9

0x06DA

0x06DB

0x06DC

0x06DD

0x06DE

0x06DF

Name

RESERVED
CPMUTEST1

CPMU
ARMCOP

CPMU
HTCTL

CPMU
LVCTL

CPMU
APICTL

CPMUACLKT
R

CPMUAPIRH

CPMUAPIRL

RESERVED
CPMUTEST3

CPMUHTTR

CPMU
IRCTRIMH

CPMU
IRCTRIML

CPMUOSC

CPMUPROT

RESERVED
CPMUTEST2

CPMU
VREGCTL

CPMUOSC2

CPMUVDDS

R EEEE R R R R R R R R R R R Ry

Appendix M Detailed Register Address Map

Bit 7 6 Bit 0
0 0 0 0
0 0 0 0 0 0 0 0
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 HTDS
VSEL HTE HTIE HTIF
0 0 0 0 LVDS
VDDSIE LVIE LVIF
0 0
APICLK APIES APIEA APIFE APIE APIF
0 0
ACLKTR5 | ACLKTR4 | ACLKTR3 | ACLKTR2 | ACLKTR1 | ACLKTRO
APIR15 APIR14 APIR13 APIR12 APIR11 APIR10 APIR9 APIR8
APIR7 APIR6 APIR5 APIR4 APIR3 APIR2 APIR1 APIRO
0 0 0 0 0 0 0 0
0 0 0
HTOE HTTR3 HTTR2 HTTR1 HTTRO
0
TCTRIM[4:0] IRCTRIM[9:8]
IRCTRIM[7:0]
OSCE Reserved | Reserved Reserved
0 0 0 0 0 0 0
PROT
0 0 0 0 0
0 0 0
0
VRH2EN | VRH1EN |EXTS20N [EXTS10N EXTCON | EXTXON | INTXON
0 0 0 0 0 0
OMRE | OSCMOD
SCS2 SCS1 LVDS2 LVDS1
SCS2IF SCS1IF LVS2IF LVS1IF
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