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Port Integration Module (S12XSPIMV1)

Register
Name
0x001C R
ECLKCTL W
0x001D R
Reserved W
Ox001E R
IRQCR W
Ox001F R
W
Reserved
0x0020- R
0x0031 W
Non-PIM
Address
Range
0x0032 R
PORTK W
0x0033 R
DDRK W
0x0034- R
0x023F W
Non-PIM
Address
Range
0x0240 R
PTT W
0x0241 R
PTIT W
0x0242 R
DDRT W
0x0243 R
RDRT W
0x0244 R
PERT W
0x0245 R
PPST

Bit 7 6 5 4 3 2 1 Bit 0
NECLK NCLKX2 DIV16 EDIV4 EDIV3 EDIV2 EDIV1 EDIVO
0 0 0 0 0 0 0 0

0 0 0 0 0 0
IRQE IRQEN
0 0 0 0 0 0 0 0
Non-PIM Address Range
0
PK7 PK5 PK4 PK3 PK2 PK1 PKO
0
DDRKY DDRK5 DDRK4 DDRKS3 DDRK2 DDRK1 DDRKO
Non-PIM Address Range
PTT7 PTT6 PTTS PTT4 PTT3 PTT2 PTT1 PTTO
PTIT7 PTIT6 PTITS PTIT4 PTIT3 PTIT2 PTIT1 PTITO
DDRT7 DDRT6 DDRT5 DDRT4 DDRT3 DDRT2 DDRT1 DDRTO
RDRT7 RDRT6 RDRT5 RDRT4 RDRT3 RDRT2 RDRT1 RDRTO
PERT7 PERT6 PERTS PERT4 PERT3 PERT2 PERT1 PERTO
PPST7 PPST6 PPST5 PPST4 PPST3 PPST2 PPST1 PPSTO

I:I = Unimplemented or Reserved
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Port Integration Module (S12XSPIMV1)

2.4.2.7 Wired-or mode register (WOMx)

If the pin isused as an output this register turns off the active high drive. This allows wired-or type
connections of outputs.

2.4.2.8 Interrupt enable register (PIEX)

If the pin isused as an interrupt input this register serves as a mask to the interrupt flag to enable/disable
the interrupt.

2.4.2.9 Interrupt flag register (PIFx)
If the pin isused as an interrupt input this register holds the interrupt flag after avalid pin event.

2.4.2.10 Module routing registers (MODRR, PTTRR)

These registers allow software re-configuration of the pinouts of the different package optionsfor specific
peripherals:

*  MODRR supports the re-routing of the SCI1 and SPI0 pins to aternative ports
* PTTRR supports the re-routing of the PWM and TIM channels to aternative ports

2.4.3 Pins and Ports

NOTE

Please refer to the device pinout section to determine the pin availability in
the different package options.

24.3.1 BKGD pin
The BKGD pin is associated with the BDM module.
During reset, the BKGD pinisused as MODC input.

2.4.3.2 Port A, B
Port A pins PA[7:0] and Port B pins PB[7:0] can be used for general-purpose |/0.

2.4.3.3 Port E

Port E is associated with the free-running clock outputs ECLK, ECLK X2 and interrupt inputs IRQ and
XIRQ.

Port E pins PE[7:2] can be used for either general-purpose 1/0O or with the alternative functions.

Port E pin PE[7] an be used for either general-purpose I/O or as the free-running clock ECLK X2 output
running at the core clock rate.

Port E pin PE[4] an be used for either general-purpose I/0O or as the free-running clock ECLK output
running at the bus clock rate or at the programmed divided clock rate.

S12XS Family Reference Manual, Rev. 1.13
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Background Debug Module (S12XBDMV?2)

GO_UNTIL command can not be aborted. Only the corresponding ACK pulse can be aborted by the
SYNC command.

Although it is not recommended, the host could abort a pending BDM command by issuing a low pulse in
the BKGD pin shorter than 128 serial clock cycles, which will not be interpreted as the SYNC command.
The ACK is actually aborted when a negative edge is perceived by the target in the BKGD pin. The short
abort pulse should have at least 4 clock cycles keeping the BKGD pin low, in order to allow the negative
edge to be detected by the target. In this case, the target will not execute the SYNC protocol but the pending
command will be aborted along with the ACK pulse. The potential problem with this abort procedure is
when there is a conflict between the ACK pulse and the short abort pulse. In this case, the target may not
perceive the abort pulse. The worst case is when the pending command is a read command (i.e.,
READ_BYTE). If the abort pulse is not perceived by the target the host will attempt to send a new
command after the abort pulse was issued, while the target expects the host to retrieve the accessed
memory byte. In this case, host and target will run out of synchronism. However, if the command to be
aborted is not a read command the short abort pulse could be used. After a command is aborted the target
assumes the next negative edge, after the abort pulse, is the first bit of a new BDM command.

NOTE
The details about the short abort pulse are being provided only as a reference

for the reader to better understand the BDM internal behavior. It is not
recommended that this procedure be used in a real application.

Since the host knows the target serial clock frequency, the SYNC command (used to abort a command)
does not need to consider the lower possible target frequency. In this case, the host could issue a SYNC
very close to the 128 serial clock cycles length. Providing a small overhead on the pulse length in order to
assure the SYNC pulse will not be misinterpreted by the target. See Section 5.4.9, “SYNC — Request
Timed Reference Pulse”.

Figure 5-13 shows a SYNC command being issued after a READ_BYTE, which aborts the READ_BYTE
command. Note that, after the command is aborted a new command could be issued by the host computer.

READ_BYTE CMD is Aborted SYNC Response
by the SYNC Request From the Target

(Out of Scale) \ / (Out of Scale)

BKGD Pin| READ_BYTE Memory Address READ_STATUS New BDM Command

| ;|
P | r|

BDM Decode / \ New BDM Command

and Starts to Execute
the READ_BYTE Command

Figure 5-13. ACK Abort Procedure at the Command Level

Host—= Target

~_Host— Target _ Host - Target

- Y

A

NOTE
Figure 5-13 does not represent the signals in a true timing scale

Figure 5-14 shows a conflict between the ACK pulse and the SYNC request pulse. This conflict could
occur if a POD device is connected to the target BKGD pin and the target is already in debug active mode.
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Background Debug Module (S12XBDMV?2)

after a system stop mode the handshake feature must be enabled again by sending the ACK_ENABLE
command.

54.11 Serial Communication Time Out

The host initiates a host-to-target serial transmission by generating a falling edge on the BKGD pin. If
BKGD is kept low for more than 128 target clock cycles, the target understands that a SYNC command
was issued. In this case, the target will keep waiting for a rising edge on BKGD in order to answer the
SYNC request pulse. If the rising edge is not detected, the target will keep waiting forever without any
time-out limit.

Consider now the case where the host returns BKGD to logic one before 128 cycles. This is interpreted as
a valid bit transmission, and not as a SYNC request. The target will keep waiting for another falling edge
marking the start of a new bit. If, however, a new falling edge is not detected by the target within 512 clock
cycles since the last falling edge, a time-out occurs and the current command is discarded without affecting
memory or the operating mode of the MCU. This is referred to as a soft-reset.

If a read command is issued but the data is not retrieved within 512 serial clock cycles, a soft-reset will
occur causing the command to be disregarded. The data is not available for retrieval after the time-out has
occurred. This is the expected behavior if the handshake protocol is not enabled. However, consider the
behavior where the BDM is running in a frequency much greater than the CPU frequency. In this case, the
command could time out before the data is ready to be retrieved. In order to allow the data to be retrieved
even with a large clock frequency mismatch (between BDM and CPU) when the hardware handshake
protocol is enabled, the time out between a read command and the data retrieval is disabled. Therefore, the
host could wait for more then 512 serial clock cycles and still be able to retrieve the data from an issued
read command. However, once the handshake pulse (ACK pulse) is issued, the time-out feature is
re-activated, meaning that the target will time out after 512 clock cycles. Therefore, the host needs to
retrieve the data within a 512 serial clock cycles time frame after the ACK pulse had been issued. After
that period, the read command is discarded and the data is no longer available for retrieval. Any negative
edge in the BKGD pin after the time-out period is considered to be a new command or a SYNC request.

Note that whenever a partially issued command, or partially retrieved data, has occurred the time out in the
serial communication is active. This means that if a time frame higher than 512 serial clock cycles is
observed between two consecutive negative edges and the command being issued or data being retrieved
is not complete, a soft-reset will occur causing the partially received command or data retrieved to be
disregarded. The next negative edge in the BKGD pin, after a soft-reset has occurred, is considered by the
target as the start of a new BDM command, or the start of a SYNC request pulse.
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S12X Debug (S12XDBGV3) Module

unimplemented bus, thus preventing proper operation.

The DBGC1_COMRYV bits determine which comparator control, address, data and datamask registers are
visible in the 8-byte window from 0x0028 to 0x002F as shown in Section Table 6-26.

Table 6-26. Comparator Address Register Visibility

COMRV Visible Comparator
00 DBGACTL, DBGAAH ,DBGAAM, DBGAAL, DBGADH, DBGADL, DBGADHM, DBGADLM
01 DBGBCTL, DBGBAH, DBGBAM, DBGBAL
10 DBGCCTL, DBGCAH, DBGCAM, DBGCAL, DBGCDH, DBGCDL, DBGCDHM, DBGCDLM
11 DBGDCTL, DBGDAH, DBGDAM, DBGDAL
Table 6-27. DBGXCTL Field Descriptions
Field Description
7 Size Comparator Enable Bit — The SZE bit controls whether access size comparison is enabled for the
SZE associated comparator. This bit is ignored if the TAG bit in the same register is set.
(Comparators |0 Word/Byte access size is not used in comparison
B and D) 1 Word/Byte access size is used in comparison
6 Not Data Bus — The NDB bit controls whether the match occurs when the data bus matches the comparator
NDB register value or when the data bus differs from the register value. Furthermore data bus bits can be
(Comparators | individually masked using the comparator data mask registers. This bit is only available for comparators A
Aand C and C. This bit is ignored if the TAG bit in the same register is set. This bit position has an SZ functionality for
comparators B and D.
0 Match on data bus equivalence to comparator register contents
1 Match on data bus difference to comparator register contents
6 Size Comparator Value Bit — The SZ bit selects either word or byte access size in comparison for the
Sz associated comparator. This bit is ignored if the SZE bit is cleared or if the TAG bit in the same register is set.
(Comparators | This bit position has NDB functionality for comparators A and C
B and D) 0 Word access size will be compared
1 Byte access size will be compared
5 Tag Select — This bit controls whether the comparator match will cause a trigger or tag the opcode at the
TAG matched address. Tagged opcodes trigger only if they reach the execution stage of the instruction queue.
0 Trigger immediately on match
1 On match, tag the opcode. If the opcode is about to be executed a trigger is generated
4 Break — This bit controls whether a channel match terminates a debug session immediately, independent
BRK of state sequencer state. To generate an immediate breakpoint the module breakpoints must be enabled
using DBGBRK.
0 The debug session termination is dependent upon the state sequencer and trigger conditions.
1 A match on this channel terminates the debug session immediately; breakpoints if active are generated,
tracing, if active, is terminated and the module disarmed.
3 Read/Write Comparator Value Bit — The RW bit controls whether read or write is used in compare for the
RW associated comparator . The RW bit is not used if RWE = 0.
0 Write cycle will be matched
1 Read cycle will be matched
2 Read/Write Enable Bit — The RWE bit controls whether read or write comparison is enabled for the
RWE associated comparator. This bit is not used for tagged operations.

0 Read/Write is not used in comparison
1 Read/Write is used in comparison
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S12X Debug (S12XDBGV3) Module

NOTE

Using this configuration, abyte access of ADDR[n] can cause acomparator match if the databus low byte
by chance contains the same value as ADDR[ n+1] because the databus comparator does not feature access
size comparison and uses the mask asa“don’t care” function. Thus masked bits do not prevent a match.

Comparators A and C feature an NDB control bit to determine if a match occurs when the data bus differs
to comparator register contents or when the data bus is equivalent to the comparator register contents.

6.4.2.2 Exact Address Comparator Match (Comparators B and D)

Comparators B and D feature SZ and SZE control bits. If SZE is clear, then the comparator address match
qualification functions the same as for comparators A and C.

If the SZE bit is set the access size (word or byte) is compared with the SZ bit value such that only the
specified type of access causes a match. Thus if configured for a byte access of a particular address, a word
access covering the same address does not lead to match.

Table 6-37. Comparator Access Size Considerations

Comparator Address SZE | SZ8 Condition For Valid Match
Comparators ADDRIN] — — Word and byte accesses of ADDR[n](l)
AandC MOVB #$BYTE ADDR[N]
MOVW #$WORD ADDR[N]
Comparators ADDRInN] 0 X Word and byte accesses of ADDR[n]1
B and D MOVB #$BYTE ADDR[N]
MOVW #$WORD ADDR[N]
Comparators ADDRInN] 1 0 Word accesses of ADDR[n]1
B and D MOVW #$WORD ADDR[N]
Comparators ADDRIN] 1 1 Byte accesses of ADDR[N]
B and D MOVB #$BYTE ADDR[n]
T A'word access of ADDR[N-1] also accesses ADDR[n] but does not generate a match.

The comparator address register must contain the exact address used in the code.

6.4.2.3 Data Bus Comparison NDB Dependency

Comparators A and C each feature an NDB control bit, which allows data bus comparators to be configured
to either trigger on equivalence or trigger on difference. This allows monitoring of a difference in the
contents of an address location from an expected value.

When matching on an equivalence (NDB=0), each individual data bus bit position can be masked out by
clearing the corresponding mask bit (DBGxDHM/DBGxDLM), so that it is ignored in the comparison. A
match occurs when all data bus bits with corresponding mask bits set are equivalent. If all mask register

bits are clear, then a match is based on the address bus only, the data bus is ignored.

When matching on a difference, mask bits can be cleared to ignore bit positions. A match occurs when any
data bus bit with corresponding mask bit set is different. Clearing all mask bits, causes all bits to be ignored
and prevents a match because no difference can be detected. In this case address bus equivalence does not
cause a match.

S12XS Family Reference Manual, Rev. 1.13
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Chapter 7
Security (S12XS9SECV2)

Table 7-1. Revision History

Version | Revision | Effective .
Number Date Date Author Description of Changes
02.00 27 Aug 08 Sep reviewed and updated for S12XD architecture
2004 2004
02.01 21 Feb 21 Feb added S12XE, S12XF and S12XS architectures
2007 2007
02.02 19 Apr 19 Apr corrected statement about Backdoor key access via BDM on XE, XF,
2007 2007 XS

7.1  Introduction
This specification describes the function of the security mechanism in the S12XS chip family (9SEC).

NOTE

No security feature is absolutely secure. However, Freescale’s strategy is to
make reading or copying the FLASH and/or EEPROM difficult for
unauthorized users.

7.1.1 Features

The user must be reminded that part of the security must lie with the application code. An extreme example
would be application code that dumps the contents of the internal memory. This would defeat the purpose
of security. At the same time, the user may also wish to put a backdoor in the application program. An
example of this is the user downloads a security key through the SCI, which allows access to a
programming routine that updates parameters stored in another section of the Flash memory.
The security features of the S12XS chip family (in secure mode) are:

» Protect the content of non-volatile memories (Flash, EEPROM)

* Execution of NVM commands is restricted

» Disable access to internal memory via background debug module (BDM)

Table 7-2 gives an overview over availability of security relevant features in unsecure and secure modes.

Table 7-2. Feature Availability in Unsecure and Secure Modes on S12XS

Unsecure Mode Secure Mode

NS SS NX ES EX ST NS SS NX ES EX ST

Flash Array Access v v v v

S12XS Family Reference Manual, Rev. 1.13
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S12XE Clocks and Reset Generator (S12XECRGV1)

8.4.1.2 System Clocks Generator

PLLSEL or SCM
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Figure 8-16. System Clocks Generator

The clock generator creates the clocks used in the MCU (see Figure 8-16). The gating condition placed on
top of the individual clock gates indicates the dependencies of different modes (STOP, WAIT) and the
setting of the respective configuration bits.

The peripheral modules use the Bus Clock. Some peripheral modules also use the Oscillator Clock. If the
MCU enters Self Clock Mode (see Section 8.4.2.2, “Self Clock Mode’’) Oscillator clock source is switched
to PLLCLK running at its minimum frequency fgcpg. The Bus Clock is used to generate the clock visible
at the ECLK pin. The Core Clock signal is the clock for the CPU. The Core Clock is twice the Bus Clock.
But note that a CPU cycle corresponds to one Bus Clock.

IPLL clock mode is selected with PLLSEL bit in the CLKSEL register. When selected, the IPLL output
clock drives SYSCLK for the main system including the CPU and peripherals. The IPLL cannot be turned
off by clearing the PLLON bit, if the IPLL clock is selected. When PLLSEL is changed, it takes a
maximum of 4 OSCCLK plus 4 PLLCLK cycles to make the transition. During the transition, all clocks
freeze and CPU activity ceases.
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Periodic Interrupt Timer (S12PIT24B4CV1)

*  Run mode

This is the basic mode of operation.

*  Wait mode

PIT operation in wait mode is controlled by the PITSWAI bit located in the PITCFLMT register.
In wait mode, if the bus clock is globally enabled and if the PITSWAI bit is clear, the PIT operates

like in run mode. In wait mode, if the PITSWALI bit is set, the PIT module is stalled.
» Stop mode

In full stop mode or pseudo stop mode, the PIT module is stalled.

* Freeze mode

PIT operation in freeze mode is controlled by the PITFRZ bit located in the PITCFLMT register.
In freeze mode, if the PITFRZ bit is clear, the PIT operates like in run mode. In freeze mode, if the

PITFRZ bit is set, the PIT module is stalled.

12.1.4 Block Diagram

Figure 12-1 shows a block diagram of the PIT module.

Bus Clock

8-Bit
Micro Timer O

12.2 External Signal Description

8-Bit
Micro Timer 1

Micro Time . Interrupt O
. . - ————
Base 0 >7 16-Bit Timer O Time-Out 0 » Interface Trigger 0
Ti out1 Interrupt 1
. . - ————>
>7 16-Bit Timer 1 ime-u » Interface Trigger 1
Micro
i Interrupt 2
Time oo
Base 1 >7 16-Bit Timer 2 Time-Out 2 > Interface | Trigger 2
Ti out 3 Interrupt 3
. . - ————>
>7 16-Bit Timer 3 ime-u » Interface

Figure 12-1. PIT24B4C Block Diagram

The PIT module has no external pins.
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Pulse-Width Modulator (S12PWM8B8CV1)
2 registers become the high order bytes of the double byte channel. When channels 0 and 1 are
concatenated, channel 0 registers become the high order bytes of the double byte channel.

See Section 13.4.2.7, “PWM 16-Bit Functions” for a more detailed description of the concatenation PWM
Function.

NOTE
Change these bits only when both corresponding channels are disabled.

Table 13-8. PWMCTL Field Descriptions

Field Description

7 Concatenate Channels 6 and 7

CONG67 0 Channels 6 and 7 are separate 8-bit PWMs.

1 Channels 6 and 7 are concatenated to create one 16-bit PWM channel. Channel 6 becomes the high order
byte and channel 7 becomes the low order byte. Channel 7 output pin is used as the output for this 16-bit
PWM (bit 7 of port PWMP). Channel 7 clock select control-bit determines the clock source, channel 7 polarity
bit determines the polarity, channel 7 enable bit enables the output and channel 7 center aligned enable bit
determines the output mode.

6 Concatenate Channels 4 and 5

CON45 0 Channels 4 and 5 are separate 8-bit PWMs.

1 Channels 4 and 5 are concatenated to create one 16-bit PWM channel. Channel 4 becomes the high order
byte and channel 5 becomes the low order byte. Channel 5 output pin is used as the output for this 16-bit
PWM (bit 5 of port PWMP). Channel 5 clock select control-bit determines the clock source, channel 5 polarity
bit determines the polarity, channel 5 enable bit enables the output and channel 5 center aligned enable bit
determines the output mode.

5 Concatenate Channels 2 and 3

CON23 0 Channels 2 and 3 are separate 8-bit PWMs.

1 Channels 2 and 3 are concatenated to create one 16-bit PWM channel. Channel 2 becomes the high order
byte and channel 3 becomes the low order byte. Channel 3 output pin is used as the output for this 16-bit
PWM (bit 3 of port PWMP). Channel 3 clock select control-bit determines the clock source, channel 3 polarity
bit determines the polarity, channel 3 enable bit enables the output and channel 3 center aligned enable bit
determines the output mode.

4 Concatenate Channels 0 and 1

CONO1 0 Channels 0 and 1 are separate 8-bit PWMs.

1 Channels 0 and 1 are concatenated to create one 16-bit PWM channel. Channel 0 becomes the high order
byte and channel 1 becomes the low order byte. Channel 1 output pin is used as the output for this 16-bit
PWM (bit 1 of port PWMP). Channel 1 clock select control-bit determines the clock source, channel 1 polarity
bit determines the polarity, channel 1 enable bit enables the output and channel 1 center aligned enable bit
determines the output mode.

3 PWM Stops in Wait Mode — Enabling this bit allows for lower power consumption in wait mode by disabling
PSWAI the input clock to the prescaler.
0 Allow the clock to the prescaler to continue while in wait mode.
1 Stop the input clock to the prescaler whenever the MCU is in wait mode.

2 PWM Counters Stop in Freeze Mode — In freeze mode, there is an option to disable the input clock to the
PFREZ prescaler by setting the PFRZ bit in the PWMCTL register. If this bit is set, whenever the MCU is in freeze mode,
the input clock to the prescaler is disabled. This feature is useful during emulation as it allows the PWM function
to be suspended. In this way, the counters of the PWM can be stopped while in freeze mode so that once normal
program flow is continued, the counters are re-enabled to simulate real-time operations. Since the registers can
still be accessed in this mode, to re-enable the prescaler clock, either disable the PFRZ bit or exit freeze mode.
0 Allow PWM to continue while in freeze mode.

1 Disable PWM input clock to the prescaler whenever the part is in freeze mode. This is useful for emulation.
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Serial Communication Interface (S12SCIV5)

14.3.2.7 SCI Status Register 1 (SCISR1)

The SCISR1 and SCISR2 registers provides inputs to the MCU for generation of SCI interrupts. Also,
these registers can be polled by the MCU to check the status of these bits. The flag-clearing procedures
require that the status register be read followed by a read or write to the SCI data register.It is permissible
to execute other instructions between the two steps as long as it does not compromise the handling of I/O,
but the order of operations is important for flag clearing.

Module Base + 0x0004

7 6 5 4 3 2 1 0
R TDRE TC RDRF IDLE OR NF FE PF

w
Reset 1 1 0 0 0 0 0 0

|:| = Unimplemented or Reserved

Figure 14-10. SCI Status Register 1 (SCISR1)
Read: Anytime

Write: Has no meaning or effect

Table 14-11. SCISR1 Field Descriptions

Field Description

7 Transmit Data Register Empty Flag — TDRE is set when the transmit shift register receives a byte from the
TDRE SCl data register. When TDRE is 1, the transmit data register (SCIDRH/L) is empty and can receive a new value
to transmit.Clear TDRE by reading SCI status register 1 (SCISR1), with TDRE set and then writing to SCI data
register low (SCIDRL).

0 No byte transferred to transmit shift register
1 Byte transferred to transmit shift register; transmit data register empty

6 Transmit Complete Flag — TC is set low when there is a transmission in progress or when a preamble or break
TC character is loaded. TC is set high when the TDRE flag is set and no data, preamble, or break character is being
transmitted.When TC is set, the TXD pin becomes idle (logic 1). Clear TC by reading SCI status register 1
(SCISR1) with TC set and then writing to SCI data register low (SCIDRL). TC is cleared automatically when data,
preamble, or break is queued and ready to be sent. TC is cleared in the event of a simultaneous set and clear of
the TC flag (transmission not complete).

0 Transmission in progress
1 No transmission in progress

5 Receive Data Register Full Flag — RDRF is set when the data in the receive shift register transfers to the SCI
RDRF data register. Clear RDRF by reading SCI status register 1 (SCISR1) with RDRF set and then reading SCI data
register low (SCIDRL).

0 Data not available in SCI data register
1 Received data available in SCI data register

4 Idle Line Flag — IDLE is set when 10 consecutive logic 1s (if M = 0) or 11 consecutive logic 1s (if M =1) appear
IDLE on the receiver input. Once the IDLE flag is cleared, a valid frame must again set the RDRF flag before an idle
condition can set the IDLE flag.Clear IDLE by reading SCI status register 1 (SCISR1) with IDLE set and then
reading SCI data register low (SCIDRL).

0 Receiver input is either active now or has never become active since the IDLE flag was last cleared
1 Receiver input has become idle
Note: When the receiver wakeup bit (RWU) is set, an idle line condition does not set the IDLE flag.
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Voltage Regulator (S12VREGL3V3V1)

17.3.2.3 Autonomous Periodical Interrupt Control Register (VREGAPICL)

The VREGAPICL register allows the configuration of the VREG_3V3 autonomous periodical interrupt
features.

0x02F2
7 6 5 4 3 2 1 0
0 0
W APICLK APIES APIEA APIFE APIE APIF
Reset 0 0 0 0 0 0 0 0

|:| = Unimplemented or Reserved

Figure 17-3. Autonomous Periodical Interrupt Control Register (VREGAPICL)

Table 17-6. VREGAPICL Field Descriptions

Field Description

7 Autonomous Periodical Interrupt Clock Select Bit — Selects the clock source for the API. Writable only if
APICLK APIFE = 0; APICLK cannot be changed if APIFE is set by the same write operation.
0 Autonomous periodical interrupt clock used as source.
1 Bus clock used as source.

4 Autonomous Periodical Interrupt External Select Bit — Selects the waveform at the external pin.If set, at the
APIES external pin a clock is visible with 2 times the selected API Period (Table 17-10). If not set, at the external pin will
be a high pulse at the end of every selected period with the size of half of the min period (Table 17-10). See
device level specification for connectivity.

0 At the external periodic high pulses are visible, if APIEA and APIFE is set.
1 Atthe external pin a clock is visible, if APIEA and APIFE is set.

3 Autonomous Periodical Interrupt External Access Enable Bit — If set, the waveform selected by bit APIES
APIEA can be accessed externally. See device level specification for connectivity.
0 Waveform selected by APIES can not be accessed externally.
1 Waveform selected by APIES can be accessed externally, if APIFE is set.

2 Autonomous Periodical Interrupt Feature Enable Bit — Enables the API feature and starts the API timer
APIFE when set.
0 Autonomous periodical interrupt is disabled.
1 Autonomous periodical interrupt is enabled and timer starts running.

1 Autonomous Periodical Interrupt Enable Bit
APIE 0 API interrupt request is disabled.
1 API interrupt will be requested whenever APIF is set.

0 Autonomous Periodical Interrupt Flag — APIF is set to 1 when the in the API configured time has elapsed.
APIF This flag can only be cleared by writing a 1 to it. Clearing of the flag has precedence over setting.
Writing a 0 has no effect. If enabled (APIE = 1), APIF causes an interrupt request.
0 API timeout has not yet occurred.
1 API timeout has occurred.
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256 KByte Flash Module (S12XFTMR256K1V1)

Table 18-20. P-Flash Protection Lower Address Range

FPLS[1:0] Global Address Range Protected Size
00 0x7F_8000-0x7F_83FF 1 Kbyte
01 Ox7F_8000-0x7F_87FF 2 Kbytes
10 0x7F_8000-0x7F_8FFF 4 Kbytes
11 Ox7F_8000-0x7F_9FFF 8 Kbytes

All possible P-Flash protection scenarios are shown in Figure 18-14. Although the protection scheme is
loaded from the Flash memory at global address O0x7F_FFOC during the reset sequence, it can be changed
by the user. The P-Flash protection scheme can be used by applications requiring reprogramming in single
chip mode while providing as much protection as possible if reprogramming is not required.
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128 KByte Flash Module (S12XFTMR128K1V1)

phrase index values for the Read Once command range from 0x0000 to 0x0007. During execution of the
Read Once command, any attempt to read addresses within P-Flash block will return invalid data.

Table 19-38. Read Once Command Error Handling

Register Error Bit Error Condition

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

ACCERR Set if command not available in current mode (see Table 19-28)

Set if an invalid phrase index is supplied
FSTAT

FPVIOL None

MGSTAT1 Set if any errors have been encountered during the read

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

19.4.2.5 Program P-Flash Command

The Program P-Flash operation will program a previously erased phrase in the P-Flash memory using an
embedded algorithm.

CAUTION

A P-Flash phrase must be in the erased state before being programmed.
Cumulative programming of bits within a Flash phrase is not allowed.

Table 19-39. Program P-Flash Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters
000 0x06 Gli?jte)ilti?;gr-?:slzs[ﬁ zt):li)i]kto
001 Global address [15:0] of phrase location to be programmed1
010 Word 0 program value
011 Word 1 program value
100 Word 2 program value
101 Word 3 program value

1 Global address [2:0] must be 000

Upon clearing CCIF to launch the Program P-Flash command, the Memory Controller will program the
data words to the supplied global address and will then proceed to verify the data words read back as
expected. The CCIF flag will set after the Program P-Flash operation has completed.
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64 KByte Flash Module (S12XFTMR64K1V1)

Table 20-7. FDIV vs OSCCLK Frequency

OSCCLK Frequency OSCCLK Frequency
(MH2) FDIV[6:0] (MH2) FDIV[6:0]

MIN? MAX2 MIN? MAX2

1.60 2.10 0x01 33.60 34.65 0x20
2.40 3.15 0x02 34.65 35.70 0x21
3.20 4.20 0x03 35.70 36.75 0x22
4.20 5.25 0x04 36.75 37.80 0x23
5.25 6.30 0x05 37.80 38.85 0x24
6.30 7.35 0x06 38.85 39.90 0x25
7.35 8.40 0x07 39.90 40.95 0x26
8.40 9.45 0x08 40.95 42.00 0x27
9.45 10.50 0x09 42.00 43.05 0x28
10.50 11.55 Ox0A 43.05 44.10 0x29
11.55 12.60 0x0B 44.10 45.15 0x2A
12.60 13.65 0x0C 45.15 46.20 0x2B
13.65 14.70 0x0D 46.20 47.25 0x2C
14.70 15.75 OXOE 47.25 48.30 0x2D
15.75 16.80 OXOF 48.30 49.35 Ox2E
16.80 17.85 0x10 49.35 50.40 Ox2F
17.85 18.90 0x11

18.90 19.95 0x12

19.95 21.00 0x13

21.00 22.05 0x14

22.05 23.10 0x15

23.10 24.15 0x16

24.15 25.20 0x17

25.20 26.25 0x18

26.25 27.30 0x19

27.30 28.35 Ox1A

28.35 29.40 0x1B

29.40 30.45 0x1C

30.45 31.50 0x1D

31.50 32.55 OX1E

32.55 33.60 Ox1F

1 FDIV shown generates an FCLK frequency of >0.8 MHz
2 FDIV shown generates an FCLK frequency of 1.05 MHz
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Electrical Characteristics

Table A-4. Operating Conditions

Voltage difference Vppg t0 Vppx AvDDR -0.1 0 0.1 \Y,
Voltage difference Vggy t0 Vgga Ayssx refer to Table A-14
VOItage difference VSSl , VSSZ , Vss3 , VSSPLL to VSSX AVSS -0.1 0 0.1 \Y
Digital logic supply voltage® Vbb 1.72 1.8 1.98 \Y
PLL supply voltage VppPLL 1.72 18 1.98 \Y
Oscillator? (Loop Controlled Pierce) fosc 4 — 16 MHz
(Full Swing Pierce) 2 — 40
Bus frequency® fous 0.5 — 40 MHz
Temperature Option C °C
Operating junction temperature range T -40 — 110
Operating ambient temperature range® TA -40 27 85
Temperature Option V °C
Operating junction temperature range T -40 — 130
Operating ambient temperature range4 TA -40 27 105
Temperature Option M °C
Operating junction temperature range T -40 — 150
Operating ambient temperature range® TA -40 27 125

The device contains an internal voltage regulator to generate the fogic and PLL supply out of the 17O supply.

This refers to the oscillator base frequency. Typical crystal & resonator tolerances are supported.

Please refer to Table A-24 for maximum bus frequency limits with frequency modulation enabled

Please refer to Section A.1.8, “Power Dissipation and Thermal Characteristics” for more details about the relation between
ambient temperature T, and device junction temperature Tj.

A WN PP

NOTE

Using the internal voltage regulator, operation is guaranteed in a power
down until a low voltage reset assertion.

A.1.8 Power Dissipation and Thermal Characteristics

Power dissipation and thermal characteristics are closely related. The user must assure that the maximum
operating junction temperature is not exceeded. The average chip-junction temperature (T;) in °C can be
obtained from:

T3 = Tat(Ppe0;5,)

TJ = Junction Temperature, [°C]

T, = Ambient Temperature, [°C]

A
PD = Total Chip Power Dissipation, [W]

®JA = Package Thermal Resistance, [°C/W]
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Table A-6. Thermal Package Characteristics (9512XS128)*

Electrical Characteristics

horizontal configuration in natural convection.

horizontal configuration in natural convection.

Num | C Rating Symbol Min Typ Max Unit
LQFP 112

1 Thermal resistance LQFP 112, single sided PCB? 03a — — 58 °C/W

2 Thermal resistance LQFP 112, double sided PCB 03a — — 48 °C/W
with 2 internal planes®

3 Junction to Board LQFP 112 038 — — 36 °C/wW

4 Junction to Case LQFP 1124 0;c — — 14 °C/W

5 Junction to Package Top LQFP 112° ¥ir — — 2 °C/W

QFP 80

6 Thermal resistance QFP 80, single sided PCB? 03a — — 56 °C/W

7 Thermal resistance QFP 80, double sided PCB 01a — — 43 °C/IW
with 2 internal planes®

8 Junction to Board QFP 80 038 — — 28 °CIW

9 Junction to Case QFP 80* 0;c — — 19 °C/W

10 Junction to Package Top QFP 80° Y7 — — 5 °C/W

LQFP 64

11 Thermal resistance LQFP 64, single sided PCB? 03a — — 64 °C/IW

12 Thermal resistance LQFP 64, double sided PCB 03a — — 46 °C/W
with 2 internal planes®

13 | D |[Junction to Board LQFP 64 038 — — 28 °CIW

14 | D |Junction to Case LQFP 64% 0;c — — 13 °C/W

15 | D |Junction to Package Top LQFP 64° ¥r — — 2 °C/W

1_The values for thermal resistance are achieved by package simulations

Junction to ambient thermal resistance, 8, was simulated to be equivalent to the JEDEC specification JESD51-2 in a
Junction to ambient thermal resistance, 8, was simulated to be equivalent to the JEDEC specification JESD51-7 in a

Junction to case thermal resistance was simulated to be equivalent to the measured values using the cold plate technique with

the cold plate temperature used as the “case” temperature. This basic cold plate measurement technique is described by MIL-
STD 883D, Method 1012.1. This is the correct thermal metric to use to calculate thermal performance when the package is
being used with a heat sink.

Thermal characterization parameter ¥ is the “resistance” from junction to reference point thermocouple on top center of the

case as defined in JESD51-2. ¥t is a useful value to use to estimate junction temperature in a steady state customer
enviroment.
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Detailed Register Address Map

0x0240-0x027F Port Integration Module (PIM) Map 5 of 5

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
0X0276 PEROADO R|{ PEROADO | PEROADO | PEROADO | PEROADO | PEROADO | PEROADO | PEROADO | PEROADO
" 7 6 5 4 3 2 1 0
0X0277 PER1ADO R| PER1ADO | PER1ADO | PER1ADO | PER1ADO | PER1ADO | PER1ADO | PER1ADO | PER1ADO
W, 7 6 5 4 3 2 1 0
0x0278- R d R 0 0 0 0 0 0 0 0
0X027F eserved

0x0280-0x02BF Reserved Register Space

Address  Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0280- , R 0 0 0 0 0 0 0 0
OX02BF eserve

0x02C0—-0x02EF Analog-to-Digital Converter 12-Bit 16-Channel (ATDO) Map

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x02CO0  ATDOCTLO 0 0 0 0 WRAP3 | WRAP2 | WRAP1 | WRAPO
0x02C1  ATDOCTL1 E-SFE:_G SRES1 SRESO | SMP_DIS E;:I'EISG E;:I'EIZG Eg:j;_G E;I:'EE)G
0x02C2  ATDOCTL2 0 AFFC ICLKSTP | ETRIGLE | ETRIGP | ETRIGE ASCIE ACMPIE
0x02C3  ATDOCTL3 DJM S8C S4C S2C SiC FIFO FRZ1 FRZO
0x02C4  ATDOCTL4 SMP2 SMP1 SMPO PRS4 PRS3 PRS2 PRS1 PRSO
0x02C5  ATDOCTLS 0 SC SCAN MULT CD CcC CB CA
0x02C6  ATDOSTATO SCF 0 ETORF FIFOR ccs cc2 ccl cCo
0 0 0 0 0 0 0 0

0x02C7 Reserved

0x02C8 ATDOCMPEH CMPE15 | CMPE14 | CMPE13 | CMPE12 | CMPE11 | CMPE10 | CMPE9 CMPES8

0x02C9 ATDOCMPEL CMPE7 CMPEG6 CMPES CMPE4 CMPE3 CMPE2 CMPEL1 CMPEO

CCF15 CCF14 CCF13 CCF12 CCF11 CCF10 CCF9 CCF8

0x02CA ATDOSTAT2H

CCF7 CCF6 CCF5 CCF4 CCF3 CCF2 CCF1 CCFO
0x02CB ATDOSTAT2L

0x02CC ATDODIENH IEN15 IEN14 IEN13 IEN12 IEN11 IEN10 IEN9 IEN8

0x02CD ATDODIENL IEN7 IENG IENS IEN4 IEN3 IEN2 IEN1 IENO

0x02CE ATDOCMPHTH CMPHT15 | CMPHT14 | CMPHT13 | CMPHT12 | CMPHT11 | CMPHT10 | CMPHT9 | CMPHT8

S IS IS TS VS TSTVSVSVTSVTSTSTSVSTSTSD
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