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{ agration Module (S12PPIMV1)
2.3.23 Port T Routing Register (PTTRR)
Address 0x0247 Access: User read®
6 5 4 1 0
R 0 0 0 0 0
PTTRR5 PTTRR4 PTTRRO
W
Routing
Option — — PWM5 PWM4 — — — PWMO
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 2-21. Port T Routing Register (PTTRR)

1. Read: Anytime
Write: Anytime

Thisregister configures the re-routing of PWM channels on alternative pinson Port T.

Table 2-20. Port T Routing Register Field Descriptions

Field Description
5 Port T data direction—
PTTRR | This register controls the routing of PWM channel 5.
1 PWMS5 routed to PT5
0 PWMS5 routed to PP5
4 Port T data direction—
PTTRR | This register controls the routing of PWM channel 4.
1 PWM4 routed to PT4
0 PWM4 routed to PP4
0 Port T data direction—
PTTRR | This register controls the routing of PWM channel 0.

1 PWMO routed to PTO
0 PWMO routed to PPO
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Chapter 4
Interrupt Module (S12SINTV1)

Version | Revision | Effective L
Number Date Date Author Description of Changes
01.02 13 Sep updates for S12P family devices:
2007 - re-added XIRQ and IRQ references since this functionality is used
on devices without D2D
- added low voltage reset as possible source to the pin reset vector
01.03 21 Nov added clarification of “Wake-up from STOP or WAIT by XIRQ with
2007 X bit set” feature
01.04 20 May added footnote about availability of “Wake-up from STOP or WAIT
2009 by XIRQ with X bit set” feature
4.1 Introduction

The INT module decodes the priority of all system exception requests and provides the applicable vector
for processing the exception to the CPU. The INT module supports:

» I Dbit and X bit maskable interrupt requests

* A non-maskable unimplemented op-code trap

* A non-maskable software interrupt (SWI) or background debug mode request

» Three system reset vector requests

* A spurious interrupt vector

Each of the I bit maskable interrupt requests is assigned to a fixed priority level.

4.1.1

Glossary

Table 4-2 contains terms and abbreviations used in the document.

4.1.2

Table 4-2. Terminology

Term Meaning

CCR Condition Code Register (in the CPU)
ISR Interrupt Service Routine

MCU Micro-Controller Unit

Features

* Interrupt vector base register (IVBR)

*  One spurious interrupt vector (at address vector base! + 0x0080).
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k ck, Reset and Power Management Unit (S12CPMU)

7.3.2 Register Descriptions
This section describes all the SI2CPMU registers and their individual bits.

Address order is as listed in Figure 7-3.

7.3.2.1 S12CPMU Synthesizer Register (CPMUSYNR)

The CPMUSYNR register controls the multiplication factor of the PLL and selects the VCO frequency
range.

0x0034
7 6 5 4 3 2 1 0
R
VCOFRQJ[1:0] SYNDIVI[5:0]
W
Reset 0 1 0 1 1 1 1 1

Figure 7-4. S12CPMU Synthesizer Register (CPMUSYNR)
Read: Anytime

Write: If PROT=0 (CPMUPROT register) and PLLSEL=1 (CPMUCLKS register), then write anytime.
Else write has no effect.
NOTE
Writing to this register clears the LOCK and UPOSC status bits.

If PLL has locked (LOCK=1)  fycq = 2xfpppX (SYNDIV +1)

REF

NOTE

fyco must be within the specified VCO frequency lock range. Bus
frequency f,, must not exceed the specified maximum.

The VCOFRQJ[1:0] bits are used to configure the VCO gain for optimal stability and lock time. For correct
PLL operation the VCOFRQ[1:0] bits have to be selected according to the actual target VCOCLK

frequency as shown in Table 7-1. Setting the VCOFRQJ1:0] bits incorrectly can result in a non functional
PLL (no locking and/or insufficient stability).

Table 7-1. VCO Clock Frequency Selection

VCOCLK Frequency Ranges VCOFRQ[1:0]
32MHz <= f\;co<= 48MHz 00
48MHz < fyco<= 64MHz 01
Reserved 10
Reserved 11

S12P-Family Reference Manual, Rev. 1.13
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{ ck, Reset and Power Management Unit (S12CPMU)
7.3.2.5 S12CPMU Interrupt Enable Register (CPMUINT)

This register enables S12CPMU interrupt requests.

0x0038
7 6 4 2 1
R 0 0 0 0 0
RTIE LOCKIE OSCIE
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Read: Anytime

Write: Anytime

Figure 7-8. S12CPMU Interrupt Enable Register (CPMUINT)

Table 7-4. CRGINT Field Descriptions

Field Description
7 Real Time Interrupt Enable Bit
RTIE 0 Interrupt requests from RTI are disabled.
1 Interrupt will be requested whenever RTIF is set.
4 PLL Lock Interrupt Enable Bit
LOCKIE |0 PLL LOCK interrupt requests are disabled.
1 Interrupt will be requested whenever LOCKIF is set.
1 Oscillator Corrupt Interrupt Enable Bit
OSCIE 0 Oscillator Corrupt interrupt requests are disabled.
1 Interrupt will be requested whenever OSCIF is set.

S12P-Family Reference Manual, Rev. 1.13
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k ck, Reset and Power Management Unit (S12CPMU)

Figure 7-19. Waveform selected on API_EXTCLK pin (APIEA=1, APIFE=1)

| | i API min period / 2
— <

APIES=0

API period |

Y

APIES=1
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k S12 Clock, Reset and Power Management Unit (S12CPMU)

7.4.5 External Oscillator

7.45.1 Enabling the External Oscillator

An example of how to use the oscillator as Bus Clock is shown in Figure 7-34.

Figure 7-34. Enabling the External Oscillator
enable external oscillator by writing OSCE bit to one.

OSCE __|

crystal/resonator starts oscillating
EXTAL

UPOSC flag is set upon successful start of oscillation

UPOSC |

OSCCLK N A A I I I
select OSCCU},as Core/Bus Clock by writing PLLSEL to zero

PLLSEL

Core m——— based on PLLCLK >| based on OSCCLK

Clock
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k ck, Reset and Power Management Unit (S12CPMU)

7.4.6 System Clock Configurations

7.4.6.1 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 64 MHz VCOCLK with POSTDIV set to 0x03. If locked (LOCK=1) this results
in a PLLCLK of 16 MHz and a Bus Clock of 8 MHz. The PLL can be re-configured to other bus
frequencies.

The clock sources for COP and RTTI are based on the internal reference clock generator (IRC1M).

7.4.6.2 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 adaptive spike filter and detection logic which uses the VCOCLK
to filter and qualify the external oscillator clock can be enabled.

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

1. Configure the PLL for desired bus frequency.

2. Optionally the adaptive spike filter and detection logic can be enabled by calculating the integer
value for the OSCFIL[4:0] bits and setting the bandwidth (OSCBW) accordingly.

3. Enable the external oscillator (OSCE bit).

4. Wait for the PLL being locked (LOCK = 1) and the oscillator to start-up and additionally being
qualified if the adaptive spike filter is enabled (UPOSC =1).

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

6. Optionally status interrupts can be enabled (CPMUINT register).
Since the adaptive spike filter (filter and detection logic) uses the VCOCLK to continuously filter and
qualify the external oscillator clock, loosing PLL lock status (LOCK=0) means loosing the oscillator status
information as well (UPOSC=0).
The impact of loosing the oscillator status 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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{ Freescale’s Scalable Controller Area Network (S12MSCANV3)
Figure 8-24. Receive/Transmit Message Buffer — Extended Identifier Mapping (continued)
Register Bit 7 6 5 4 3 2 1 Bit0

Name

Ox00X4 R DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

DSRO w

oxooxs R

B DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

DSR1 W

oxooxe R

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DSR2 W
Ox00X7 R DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DSR3 w
Ox00X8 R DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DSR4 w
oxoox9 R
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

DSR5 W

oxooxA R
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

DSR6 W

oxooxs R
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

DSRY7 W

oxooxc R
DLC3 DLC2 DLC1 DLCO

DLR W

= Unused, always read ‘x’
Read:

» For transmit buffers, anytime when TXEx flag is set (see Section 8.3.2.7, “MSCAN Transmitter
Flag Register (CANTFLG)”) and the corresponding transmit buffer isselectedin CANTBSEL (see
Section 8.3.2.11, “MSCAN Transmit Buffer Selection Register (CANTBSEL)").

» For receive buffers, only when RXF flag is set (see Section 8.3.2.5, “M SCAN Recelver Flag
Register (CANRFLG)").

Write:
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\ le's Scalable Controller Area Network (S12MSCANV3)
MMWWWWWWW
\/VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV<
7 6 5 4 3 2 1 0
R
W
Reset: X X X X X X X X
= Unused; always read ‘X’
Figure 8-32. Identifier Register 2 — Standard Mapping
.Module Base + 0x00X <
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
7 6 5 4 3 2 1 0
R
W
Reset: X X X X X X X X

= Unused; always read ‘X’

Figure 8-33. Identifier Register 3 — Standard Mapping

8.3.3.2 Data Segment Registers (DSRO0-7)

The eight data segment registers, each with bits DB[7:0], contain the data to be transmitted or received.
The number of bytes to be transmitted or received is determined by the data length code in the
corresponding DLR register.

Module Base + 0x00X4 to Module Base + 0x00XB

7 6 5 4 3 2 1 0
R
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
w
Reset: X X X X X X X X

Figure 8-34. Data Segment Registers (DSRO-DSR7) — Extended Identifier Mapping

Table 8-33. DSR0O-DSR7 Register Field Descriptions

Field Description

7-0 Data bits 7-0
DBJ[7:0]

S12P-Family Reference Manual, Rev. 1.13
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k Freescale’s Scalable Controller Area Network (S12MSCANV3)

8.45.5 MSCAN Sleep Mode

The CPU can request the MSCAN to enter this low power mode by asserting the SLPRQ bit in the
CANCTLO register. The time when the MSCAN enters sleep mode depends on a fixed synchronization
delay and its current activity:

» |If thereare one or more message buffers scheduled for transmission (TXEx = 0), the MSCAN will
continue to transmit until all transmit message buffers are empty (TXEx = 1, transmitted
successfully or aborted) and then goes into sleep mode.

» If the MSCAN isreceiving, it continuesto receive and goes into sleep mode as soon as the CAN
bus next becomes idle.

» If the MSCAN is neither transmitting nor receiving, it immediately goesinto sleep mode.

Bus Clock Domain CAN Clock Domain
SLPRQ
ﬁ SLPRQ % sync. Flag
CPU SLPRQ

Sleep Request

SLPAKc sync. % h
Flag SLPAK SLPAK MSCAN
in Sleep Mode

Figure 8-46. Sleep Request / Acknowledge Cycle

NOTE

The application software must avoid setting up a transmission (by clearing
one or more TXEX flag(s)) and immediately request sleep mode (by setting
SLPRQ). Whether the MSCAN starts transmitting or goes into sleep mode
directly depends on the exact sequence of operations.

If leep modeis active, the SLPRQ and SLPAK bits are set (Figure 8-46). The application software must
use SLPAK as a handshake indication for the request (SLPRQ) to go into sleep mode.

When in sleep mode (SLPRQ = 1 and SLPAK =1), the MSCAN stopsitsinternal clocks. However, clocks
that allow register accesses from the CPU side continue to run.

If the MSCAN isin bus-off state, it stops counting the 128 occurrences of 11 consecutive recessive bits
due to the stopped clocks. TXCAN remainsin arecessive state. If RXF = 1, the message can be read and
RXF can be cleared. Shifting anew message into the foreground buffer of the receiver FIFO (RxFG) does
not take place while in sleep mode.

It is possible to access the transmit buffers and to clear the associated TXE flags. No message abort takes
place whilein sleep mode.
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k to-Digital Converter (ADC12B10C)

9.3.2.12.1  Left Justified Result Data (DJM=0)

Module Base +

0x0010 = ATDDRO, 0x0012 = ATDDR1, 0x0014 = ATDDR2, 0x0016 = ATDDR3
0x0018 = ATDDR4, 0x001A = ATDDRS5, 0x001C = ATDDR6, 0Xx001E = ATDDR7
0x0020 = ATDDRS, 0x0022 = ATDDR9

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

=
o

Bit11 |Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0O

w

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D: Unimplemented or Reserved

Figure 9-14. Left justified ATD conversion result register (ATDDRn)

9.3.2.12.2 Right Justified Result Data (DJM=1)

Module Base +

0x0010 = ATDDRO, 0x0012 = ATDDR1, 0x0014 = ATDDR2, 0x0016 = ATDDR3
0x0018 = ATDDR4, 0x001A = ATDDRS5, 0x001C = ATDDR6, 0Xx001E = ATDDR7
0x0020 = ATDDRS, 0x0022 = ATDDR9

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

Rl O 0 0 0
w

Reset O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I:I: Unimplemented or Reserved

Figure 9-15. Right justified ATD conversion result register (ATDDRn)

Bit11 |Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 [ Bil1 | BitO

Table 9-21 shows how depending on the A/D resolution the conversion result is transferred to the ATD

result registers. Compare is always done using all 12 bits of both the conversion result and the compare
value in ATDDRn.

Table 9-21. Conversion result mapping to ATDDRn

A/D. DIM conversion result mapping to
resolution ATDDRnN
8-bitdata |0 Bit[11:4] = result, Bit[3:0]=0000
8-bitdata |1 Bit[7:0] = result, Bit[11:8]=0000
10-bitdata |0 Bit[11:2] = result, Bit[1:0]=00
10-bitdata |1 Bit[9:0] = result, Bit[11:10]=00
12-bit data | X Bit[11:0] = result

9.4  Functional Description
The ADC12B10C is structured into an analog sub-block and a digital sub-block.
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k Analog-to-Digital Converter (ADC12B10C)

9.4.1 Analog Sub-Block

The analog sub-block contains all analog electronics required to perform a single conversion. Separate
power supplies Vppa and Vggp allow to isolate noise of other MCU circuitry from the analog sub-block.

94.1.1 Sample and Hold Machine

The Sample and Hold (S/H) Machine accepts analog signals from the external world and stores them as
capacitor charge on a storage node.

During the sample process the analog input connects directly to the storage node.
The input analog signals are unipolar and must fall within the potential range of Vgga to Vppa.

During the hold process the analog input is disconnected from the storage node.

9.4.1.2 Analog Input Multiplexer

The analog input multiplexer connects one of the 10 external analog input channels to the sample and hold
machine.

9.4.1.3 Analog-to-Digital (A/D) Machine

The A/D Machine performs analog to digital conversions. The resolution is program selectable at either 8
or 10 or 12 bits. The A/D machine uses a successive approximation architecture. It functions by comparing
the stored analog sample potential with a series of digitally generated analog potentials. By following a
binary search algorithm, the A/D machine locates the approximating potential that is nearest to the
sampled potential.

When not converting the A/D machine is automatically powered down.

Only analog input signals within the potential range of Vi to Vi (A/D reference potentials) will result
in a non-railed digital output code.
9.4.2 Digital Sub-Block

This subsection explains some of the digital features in more detail. See Section 9.3.2, “Register
Descriptions” for all details.
9421 External Trigger Input

The external trigger feature allows the user to synchronize ATD conversions to the external environment
events rather than relying on software to signal the ATD module when ATD conversions are to take place.
The external trigger signal (out of reset ATD channel 9, configurable in ATDCTLI1) is programmable to
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k ommunication Interface (S12SCIV5)

RWU bit remains set and the receiver remains on standby until another idle character appears on the RXD
pin.

Idle line wakeup requires that messages be separated by at least one idle character and that no message
contains idle characters.

The idle character that wakes a receiver does not set the receiver idle bit, IDLE, or the receive data register
full flag, RDRF.

The idle line type bit, ILT, determines whether the receiver begins counting logic 1s as idle character bits
after the start bit or after the stop bit. ILT is in SCI control register 1 (SCICRI).

11.4.6.6.2 Address Mark Wakeup (WAKE =1)

In this wakeup method, a logic 1 in the most significant bit (MSB) position of a frame clears the RWU bit
and wakes up the SCI. The logic 1 in the MSB position marks a frame as an address frame that contains
addressing information. All receivers evaluate the addressing information, and the receivers for which the
message is addressed process the frames that follow. Any receiver for which a message is not addressed can
set its RWU bit and return to the standby state. The RWU bit remains set and the receiver remains on
standby until another address frame appears on the RXD pin.

The logic 1 MSB of an address frame clears the receiver’s RWU bit before the stop bit is received and sets
the RDRF flag.

Address mark wakeup allows messages to contain idle characters but requires that the MSB be reserved
for use in address frames.

NOTE
With the WAKE bit clear, setting the RWU bit after the RXD pin has been

idle can cause the receiver to wake up immediately.
11.4.7 Single-Wire Operation

Normally, the SCI uses two pins for transmitting and receiving. In single-wire operation, the RXD pin is
disconnected from the SCI. The SCI uses the TXD pin for both receiving and transmitting.

Transmitter " D

Receiver < RXD

Figure 11-30. Single-Wire Operation (LOOPS =1, RSRC = 1)

Enable single-wire operation by setting the LOOPS bit and the receiver source bit, RSRC, in SCI control
register 1 (SCICR1). Setting the LOOPS bit disables the path from the RXD pin to the receiver. Setting
the RSRC bit connects the TXD pin to the receiver. Both the transmitter and receiver must be enabled
(TE =1 and RE = 1).The TXDIR bit (SCISR2[1]) determines whether the TXD pin is going to be used as
an input (TXDIR = 0) or an output (TXDIR = 1) in this mode of operation.
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Table 13-12. 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 13.3.2.7)

4 Ignore Single Bit Fault — The IGNSF controls single bit fault reporting in the FERSTAT register (see
IGNSF Section 13.3.2.8).
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

1 Force Double Bit Fault Detect — The FDFD bit allows the user to simulate a double bit fault during Flash array
FDFD read operations and check the associated interrupt routine. The FDFD bit is cleared by writing a 0 to FDFD. The
FECCR registers will not be updated during the Flash array read operation with FDFD set unless an actual
double bit fault is detected.

0 Flash array read operations will set the DFDIF flag in the FERSTAT register only if a double bit fault is detected
1 Any Flash array read operation will force the DFDIF flag in the FERSTAT register to be set (see

Section 13.3.2.7) and an interrupt will be generated as long as the DFDIE interrupt enable in the FERCNFG

register is set (see Section 13.3.2.6)

0 Force Single Bit Fault Detect — The FSFD bit allows the user to simulate a single bit fault during Flash array
FSFD read operations and check the associated interrupt routine. The FSFD bit is cleared by writing a 0 to FSFD. The
FECCR registers will not be updated during the Flash array read operation with FSFD set unless an actual single
bit fault is detected.

0 Flash array read operations will set the SFDIF flag in the FERSTAT register only if a single bit fault is detected
1 Flash array read operation will force the SFDIF flag in the FERSTAT register to be set (see Section 13.3.2.7)
and an interrupt will be generated as long as the SFDIE interrupt enable in the FERCNFG register is set (see

Section 13.3.2.6)

13.3.2.6  Flash Error Configuration Register (FERCNFG)
The FERCNFG register enables the Flash error interrupts for the FERSTAT flags.

» set’Module Base + 0x00

X XXX X R N L R R R R R R R R R R R R R R R R R R R R S R R N R R R R R S
5 4 3 2 1 0
R 0 0 0 0 0 0
DFDIE SFDIE
W
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 13-10. Flash Error Configuration Register (FERCNFG)

All assigned bits in the FERCNFG register are readable and writable.
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k 128 KByte Flash Module (S12FTMRC128K1V1)
; set*Module Base + Ox <
7 6 5 4 3 2 1 0
RNV6
FPOPEN FPHDIS FPHS[1:0] FPLDIS FPLS[1:0]
W
Reset F F F F F F F F

I:Iz Unimplemented or Reserved

Figure 13-13. Flash Protection Register (FPROT)

The (unreserved) bits of the FPROT register are writable with the restriction that the size of the protected
region can only be increased (see Section 13.3.2.9.1, “P-Flash Protection Restrictions,” and Table 13-20).

During the reset sequence, the FPROT register is loaded with the contents of the P-Flash protection byte
in the Flash configuration field at global address 0x3_FFOC located in P-Flash memory (see Table 13-3)
as indicated by reset condition ‘F’ in Figure 13-13. To change the P-Flash protection that will be loaded
during the reset sequence, the upper sector of the P-Flash memory must be unprotected, then the P-Flash
protection byte must be reprogrammed. If a double bit fault is detected while reading the P-Flash phrase
containing the P-Flash protection byte during the reset sequence, the FPOPEN bit will be cleared and
remaining bits in the FPROT register will be set to leave the P-Flash memory fully protected.

Trying to alter data in any protected area in the P-Flash memory will result in a protection violation error
and the FPVIOL bit will be set in the FSTAT register. The block erase of a P-Flash block is not possible
if any of the P-Flash sectors contained in the same P-Flash block are protected.

Table 13-16. FPROT Field Descriptions

Description

N DIt determines the protection function for program or
FPOPEN Merase operations as shown in Table 13-17 for the P-Flash block.

0 When FPOPEN is clear, the FPHDIS and FPLDIS bits define unprotected address ranges as specified by the

corresponding FPHS and FPLS bits

1 When FPOPEN is set, the FPHDIS and FPLDIS bits enable protection for the address range specified by the
corresponding FPHS and FPLS bits

6 Reserved Nonvolatile Bit — The RNV bit should remain in the erased state for future enhancements.
RNV[6]
5 Flash Protection Higher Address Range Disable — The FPHDIS bit determines whether there is a

FPHDIS | protected/unprotected area in a specific region of the P-Flash memory ending with global address 0x3_FFFF.
0 Protection/Unprotection enabled
1 Protection/Unprotection disabled

4-3 Flash Protection Higher Address Size — The FPHS bits determine the size of the protected/unprotected area
FPHS[1:0] |in P-Flash memory as shown inTable 13-18. The FPHS bits can only be written to while the FPHDIS bit is set.

FPLDIS protected/unprotected area in a specific region of the P-Flash memory beginning with global address 0x3_8000.
0 Protection/Unprotection enabled
1 Protection/Unprotection disabled

—0
FPLS[1:0] @in P-Flash memory as shown in Table 13-19. The FPLS bits can only be written to while the FPLDIS bit is set.
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Upon clearing CCIF to launch the Program D-Flash command, the user-supplied words will be transferred
to the Memory Controller and be programmed if the area is unprotected. The CCOBIX index value at
Program D-Flash command launch determines how many words will be programmed in the D-Flash block.

/te Flash Module (S12FTMRC128K1V1)

Table 13-61. Program D-Flash Command FCCOB Requirements

CCOBIX[2:0]

FCCOB Parameters

101

Word 3 program value, if desired

The CCIF flag is set when the operation has completed.

Table 13-62. Program D-Flash Command Error Handling

Register Error Bit Error Condition
Set if CCOBIX[2:0] < 010 at command launch
Set if CCOBIX[2:0] > 101 at command launch
Set if command not available in current mode (see Table 13-27)
ACCERR
Set if an invalid global address [17:0] is supplied
. - - - -
FSTAT Set if a misaligned word address is supplied (global address [0] != 0)
Set if the requested group of words breaches the end of the D-Flash block
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
MGSTATO Set if any non-correctable errors have been encountered during the verify

operation

13.4.5.16 Erase D-Flash Sector Command

The Erase D-Flash Sector operation will erase all addresses in a sector of the D-Flash block.
Table 13-63. Erase D-Flash Sector Command FCCOB Requirements

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

CCOBIX[2:0] FCCOB Parameters
Global address [17:16] to identify
000 Ox12 D-Flash block
001 Global address [15:0] anywhere within the sector to be erased.
See Section 13.1.2.2 for D-Flash sector size.

operation has completed.
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register (see Table 13-10) will be changed to unsecure the MCU. Key values of 0x0000 and OxFFFF are
not permitted as backdoor keys. While the Verify Backdoor Access Key command is active, P-Flash
memory and D-Flash memory will not be available for read access and will return invalid data.

The user code stored in the P-Flash memory must have a method of receiving the backdoor keys from an
external stimulus. This external stimulus would typically be through one of the on-chip serial ports.

If the KEYENTJ1:0] bits are in the enabled state (see Section 13.3.2.2), the MCU can be unsecured by the
backdoor key access sequence described below:

1. Follow the command sequence for the Verify Backdoor Access Key command as explained in
Section 13.4.5.11

2. Ifthe Verify Backdoor Access Key command is successful, the MCU is unsecured and the
SECJ[1:0] bits in the FSEC register are forced to the unsecure state of 10

The Verify Backdoor Access Key command is monitored by the Memory Controller and an illegal key will
prohibit future use of the Verify Backdoor Access Key command. A reset of the MCU is the only method
to re-enable the Verify Backdoor Access Key command. The security as defined in the Flash security byte
(0x3_FFOF) is not changed by using the Verify Backdoor Access Key command sequence. The backdoor
keys stored in addresses 0x3_FF00-0x3_FFO07 are unaffected by the Verify Backdoor Access Key
command sequence. The Verify Backdoor Access Key command sequence has no effect on the program
and erase protections defined in the Flash protection register, FPROT.

After the backdoor keys have been correctly matched, the MCU will be unsecured. After the MCU is
unsecured, the sector containing the Flash security byte can be erased and the Flash security byte can be
reprogrammed to the unsecure state, if desired. In the unsecure state, the user has full control of the
contents of the backdoor keys by programming addresses 0x3_FF00-0x3_FF07 in the Flash configuration
field.

13.5.2 Unsecuring the MCU in Special Single Chip Mode using BDM
A secured MCU can be unsecured in special single chip mode by using the following method to erase the
P-Flash and D-Flash memory:

1. Reset the MCU into special single chip mode

2. Delay while the BDM executes the Erase Verify All Blocks command write sequence to check if
the P-Flash and D-Flash memories are erased

3. Send BDM commands to disable protection in the P-Flash and D-Flash memory
Execute the Erase All Blocks command write sequence to erase the P-Flash and D-Flash memory

5. After the CCIF flag sets to indicate that the Erase All Blocks operation has completed, reset the
MCU into special single chip mode

6. Delay while the BDM executes the Erase Verify All Blocks command write sequence to verify that
the P-Flash and D-Flash memory are erased

If the P-Flash and D-Flash memory are verified as erased, the MCU will be unsecured. All BDM
commands will now be enabled and the Flash security byte may be programmed to the unsecure state by
continuing with the following steps:
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k lodule (TIM16B8CV2) Block Description

14.2.7 10C1 — Input Capture and Output Compare Channel 1 Pin

This pin serves as input capture or output compare for channel 1.

14.2.8 10C0O0 — Input Capture and Output Compare Channel 0 Pin
This pin serves as input capture or output compare for channel 0.

NOTE
For the description of interrupts see Section 14.6, “Interrupts”.

14.3 Memory Map and Register Definition

This section provides a detailed description of all memory and registers.

14.3.1 Module Memory Map

The memory map for the TIM16B8CV2 module is given below in Figure 14-5. The address listed for each
register is the address offset. The total address for each register is the sum of the base address for the
TIM16B8CV2 module and the address offset for each register.

14.3.2 Register Descriptions

This section consists of register descriptions in address order. Each description includes a standard
register diagram with an associated figure number. Details of register bit and field function follow the
register diagrams, in bit order.

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

R
0x0000 10S7 10S6 0S5 0S4 10S3 10S2 10S1 10S0
TIOS Wi
0x0001 R 0 0 0 0 0 0 0 0
CFORC W | FOC7 FOC6 FOC5 FOC4 FOC3 FOC2 FOC1 FOCO
0x0002 R

OC7M7 | OC7M6 | OC7M5 | OC7M4 | OC7M3 | OC7M2 | OC7M1 | OC7MO
OC7M W
0x0003 R
0C7D W OC7D7 | OC7D6 | OC7D5 | OC7D4 | OC7D3 | OC7D2 | OC7D1 | OC7DO
0x0004 R

TCNT15 | TCNT14 | TCNT13 | TCNT12 | TCNT11 | TCNT10 | TCNT9 TCNTS8
TCNTH W
0x0005 R
TCNTL W TCNT7 TCNT6 TCNT5 TCNT4 TCNT3 TCNT2 TCNT1 TCNTO

|:| = Unimplemented or Reserved

Figure 14-5. TIM16B8CV2 Register Summary (Sheet 1 of 3)
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14.6.4 Timer Overflow Interrupt (TOF)

This active high output will be asserted by the module to request a timer overflow interrupt to be serviced
by the system controller.
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