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Device Overview MC9S12VR-Family

1.7.2.7 PS[5:0] — Port S I/O Signals

PS[5:0] are general-purpose input or output signals. They can have a pull-up or pull-down device selected
and enabled on per signal basis. Out of reset the pull-up devices are enabled.

1.7.2.8  PT[3:0] — Port T I/O Signals

PT[3:0] are general-purpose input or output signals. They can have a pull-up or pull-down device selected
and enabled on per signal basis. Out of reset the pull devices are disabled.

1.7.2.9 PL[3:0] / KWL[3:0] — Port L Input Signals

PL[3:0] are high voltage input ports. The signals can be configured on per signal basis as interrupt inputs
with wake-up capability (KWL[3:0]).

1.7.2.10 LIN — LIN Physical Layer

This pad is connected to the single-wire LIN data bus.

1.7.2.11 HS[1:0] — High-Side Drivers Output Signals

Outputs of the two high-side drivers intended to drive incandescent bulbs or LEDs.

1.7.2.12 LS[1:0] — Low-Side Drivers Output Signals

Outputs of the two low-side drivers intended to drive inductive loads (relays).

1.7.2.13 VSENSE — Voltage Sensor Input

This pin can be connected to the supply (Battery) line for voltage measurements. The voltage present at
this input is scaled down by an internal voltage divider, and can be routed to the internal ADC via an analog
multiplexer. The pin itself is protected against reverse battery connections. To protect the pin from external
fast transients an external resistor is needed.

1.7.2.14 AN[5:0] — ADC Input Signals
AN[5:0] are the analog inputs of the Analog-to-Digital Converter.

1.7.2.15 SPI Signals

1.7.2.15.1  SS Signal

This signal is associated with the slave select SS functionality of the serial peripheral interface SPI.

1.7.2.15.2 SCK Signal

This signal is associated with the serial clock SCK functionality of the serial peripheral interface SPI.
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Port Integration Module (S12VRPIMV2)

It becomes only active if the pin is used as an input. A pullup device can be activated if the pin is used as
a wired-or output.

24.2.7 Wired-or mode register (WOMx)

If the pin is used 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 (PIEXx)

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

24.2.9 Interrupt flag register (PIFx)

If the pin is used as an interrupt input this register holds the interrupt flag after a valid pin event.

2.4.2.10 Module routing register (MODRRXx)

Routing registers allow software re-configuration of specific peripheral inputs and outputs:
*  MODRRO selects the driving source of the HSDRV and LSDRYV pins
* MODRRI selects optional pins for PWM channels and ETRIG inputs
*  MODRR?2 supports options to test the internal SCI-LINPHY interface signals

2.4.3 Pins and Ports

NOTE

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

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

2.4.3.2 Port E
This port is associated with the CPMU OSC.
Port E pins PE1-0 can be used for general-purpose or with the CPMU OSC module.

2.4.3.3 Port T
This port is associated with TIM, routed SCI-LINPHY interface and routed SPI.

Port T pins can be used for either general-purpose I/O or with the channels of the standard TIM, SPI, or
SCI and LINPHY subsystems.
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S$12G Memory Map Controller (S12GMMCV1)

Read: Anytime.
Write: Only if a transition is allowed (see Figure 3-4).

The MODC bit of the MODE register is used to select the MCU’s operating mode.
Table 3-4. MODE Field Descriptions

Field Description

7 Mode Select Bit — This bit controls the current operating mode during RESET high (inactive). The external
MODC mode pin MODC determines the operating mode during RESET low (active). The state of the pin is registered
into the respective register bit after the RESET signal goes inactive (see Figure 3-4).

Write restrictions exist to disallow transitions between certain modes. Figure 3-4 illustrates all allowed mode
changes. Attempting non authorized transitions will not change the MODE bit, but it will block further writes to
the register bit except in special modes.

Write accesses to the MODE register are blocked when the device is secured.

Special
Single-Chip
(89)

0

Normal

Single-Chip

(NS)
1

Figure 3-4. Mode Transition Diagram when MCU is Unsecured

3.3.2.2 Direct Page Register (DIRECT)

Address: 0x0011

7 6 5 4 3 2 1 0
R
W DP15 DP14 DP13 DP12 DP11 DP10 DP9 DP8
Reset 0 0 0 0 0 0 0 0

Figure 3-5. Direct Register (DIRECT)
Read: Anytime
Write: anytime in special SS, write-once in NS.

This register determines the position of the 256 Byte direct page within the memory map.It is valid for both
global and local mapping scheme.
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S$12G Memory Map Controller (S12GMMCV1)

higher priority than BDM accesses unless the BDM module has been stalled for more then 128 bus cycles.
In this case the pending BDM access will be processed immediately.

3.4.5 Interrupts
The SI2GMMC does not generate any interrupts.
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S$12 Clock, Reset and Power Management Unit (S12CPMU_UHV)

4.4.2 Startup from Reset

An example for startup of the clock system from Reset is given in Figure 4-33.
Figure 4-33. Startup of clock system after Reset

System |
Reset
768 cycl . .

| fPLLRST ?yc = I—’ fp|_|_ Increasing I—V fpLL=12.5MHz |—} fpLL=25MHz
PLLCLK )(I L L1 1 L L LML Lo oo iyt

I I
LOCK | I Hock o !

I I

I I
SYNDIV | }$18 (default target fyco=50MHz) /

| | /
POSTDIV! }$03 (default target fp | =fyco/4 = 12.5MHz) X $01

| 7
:X reset state 'X:X . example change

CPU vector fetch, program execution of POSTDIV

4.4.3 Stop Mode using PLLCLK as Bus Clock

An example of what happens going into Stop Mode and exiting Stop Mode after an interrupt is shown in
Figure 4-34. Disable PLL Lock interrupt (LOCKIE=0) before going into Stop Mode.

Figure 4-34. Stop Mode using PLLCLK as Bus Clock

wakeup ?

CPU execution XSTOP instruction X interrupt X continue execution

—1tsTP_REC—>

PLLCLK [UUUUUUUT
F——ti0ck > >

LOCK |

Depending on the COP configuration there might be an additional significant latency time until COP is
active again after exit from Stop Mode due to clock domain crossing synchronization. This latency time
of 2 ACLK cycles occurs if COP clock source is ACLK and the CSAD bit is set and must be added to the
device Stop Mode recovery time tgp rgc- After exit from Stop Mode (Pseudo, Full) for this latency time
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S$12S Debug Module (S12SDBGV2)

Table 6-22. DBGXCTL Field Descriptions (continued)

Field Description
5 Tag Select— This bit controls whether the comparator match has immediate effect, causing an immediate
TAG state sequencer transition or tag the opcode at the matched address. Tagged opcodes trigger only if they
reach the execution stage of the instruction queue.
0 Allow state sequencer transition immediately on match
1 On match, tag the opcode. If the opcode is about to be executed allow a state sequencer transition
4 Break— This bit controls whether a comparator match terminates a debug session immediately, independent
BRK of state sequencer state. To generate an immediate breakpoint the module breakpoints must be enabled
using the DBGC1 bit 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. This bit is ignored if the TAG bit in the same
register is set.
0 Write cycle is matched1Read cycle is 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 ignored if the TAG bit in the same register is set
0 Read/Write is not used in comparison
1 Read/Write is used in comparison
1 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. This bit is ignored if the TAG bit in the same
(Comparator A) |register is set. This bit is only available for comparator A.
0 Match on data bus equivalence to comparator register contents
1 Match on data bus difference to comparator register contents
0 Determines if comparator is enabled
COMPE 0 The comparator is not enabled

1 The comparator is enabled

Table 6-23 shows the effect for RWE and RW on the comparison conditions. These bits are ignored if the
corresponding TAG bit is set since the match occurs based on the tagged opcode reaching the execution
stage of the instruction queue.

Table 6-23. Read or Write Comparison Logic Table

RWE Bit RW Bit RW Signal Comment
0 X 0 RW not used in comparison
0 X 1 RW not used in comparison
1 0 0 Write data bus
1 0 1 No match
1 1 0 No match
1 1 1 Read data bus
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S$12S Debug Module (S12SDBGV2)

Line 1 00 PC1 (Initial 18-bit PC Base Address)
Line 2 11 PC4 PC3 PC2
Compressed | Line 3 01 0 0 PC5
Pure PC Mode | Line 4 00 PC6 (New 18-bit PC Base Address)
Line5 | 10 0 | PC8 | PC7
Line 6 00 PC9 (New 18-bit PC Base Address)
NOTE

Configured for end aligned triggering in compressed PurePC mode, then
after rollover it is possible that the oldest base address is overwritten. In this
case all entries between the pointer and the next base address have lost their
base address following rollover. For example in Table 6-40 if one line of
rollover has occurred, Line 1, PC1, is overwritten with a new entry. Thus the
entries on Lines 2 and 3 have lost their base address. For reconstruction of
program flow the first base address following the pointer must be used, in
the example, Line 4. The pointer points to the oldest entry, Line 2.

Field3 Bits in Compressed Pure PC Modes
Table 6-41. Compressed Pure PC Mode Field 3 Information Bit Encoding

INF1 INFO TRACE BUFFER ROW CONTENT
0 0 Base PC address TB[17:0] contains a full PC[17:0] value

Trace Buffer[5:0] contain incremental PC relative to base address zero value

al Al o

1
0 Trace Buffer[11:0] contain next 2 incremental PCs relative to base address zero value
1 Trace Buffer[17:0] contain next 3 incremental PCs relative to base address zero value

Each time that PC[17:6] differs from the previous base PC[17:6], then a new base address is stored. The
base address zero value is the lowest address in the 64 address range

The first line of the trace buffer always gets a base PC address, this applies also on rollover.

6.4.5.5 Reading Data from Trace Buffer

The data stored in the Trace Buffer can be read provided the DBG module is not armed, is configured for
tracing (TSOURCE bit is set) and the system not secured. When the ARM bit is written to 1 the trace buffer
is locked to prevent reading. The trace buffer can only be unlocked for reading by a single aligned word
write to DBGTB when the module is disarmed.

The Trace Buffer can only be read through the DBGTB register using aligned word reads, any byte or
misaligned reads return 0 and do not cause the trace buffer pointer to increment to the next trace buffer
address. The Trace Buffer data is read out first-in first-out. By reading CNT in DBGCNT the number of
valid lines can be determined. DBGCNT does not decrement as data is read.

Whilst reading an internal pointer is used to determine the next line to be read. After a tracing session, the
pointer points to the oldest data entry, thus if no rollover has occurred, the pointer points to line(, otherwise
it points to the line with the oldest entry. In compressed Pure PC mode on rollover the line with the oldest
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S$12S Debug Module (S12SDBGV2)

6.5.6 Scenario 5

Trigger if following event A, event C precedes event B. i.e. the expected execution flow is A->B->C.

Figure 6-34. Scenario 5

SCR1=0011 SCR2=0110
CHT e
M2

Scenario 5 is possible with the SI2SDBGV1 SCR encoding

6.5.7 Scenario 6

Trigger if event A occurs twice in succession before any of 2 other events (BC) occurs. This scenario is
not possible using the SI2SDBGV1 SCR encoding. S12SDBGV?2 includes additions shown in red. The
change in SCR1 encoding also has the advantage that a State1->State3 transition using M0 is now possible.
This is advantageous because range and data bus comparisons use channelO only.

Figure 6-35. Scenario 6
SCR1=1001 SCR3=1010

CRT e
M12

6.5.8 Scenario 7

Trigger when a series of 3 events is executed out of order. Specifying the event order as M1,M2,M0 to run
in loops (120120120). Any deviation from that order should trigger. This scenario is not possible using the
S12SDBGV1 SCR encoding because OR possibilities are very limited in the channel encoding. By adding
OR forks as shown in red this scenario is possible.

Figure 6-36. Scenario 7

Mo1

SCR1=1101 SCR2=1100 SCR3=1101

W
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Analog-to-Digital Converter (ADC12B6CV2)

Table 8-11. ATD Behavior in Freeze Mode (Breakpoint)

FRZ1 FRZ0 Behavior in Freeze Mode
0 1 Reserved
1 0 Finish current conversion, then freeze
1 1 Freeze Immediately

8.3.2.5 ATD Control Register 4 (ATDCTL4)

Writes to this register will abort current conversion sequence.

Module Base + 0x0004

7 6 5 4 3 2 1 0
R
SMP2 SMP1 SMPO PRS[4:0]
w
Reset 0 0 0 0 0 1 0 1

Figure 8-7. ATD Control Register 4 (ATDCTL4)

Read: Anytime

Write: Anytime
Table 8-12. ATDCTLA4 Field Descriptions

Field Description

7-5 Sample Time Select — These three bits select the length of the sample time in units of ATD conversion clock
SMP[2:0] |cycles. Note that the ATD conversion clock period is itself a function of the prescaler value (bits PRS4-0).
Table 8-13 lists the available sample time lengths.

4-0 ATD Clock Prescaler — These 5 bits are the binary prescaler value PRS. The ATD conversion clock frequency
PRS[4:0] |is calculated as follows:

f _ 'sus
ATDCLK = ZX(PRS+T)

Refer to Device Specification for allowed frequency range of farpcLk-

Table 8-13. Sample Time Select

Sample Time
SMP2 SMP1 SMPO in Number of
ATD Clock Cycles
0 0 0 4
0 0 1 6
0 1 0 8
0 1 1 10
1 0 0 12
1 0 1 16
1 1 0 20
1 1 1 24
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Analog-to-Digital Converter (ADC12B6CV2)

Table 8-16. ATDSTATO Field Descriptions (continued)

Field Description
3-0 Conversion Counter — These 4 read-only bits are the binary value of the conversion counter. The conversion
CC[3:0] counter points to the result register that will receive the result of the current conversion. E.g. CC3=0, CC2=1,
CC1=1, CC0=0 indicates that the result of the current conversion will be in ATD Result Register 6. If in non-FIFO
mode (FIFO=0) the conversion counter is initialized to zero at the beginning and end of the conversion sequence.
If in FIFO mode (FIFO=1) the register counter is not initialized. The conversion counter wraps around when its
maximum value is reached.
Aborting a conversion or starting a new conversion clears the conversion counter even if FIFO=1.
8.3.2.8 ATD Compare Enable Register (ATDCMPE)

Writes to this register will abort current conversion sequence.

Read: Anytime

Write: Anytime

Module Base + 0x0008

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R[ o 0 0 0 0 0 0 0 0 0
CMPE[5:0]
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

|:|= Unimplemented or Reserved

Figure 8-10. ATD Compare Enable Register (ATDCMPE)

Table 8-17. ATDCMPE Field Descriptions

Field Description
5-0 Compare Enable for Conversion Number n(n=5, 4, 3, 2, 1, 0) of a Sequence (n conversion number, NOT
CMPE[5:0] | channel number!) — These bits enable automatic compare of conversion results individually for conversions of

a sequence. The sense of each comparison is determined by the CMPHT([n] bit in the ATDCMPHT register.

For each conversion number with CMPE[n]=1 do the following:
1) Write compare value to ATDDRn result register
2) Write compare operator with CMPHT[n] in ATDCPMHT register

CCF[n] in ATDSTAT2 register will flag individual success of any comparison.
0 No automatic compare
1 Automatic compare of results for conversion n of a sequence is enabled.
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Analog-to-Digital Converter (ADC12B6CV2)

8.3.2.12.2 Right Justified Result Data (DJM=1)

Module Base +
0x0010 = ATDDRO, 0x0012 = ATDDR1, 0x0014 = ATDDR2, 0x0016 = ATDDR3
0x0018 = ATDDR4, 0x001A = ATDDR5

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

Rl O 0 0 0

W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I:Iz Unimplemented or Reserved
Figure 8-15. Right justified ATD conversion result register (ATDDRn)

Result-Bit[11:0]

Table 8-22 shows how depending on the A/D resolution the conversion result is transferred to the ATD
result registers for right justified data. Compare is always done using all 12 bits of both the conversion
result and the compare value in ATDDRn.

Table 8-22. Conversion result mapping to ATDDRn

AID. DJM | conversion result mapping to ATDDRn
resolution
8-bit data 1 Result-Bit[7:0] = result,
Result-Bit[11:8]=0000
10-bit data |1 Result-Bit[9:0] = result,
Result-Bit[11:10]=00

MC9S12VR Family Reference Manual, Rev. 2.8

Freescale Semiconductor 271




Analog-to-Digital Converter (ADC12B6CV2)

8.5

Resets

Atreset the ADC12B6C is in a power down state. The reset state of each individual bit is listed within the
Register Description section (see Section 8.3.2, “Register Descriptions’) which details the registers and
their bit-field.

8.6

Interrupts

The interrupts requested by the ADC12B6C are listed in Table 8-24. Refer to MCU specification for
related vector address and priority.

See Section 8.3.2, “Register Descriptions” for further details.

Table 8-24. ATD Interrupt Vectors

CCR
Interrupt Source Mask Local Enable
Sequence Complete Interrupt | bit ASCIE in ATDCTL2
Compare Interrupt | bit ACMPIE in ATDCTL2
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Pulse-Width Modulator (S12PWM8B8CV2)

Rﬁg':ee’ Bit 7 6 5 4 3 2 1 Bit 0
0x0007 R 0 0 0 0 0 0 0 0
RESERVED y
0x0008 R _ _
0x0009 R _ _
0X000A R 0 0 0 0 0 0 0 0
RESERVED y
0X000B R 0 0 0 0 0 0 0 0
RESERVED y
0x000Cc R[ Bit7 6 5 4 3 2 1 Bit 0
2
PWMCNTO™ \y 0 0 0 0 0 0 0
ox000D R[ Bit7 6 5 4 3 2 1 Bit 0
2
PWMCNTT® 0 0 0 0 0 0 0
0x000E R[ Bit7 6 5 4 3 2 1 Bit 0
2
PWMCNT2% \y 0 0 0 0 0 0 0
0X000F R| Bit7 6 5 4 3 2 1 Bit 0
2
PWMCNT3™ \y 0 0 0 0 0 0 0
0x0010 R|[ Bit7 6 5 4 3 2 1 Bit 0
2
PWMCNT4 \y 0 0 0 0 0 0 0
0x0011  R[ Bit7 6 5 4 3 2 1 Bit 0
2
PWMCNTS®™ \y 0 0 0 0 0 0 0
ox0012 R[ Bit7 6 5 4 3 2 1 Bit 0
2
PWMCNT6™ \y 0 0 0 0 0 0 0
0x0013 R|[ Bit7 6 5 4 3 2 1 Bit 0
2
PWMCNT7® 0 0 0 0 0 0 0
0x0014 R
0x0015 R _ .

I:I = Unimplemented or Reserved

Figure 9-2. The scalable PWM Register Summary (Sheet 2 of 4)
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10.3.2 Register Descriptions

Serial Communication Interface (S12SCIV5)

This section consists of register descriptions in address order. Each description includes a standard register
diagram with an associated figure number. Writes to a reserved register locations do not have any effect
and reads of these locations return a zero. Details of register bit and field function follow the register
diagrams, in bit order.

Register

Norme Bit 7 6 5 4 3 2 1 Bit 0
0x0000 R
SCIBDH' | REN TNP1 TNPO SBR12 SBR11 SBR10 SBR9 SBR8
0X0001 R
scBDL! || SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
0X0002 R
SCICR1' || LOOPS | SCISWAI | RSRC M WAKE ILT PE PT
0x0000 R 0 0 0 0
SCIASR1Z | RXEDGIF BERRV | BERRIF | BKDIF
0X0001 R 0 0 0 0 0
SCIACR12 | RXEDGIE BERRIE | BKDIE
0X0002 R 0 0 0 0 0
SCIACR22 BERRM1 | BERRMO | BKDFE
0x0003 R
scicrz | TE TCIE RIE ILIE TE RE RWU SBK
0x0004  R[ TDRE TC RDRF IDLE OR NF FE PF
SCISR1
0X0005 R 0 0 RAF
SCIsR2 | AMAP TXPOL | RXPOL | BRKi3 TXDIR
0X0006 R[ Rs o 0 0 0 0 0 0
SCIDRH
0x0007 R[ R7 R6 R5 R4 R3 R2 R1 RO
SCDRL w17 T6 T5 T4 T3 T2 T TO

1.These registers are accessible if the AMAP bit in the SCISR2 register is set to zero.
2,These registers are accessible if the AMAP bit in the SCISR2 register is set to one.

I:I = Unimplemented or Reserved

Figure 10-2. SCI Register Summary
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Serial Communication Interface (S12SCIV5)

To determine the value of a data bit and to detect noise, recovery logic takes samples at RTS8, RT9, and
RT10. Table 10-18 summarizes the results of the data bit samples.

Table 10-18. Data Bit Recovery

RTS8, RT9, and RT10 Samples Data Bit Determination Noise Flag
000 0 0
001 0 1
010 0 1
011 1 1
100 0 1
101 1 1
110 1 1
111 1 0
NOTE

The RT8, RT9, and RT10 samples do not affect start bit verification. If any
or all of the RTS8, RT9, and RT10 start bit samples are logic 1s following a
successful start bit verification, the noise flag (NF) is set and the receiver
assumes that the bit is a start bit (logic 0).

To verify a stop bit and to detect noise, recovery logic takes samples at RT8, RT9, and RT10. Table 10-19
summarizes the results of the stop bit samples.

Table 10-19. Stop Bit Recovery

RT8, RT9, and RT10 Samples Framing Error Flag Noise Flag
000 1 0
001 1 1
010 1 1
011 0 1
100 1 1
101 0 1
110 0 1
111 0 0
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Serial Peripheral Interface (S12SPIV5)

If MODFEN is set and SSOE is cleared, the SS pin is configured as input for detecting mode fault
error. If the SS input becomes low this indicates a mode fault error where another master tries to
drive the MOSI and SCK lines. In this case, the SPI immediately switches to slave mode, by
clearing the MSTR bit and also disables the slave output buffer MISO (or SISO in bidirectional
mode). So the result is that all outputs are disabled and SCK, MOSI, and MISO are inputs. If a
transmission is in progress when the mode fault occurs, the transmission is aborted and the SPI is
forced into idle state.

This mode fault error also sets the mode fault (MODF) flag in the SPI status register (SPISR). If
the SPI interrupt enable bit (SPIE) is set when the MODF flag becomes set, then an SPI interrupt
sequence is also requested.

When a write to the SPI data register in the master occurs, there is a half SCK-cycle delay. After
the delay, SCK 1is started within the master. The rest of the transfer operation differs slightly,
depending on the clock format specified by the SPI clock phase bit, CPHA, in SPI control register 1
(see Section 11.4.3, “Transmission Formats™).

NOTE

A change of the bits CPOL, CPHA, SSOE, LSBFE, XFRW, MODFEN,
SPCO0, or BIDIROE with SPCO set, SPPR2-SPPRO and SPR2-SPRO in
master mode will abort a transmission in progress and force the SPIinto idle
state. The remote slave cannot detect this, therefore the master must ensure
that the remote slave is returned to idle state.

11.4.2 Slave Mode

The SPI operates in slave mode when the MSTR bit in SPI control register 1 is clear.

Serial clock

In slave mode, SCK is the SPI clock input from the master.

MISO, MOSI pin

In slave mode, the function of the serial data output pin (MISO) and serial data input pin (MOSI)
is determined by the SPCO bit and BIDIROE bit in SPI control register 2.

SS pin

The SS pin is the slave select input. Before a data transmission occurs, the SS pin of the slave SPI

must be low. SS must remain low until the transmission is complete. If SS goes high, the SPI is
forced into idle state.

The SS input also controls the serial data output pin, if SS is high (not selected), the serial data
output pin is high impedance, and, if SS is low, the first bit in the SPI data register is driven out of
the serial data output pin. Also, if the slave is not selected (SS is high), then the SCK input is
ignored and no internal shifting of the SPI shift register occurs.

Although the SPI is capable of duplex operation, some SPI peripherals are capable of only
receiving SPI data in a slave mode. For these simpler devices, there is no serial data out pin.
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Chapter 12
Timer Module (TIM16B8CV3)

Table 12-1.

V03.00 Jan. 28, 2009 Initial version

V03.01 Aug. 26,2009 | 12.1.2/12-370 |- Correct typo: TSCR ->TSCRT;
Figure 12-4./12- | - Correct typo: ECTxxx->TIMxxx

373 - Correct reference: Figure 12-25 -> Figure 12-30
12.3.2.15/12-38 | - Add description, “a counter overflow when TTOV[7] is set”, to be the
7 condition of channel 7 override event.

12.3.2.2/12-376, | - Phrase the description of OC7M to make it more explicit

12.3.2.3/12-377,

12.3.2.4/12-378,
12.4.3/12-393

V03.02 Apri,12,2010 | 12.3.2.8/12-381 |-Add Table 12-10

12.3.2.11/12-38 | -update TCRE bit description
4 -add Figure 12-31

12.4.3/12-393

12.1 Introduction

The basic scalable timer consists of a 16-bit, software-programmable counter driven by a flexible
programmable prescaler.

This timer can be used for many purposes, including input waveform measurements while simultaneously
generating an output waveform. Pulse widths can vary from microseconds to many seconds.

This timer could contain up to 8 (0....7) input capture/output compare channels with one pulse accumulator
available only on channel 7. The input capture function is used to detect a selected transition edge and
record the time. The output compare function is used for generating output signals or for timer software
delays. The 16-bit pulse accumulator is used to operate as a simple event counter or a gated time
accumulator. The pulse accumulator shares timer channel 7 when the channel is available and when in
event mode.

A full access for the counter registers or the input capture/output compare registers should take place in
one clock cycle. Accessing high byte and low byte separately for all of these registers may not yield the
same result as accessing them in one word.

12.1.1 Features
The TIM16B8CV3 includes these distinctive features:

* Up to 8 channels available. (refer to device specification for exact number)
* All channels have same input capture/output compare functionality.
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* Clock prescaling.
* 16-bit counter.
e 16-bit pulse accumulator on channel 7 if channel 7 exists.

12.1.2 Modes of Operation

Stop: Timer is off because clocks are stopped.

Freeze: Timer counter keeps on running, unless TSFRZ in TSCR1 is set to 1.
Wait: Counters keeps on running, unless TSWAI in TSCRI is set to 1.
Normal: Timer counter keep on running, unless TEN in TSCR1 is cleared to 0.
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Table 12-3. CFORC Field Descriptions

Note: Bits related to available channels have functional effect. Writing to unavailable bits has no effect. Read from unavailable
bits return a zero.

Field Description
7:0 Force Output Compare Action for Channel 7:0 — A write to this register with the corresponding data bit(s) set
FOCI[7:0] |causes the action which is programmed for output compare “x” to occur immediately. The action taken is the
same as if a successful comparison had just taken place with the TCx register except the interrupt flag does not
get set.

Note: A channel 7 event, which can be a counter overflow when TTOV[7] is set or a successful output compare
on channel 7, overrides any channel 6:0 compares. If forced output compare on any channel occurs at the
same time as the successful output compare then forced output compare action will take precedence and
interrupt flag won’t get set.

12.3.2.3 Output Compare 7 Mask Register (OC7M)

Module Base + 0x0002

7 6 5 4 3 2 1 0
R
oCc7m7 OC7M6 OC7M5 OC7M4 OC7M3 OoCc7M2 OC7M1 OC7MO0
w
Reset 0 0 0 0 0 0 0 0

Figure 12-8. Output Compare 7 Mask Register (OC7M)

' This register is available only when channel 7 exists and is reserved if that channel does not exist. Writes to a reserved register
have no functional effect. Reads from a reserved register return zeroes.

Read: Anytime

Write: Anytime

Table 12-4. OC7M Field Descriptions

Field Description
7:0 Output Compare 7 Mask — A channel 7 event, which can be a counter overflow when TTOV[7] is set or a
OC7M[7:0] |successful output compare on channel 7, overrides any channel 6:0 compares. For each OC7M bit that is set,

the output compare action reflects the corresponding OC7D bit.
0 The corresponding OC7Dx bit in the output compare 7 data register will not be transferred to the timer port on
a channel 7 event, even if the corresponding pin is setup for output compare.
1 The corresponding OC7Dx bit in the output compare 7 data register will be transferred to the timer port on a
channel 7 event.
Note: The corresponding channel must also be setup for output compare (I0Sx = 1 and OCPDx = 0) for data to
be transferred from the output compare 7 data register to the timer port.

MC9S12VR Family Reference Manual, Rev. 2.8

Freescale Semiconductor

377



64 KByte Flash Module (S12FTMRG64K512V1)

17.4.6.13 Set Field Margin Level Command

The Set Field Margin Level command, valid in special modes only, causes the Memory Controller to set
the margin level specified for future read operations of the P-Flash or EEPROM block.

Table 17-55. Set Field Margin Level Command FCCOB Requirements

CCOBIX[2:0]

FCCOB Parameters

000

OxOE

Global address [17:16] to identify the Flash
block

001

Margin level setting

Upon clearing CCIF to launch the Set Field Margin Level command, the Memory Controller will set the
field margin level for the targeted block and then set the CCIF flag.

NOTE

When the EEPROM block is targeted, the EEPROM field margin levels are
applied only to the EEPROM reads. However, when the P-Flash block is
targeted, the P-Flash field margin levels are applied to both P-Flash and
EEPROM reads. It is not possible to apply field margin levels to the P-Flash

block only.

Valid margin level settings for the Set Field Margin Level command are defined in Table 17-56.

Table 17-56. Valid Set Field Margin Level Settings

ccos

(CCOBIX=001)

Level Description

0x0000 Return to Normal Level
0x0001 User Margin-1 Level’
0x0002 User Margin-0 Level?
0x0003 Field Margin-1 Level'
0x0004 Field Margin-0 Level?

T Read margin to the erased state
2 Read margin to the programmed state
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