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Chapter 2 Port Integration Module (S12ZVMPIMV3)

Global Register

Address Name Bit 7 6 5 4 3 2 1 Bit 0
R 0 0
0x02D6 PIES W PIES5® PIES4% PIES3 PIES2 PIES1 PIESO
R 0 0
0x02D7 PIFS W PIFS5° PIFS4° PIFS3 PIFS2 PIFS1 PIFSO
0x02D8— R 0 0 0 0 0 0 0 0
OXO2DE Reserved
R 0 0
0x02DF WOMS W WOMS5° | WOMS4® | WOMS3 | WOMS2 | WOMS1 | WOMSO
OX02E0— R 0 0 0 0 0 0 0 0
Reserved
Ox02EF W
R 0 0 0 0 0
0x02F0 PTP PTP2° PTP1 PTPO
W
R 0 0 0 0 0 PTIP2% PTIP1 PTIPO
0x02F1 PTIP
R 0 0 0 0 0
0x02F2 DDRP W DDRP2° DDRP1 DDRPO
R 0 0 0 0 0
0x02F3 PERP W PERP2° PERP1 PERPO
R 0 0 0 0 0
0x02F4 PPSP W PPSP2° PPSP1 PPSPO
R 0 0 0 0 0 0 0 0
0x02F5 Reserved
W
R 0 0 0 0
0x02F6 PIEP W OCIE1 PIEP25 PIEP1 PIEPO
R 0 0 0 0
0x02F7 PIFP OCIF1 PIFP2° PIFP1 PIFPO
W
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Chapter 2 Port Integration Module (S12ZVMPIMV3)

2.3.3.2 Port Input Register

Address 0x0262 PTIE Access: User read only’
0x0282 PTIADH
0x0283 PTIADL

0x02C1 PTIT
0x02D1 PTIS
0x02F1 PTIP
7 6 5 4 3 2 1 0
R PTIx7 PTIx6 PTIx5 PTIx4 PTIx3 PTIx2 PTIx1 PTIx0
w
Reset - - - - - - - -

Figure 2-13. Port Input Register
1. Read: Anytime
Write:Never

This is a generic description of the standard port input registers. Refer to Table 2-39 to determine the
implemented bits in the respective register. Unimplemented bits read zero.

Table 2-18. Port Input Register Field Descriptions

Field Description

7-0 Port Input — Data input
PTIx7-0
A read always returns the buffered input state of the associated pin. It can be used to detect overload or short circuit
conditions on output pins.

2.3.3.3 Data Direction Register

Address 0x0264 DDRE Access: User read/write’
0x0284 DDRADH
0x0285 DDRADL
0x02C2 DDRT
0x02D2 DDRS
0x02F2 DDRP

7 6 5 4 3 2 1 0
R
DDRx7 DDRx6 DDRx5 DDRx4 DDRx3 DDRx2 DDRx1 DDRx0
w
Reset 0 0 0 0 0 0 0 0

Figure 2-14. Data Direction Register
1. Read: Anytime

Write: Anytime

This is a generic description of the standard data direction registers. Refer to Table 2-39 to determine the
implemented bits in the respective register. Unimplemented bits read zero.
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Chapter 2 Port Integration Module (S12ZVMPIMV3)

2.3.4.4 Port L Input Register (PTIL)
Address 0x0331 Access: User read onIy1
4 3 2 1 0
R 0 0 0 0 0 0 PTIL0?
w
Reset 0 0 0 0 0 0 -

1. Read: Anytime
Write: No Write

2. Only available for S12ZVMC256

Figure 2-26. Port L Input Register (PTIL)

Table 2-30. PTIL - Register Field Descriptions

Field Description
0 Port Input Data Register Port L —
PTILO A read returns the synchronized input state if the associated pin is used in digital mode, that is the related
DIENL bit is set to 1 and the pin is not used in analog mode (PTAENL[PTAENLO]=0). See Section 2.3.4.11,
“Port L Input Divider Ratio Selection Register (PIRL)". A one is read in any other case'.
T. Refer to PTTEL bit description in Secfion 2.3.4.1T, "Port L Input Divider Rafio Selection Register (PTRL) for an override
condition.
2.3.45 Port L Pull Select Register (PTPSL)
Address 0x0333 Access: User read/write'
4 3 2 1 0
R 0 0 0 0 0 0
PTPSL0?
w
Reset 0 0 0 0 0 0 0

1. Read: Anytime
Write: Anytime

2. Only available for S12ZVMC256

Figure 2-27. Port L Pull Select Register (PTPSL)

Table 2-31. PTPSL Register Field Descriptions

Field

Description

1-0 Port L Pull Select —
PTPSLO | This bit selects a pull device on the HVI pin in analog mode for open input detection. By default a pulldown device
is active as part of the input voltage divider. If this bit set to 1 and PTTEL=1 and not in stop mode a pullup to a level
close to Vppyx takes effect and overrides the weak pulldown device. Refer to Section 2.5.2, “Open Input Detection
on HVI”).
1 Pullup enabled
0 Pulldown enabled
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6.3.2.19

Chapter 6 S12Z Debug (S12ZDBG) Module

Table 6-35. Read or Write Comparison Logic Table

RWE Bit

RW Bit

RW Signal

Comment

1

1

1

Read match

Debug Comparator C Address Register (DBGCAH, DBGCAM, DBGCAL)

Address: 0x0135, DBGCAH

23

22

21

20 ‘

19

18

17

16

R
DBGCA[23:16]
w
Reset 0 0 0 0 \ 0 0 0 0
Address: 0x0136, DBGCAM
15 14 13 12 ‘ " 10 9 8
R
DBGCA[15:8]
w
Reset 0 0 0 0 \ 0 0 0 0
Address: 0x0137, DBGCAL
7 6 5 4 ‘ 3 2 1 0
R
DBGCA[7:0]
w
Reset 0 0 0 0 \ 0 0 0 0

Read: Anytime.
Write: If DBG not armed and PTACT is clear.

Table 6-36. DBGCAH, DBGCAM, DBGCAL Field Descriptions

Figure 6-21. Debug Comparator C Address Register

Field Description

23-16 Comparator Address Bits [23:16]— These comparator address bits control whether the comparator compares
DBGCA |the address bus bits [23:16] to a logic one or logic zero.

[23:16] 0 Compare corresponding address bit to a logic zero

1 Compare corresponding address bit to a logic one

15-0 Comparator Address Bits[15:0]— These comparator address bits control whether the comparator compares
DBGCA |the address bus bits [15:0] to a logic one or logic zero.

[15:0] 0 Compare corresponding address bit to a logic zero

1 Compare corresponding address bit to a logic one

MC9S127VM Family Reference Manual Rev. 2.11

NXP Semiconductors

247



Chapter 8 S12 Clock, Reset and Power Management Unit (V10 and V6)

8.1.1 Differences between S12CPMU_UHV_V10 and S12CPMU_UHV_V6
» The following device pins exist only in V10:
VDDS1, VDDS2, BCTLS1, BCTLS2, SNPS1, SNPS2,
* The feature of switching VDDS1/2 to VRH1/2 (which connects to ADC) exists only in V10

* The following register and bits exist only in VV10:
CPMUVREGCTL register: Bits VRH2EN, VRH1EN, EXTS10N, EXTS20N
CPMULVCTL register: Bit VDDSIE
CPMUVDDS register

* The VDDS Integrity Interrupt only exists in V10
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Chapter 8 S12 Clock, Reset and Power Management Unit (V10 and V6)

Table 8-17. CPMUHTCTL Field Descriptions

Field Description
5 Voltage Access Select Bit — If set, the bandgap reference voltage Vgg can be accessed internally (i.e.
VSEL multiplexed to an internal Analog to Digital Converter channel). If not set, the die temperature proportional
voltage V7 of the temperature sensor can be accessed internally. See device level specification for connectivity.
For any of these access the HTE bit must be set.
0 An internal temperature proportional voltage Vi1 can be accessed internally.
1 Bandgap reference voltage Vgg can be accessed internally.
3 High Temperature Sensor/Bandgap Voltage Enable Bit — This bit enables the high temperature sensor and
HTE bandgap voltage amplifier.
0 The temperature sensor and bandgap voltage amplifier is disabled.
1 The temperature sensor and bandgap voltage amplifier is enabled.
2 High Temperature Detect Status Bit — This read-only status bit reflects the temperature status. Writes have
HTDS no effect.
0 Junction Temperature is below level Tyt p or RPM.
1 Junction Temperature is above level Tyt a and FPM.
1 High Temperature Interrupt Enable Bit
HTIE 0 Interrupt request is disabled.
1 Interrupt will be requested whenever HTIF is set.
0 High Temperature Interrupt Flag — HTIF is set to 1 when HTDS status bit changes. This flag can only be
HTIF cleared by writing a 1.
Writing a 0 has no effect. If enabled (HTIE=1), HTIF causes an interrupt request.
0 No change in HTDS bit.
1 HTDS bit has changed.

NOTE
The voltage at the temperature sensor can be computed as follows:

Vyr(temp) = Viyr(1s0) - (150 - temp) * dViyr

Figure 8-22. Voltage Access Select

Veg |
Ref 1
ADC
VS}.— TEMPSENSE Channel
°c
_ 1
HTD
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Chapter 9 Analog-to-Digital Converter (ADC12B_LBA)

952

Register Descriptions

This section describes in address order all the ADC12B_LBA registers and their individual bits.

9521 ADC Control Register 0 (ADCCTL_0)
Module Base + 0x0000
15 14 13 12 11 10 9 8
" ADC_EN ADC_SR | FRZ_MOD SWAI ACC_CFG[1:0] STR_SEQA | MOD_CFG
Reset 0 0 0 0 0 0 0 0

]

= Unimplemented or Reserved

Figure 9-4. ADC Control Register 0 (ADCCTL_0)

Read: Anytime

Write:

Bits ADC_EN, ADC_SR, FRZ_MOD and SWAI writable anytime
Bits MOD_CFG, STR_SEQA and ACC_CFG[1:0] writable if bit ADC_EN clear or bit

SMOD_ACC set

Table 9-3. ADCCTL_O Field Descriptions

Field

Description

15
ADC_EN

ADC Enable Bit — This bit enables the ADC (e.g. sample buffer amplifier etc.) and controls accessibility of ADC
register bits. When this bit gets cleared any ongoing conversion sequence will be aborted and pending results
or the result of current conversion gets discarded (not stored). The ADC cannot be re-enabled before any
pending action or action in process is finished or aborted, which could take up to a maximum latency time of
toisaBLE (see device reference manual for more details).

Because internal components of the ADC are turned on/off with this bit, the ADC requires a recovery time period
(trec) after ADC is enabled until the first conversion can be launched via a trigger.

0 ADC disabled.

1 ADC enabled.

14
ADC_SR

ADC Soft-Reset — This bit causes an ADC Soft-Reset if set after a severe error occurred (see list of severe
errors in Section 9.5.2.9, “ADC Error Interrupt Flag Register (ADCEIF) that causes the ADC to cease operation).
It clears all overrun flags and error flags and forces the ADC state machine to its idle state. It also clears the
Command Index Register, the Result Index Register, and the CSL_SEL and RVL_SEL bits (to be ready for a new
control sequence to load new command and start execution again from top of selected CSL).

A severe error occurs if an error flag is set which cause the ADC to cease operation.

In order to make the ADC operational again an ADC Soft-Reset must be issued.

Once this bit is set it can not be cleared by writing any value. It is cleared only by ADC hardware after the Soft-
Reset has been executed.

0 No ADC Soft-Reset issued.

1 Issue ADC Soft-Reset.

13
FRZ_MOD

Freeze Mode Configuration — This bit influences conversion flow during Freeze Mode.
0 ADC continues conversion in Freeze Mode.
1 ADC freezes the conversion at next conversion boundary at Freeze Mode entry.

12
SWAI

Wait Mode Configuration — This bit influences conversion flow during Wait Mode.
0 ADC continues conversion in Wait Mode.
1 ADC halts the conversion at next conversion boundary at Wait Mode entry.
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Chapter 9 Analog-to-Digital Converter (ADC12B_LBA)

— When finished:

This bit is cleared when the first conversion command of the sequence from top of active
Sequence Command List is loaded

Mandatory Requirement:

- In all ADC conversion flow control modes a Restart Event causes bit RSTA to be set. Bit
SEQA is set simultaneously by ADC hardware if:

* ADC not idle (a conversion or conversion sequence is ongoing and current CSL not
finished) and no Sequence Abort Event in progress (bit SEQA not already set or set
simultaneously via internal interface or data bus)

* ADC idle but RVL done condition not reached

The RVL done condition is reached by one of the following:

* A “End Of List” command type has been executed

* A Sequence Abort Event is in progress or has been executed (bit SEQA already set or set
simultaneously via internal interface or data bus)

The ADC executes the Sequence Abort Event followed by the Restart Event for the
conditions described before or only a Restart Event.

- In ADC conversion flow control mode “Trigger Mode” a Restart Event causes bit TRIG
being set automatically. Bit TRIG is set when no conversion or conversion sequence is
ongoing (ADC idle) and the RVL done condition is reached by one of the following:

* A “End Of List” command type has been executed

* A Sequence Abort Event is in progress or has been executed

The ADC executes the Restart Event followed by the Trigger Event.

- In ADC conversion flow control mode “Trigger Mode” a Restart Event and a simultaneous
Trigger Event via internal interface or data bus causes the TRIG_EIF bit being set and ADC
cease operation.

Restart Event + CSL Exchange (Swap)
Internal Interface Signals: Restart + LoadOK
Corresponding Bit Names: RSTA + LDOK

— Function:

Go to top of active CSL (clear index register for CSL) and switch to other offset register for
address calculation if configured for double buffer mode (exchange the CSL list)
Requested by:

- Internal interface with the assertion of Interface Signal Restart the interface Signal
LoadOK is evaluated and bit LDOK is set accordingly (bit LDOK set if Interface Signal
LoadOK asserted when Interface Signal Restart asserts).

- Write Access via data bus to set control bit RSTA simultaneously with bit LDOK.

— When finished:

Bit LDOK can only be cleared if it was set as described before and both bits (LDOK, RSTA)
are cleared when the first conversion command from top of active Sequence Command List
is loaded

Mandatory Requirement:

No ongoing conversion or conversion sequence

Details if using the internal interface:
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Chapter 9 Analog-to-Digital Converter (ADC12B_LBA)

9.9.10 Fully Timing Controlled Conversion

As described previously, in “Trigger Mode” a Restart Event automatically causes a trigger. To have full
and precise timing control of the beginning of any conversion/sequence the “Restart Mode” is available.
In “Restart Mode” a Restart Event does not cause a Trigger automatically; instead, the Trigger must be
issued separately and with correct timing, which means the Trigger is not allowed before the Restart Event
(conversion command loading) is finished (bit RSTA=1"b0 again). The time required from Trigger until
sampling phase starts is given (refer to Section 9.5.2.6, “ADC Conversion Flow Control Register
(ADCFLWCTL), Timing considerations) and hence timing is fully controllable by the application.
Additionally, if a Trigger occurs before a Restart Event is finished, this causes the TRIG_EIF flag being
set. This allows detection of false flow control sequences.

Stop Mode request, Begin from top of current CSL

any Automatic Sequence Abort Wake-up
Restart . . Event Event with )

Event Trigger Trigger Trigger AUT RSTA Trigger
Al / y , _
_|AN3] AN1[AN4] IN5 [[AN2]ANO]AN4] IN3 [[AN6]AN1] AN3JAN1]AN4[AN5[JAN2[ANO[ |

Sequence_0 Y Sequence_1 Sequenc?_ | Sequence_0 Y Sequence_1
EOS EOS Stpp Mode | EOS
conversion command entry

load phase |

! | Abort
CSL_0 DDII
|

t

Figure 9-44. Conversion Flow Control Diagram — Fully Timing Controlled Conversion (with Stop Mode)

Unlike the Stop Mode entry shown in Figure 9-43 and Figure 9-44 it is recommended to issue the Stop
Mode at sequence boundaries (when ADC is idle and no conversion/conversion sequence is ongoing).

Any of the Conversion flow control application use cases described above (Continuous, Triggered, or
Fully Timing Controlled Conversion) can be used with CSL single buffer mode or with CSL double buffer
mode. If using CSL double buffer mode, CSL swapping is performed by issuing a Restart Event with bit
LDOK set.
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Chapter 11 Timer Module (TIM16B4CV3) Block Description

11.2 External Signal Description

The TIM16B4CV3 module has a selected number of external pins. Refer to device specification for exact
number.

11.2.1 10C3 - 10C0O0 — Input Capture and Output Compare Channel 3-0
Those pins serve as input capture or output compare for TIM16B4CV3 channel .

NOTE
For the description of interrupts see Section 11.6, “Interrupts”.

11.3 Memory Map and Register Definition

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

11.3.1 Module Memory Map

The memory map for the TIM16B4CV3 module is given below in Figure 11-3. 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
TIM16B4CV3 module and the address offset for each register.

11.3.2

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 Descriptions

Only bits related to implemented channels are valid.

Register

Bit 7 6 5 4 3 2 1 Bit 0
Name
0x0000 R [ RESERV | RESERV | RESERV | RESERV
TI0S W eD = ED ED 10S3 10S2 10S1 10S0
0x0001 R 0 0 0 0 0 0 0 0
CFORC W [ RESERV | RESERV | RESERV | RESERV

D D ED ED FOC3 FOC2 FOC1 FOCO
0x0004 R TCNT1 TCNT14 | TCNT1 TCNT12 | TCNT11 | TCNT1 TCNT9 | TCNTS
TCNTH W 5 3 0
0x0005 R
TCNTL W TCNT7 | TCNT6 | TCNT5 | TCNT4 | TCNT3 | TCNT2 | TCNT1 TCNTO
0x0006 R 0 0 0
TSCR1 W TEN TSWAI TSFRzZ | TFFCA PRNT
0x0007 R | RESERV | RESERV | RESERV | RESERV
TTOV W D D ED ED TOV3 TOV2 TOV1 TOVO
0x0008 R | RESERV | RESERV | RESERV | RESERV | RESERV | RESERV | RESERV | RESERV
TCTL1 W ED ED ED ED ED ED ED ED

Figure 11-3. TIM16B4CV3 Register Summary (Sheet 1 of 2)
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Chapter 11 Timer Module (TIM16B4CV3) Block Description

Table 11-12. Timer Clock Selection

PR2 PR1 PRO Timer Clock
0 0 0 Bus Clock / 1
0 0 1 Bus Clock / 2
0 1 0 Bus Clock / 4
0 1 1 Bus Clock / 8
1 0 0 Bus Clock / 16
1 0 1 Bus Clock / 32
1 1 0 Bus Clock / 64
1 1 1 Bus Clock / 128

NOTE

The newly selected prescale factor will not take effect until the next
synchronized edge where all prescale counter stages equal zero.

11.3.2.10 Main Timer Interrupt Flag 1 (TFLG1)

Module Base + 0x000E

7 6 5 4 3 2 1 0
R
RESERVED | RESERVED | RESERVED | RESERVED C3F C2F C1F COF
w
Reset 0 0 0 0 0 0 0 0

Figure 11-16. Main Timer Interrupt Flag 1 (TFLG1)

Read: Anytime

Write: Used in the clearing mechanism (set bits cause corresponding bits to be cleared). Writing a zero will
not affect current status of the bit.

Table 11-13. TRLG1 Field Descriptions
Note: Writing to unavailable bits has no effect. Reading from unavailable bits return a zero.

Field Description

3.0 Input Capture/Output Compare Channel “x” Flag — These flags are set when an input capture or output
C[3:0]F compare event occurs. Clearing requires writing a one to the corresponding flag bit while TEN is set to one.

Note: When TFFCA bit in TSCR register is set, a read from an input capture or a write into an output compare
channel (0x0010-0x001F) will cause the corresponding channel flag CxF to be cleared.
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Module Base + 0x00X2

Chapter 13 Scalable Controller Area Network (S12MSCANV3)

7 6 5 4 3 2 1 0
R
ID14 ID13 ID12 ID11 ID10 ID9 ID8 ID7
W
Reset: X X X X X X X X
Figure 13-28. Identifier Register 2 (IDR2) — Extended Identifier Mapping
Table 13-28. IDR2 Register Field Descriptions — Extended
Field Description
7-0 Extended Format Identifier — The identifiers consist of 29 bits (ID[28:0]) for the extended format. ID28 is the
ID[14:7] most significant bit and is transmitted first on the CAN bus during the arbitration procedure. The priority of an
identifier is defined to be highest for the smallest binary number.

Module Base + 0x00X3

7 6 5 4 3 2 1 0
ID6 ID5 ID4 ID3 ID2 ID1 IDO RTR
X X X X X X X X

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

Table 13-29. IDR3 Register Field Descriptions — Extended

Field Description
7-1 Extended Format Identifier — The identifiers consist of 29 bits (ID[28:0]) for the extended format. ID28 is the
ID[6:0] most significant bit and is transmitted first on the CAN bus during the arbitration procedure. The priority of an
identifier is defined to be highest for the smallest binary number.
0 Remote Transmission Request — This flag reflects the status of the remote transmission request bit in the CAN
RTR frame. In the case of a receive buffer, it indicates the status of the received frame and supports the transmission

of an answering frame in software. In the case of a transmit buffer, this flag defines the setting of the RTR bit to
be sent.

0 Data frame

1 Remote frame
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Chapter 13 Scalable Controller Area Network (S12MSCANV3)

13.4.3.1 Protocol Violation Protection

The MSCAN protects the user from accidentally violating the CAN protocol through programming errors.
The protection logic implements the following features:

» The receive and transmit error counters cannot be written or otherwise manipulated.

» All registers which control the configuration of the MSCAN cannot be modified while the MSCAN
is on-line. The MSCAN has to be in Initialization Mode. The corresponding INITRQ/INITAK
handshake bits in the CANCTLO/CANCTLL registers (see Section 13.3.2.1, “MSCAN Control
Register 0 (CANCTLO)”) serve as a lock to protect the following registers:

— MSCAN control 1 register (CANCTL1)

— MSCAN bus timing registers 0 and 1 (CANBTRO, CANBTR1)

— MSCAN identifier acceptance control register (CANIDAC)

— MSCAN identifier acceptance registers (CANIDARO-CANIDARY7)
— MSCAN identifier mask registers (CANIDMRO-CANIDMR7)

» The TXCAN is immediately forced to a recessive state when the MSCAN goes into the power
down mode or initialization mode (see Section 13.4.5.6, “MSCAN Power Down Mode,” and
Section 13.4.4.5, “MSCAN Initialization Mode”).

* The MSCAN enable bit (CANE) is writable only once in normal system operation modes, which
provides further protection against inadvertently disabling the MSCAN.

13.4.3.2 Clock System
Figure 13-43 shows the structure of the MSCAN clock generation circuitry.

MSCAN

CANCLK Prescaler Time quanta clock (Tq)
- >
(1..64)
CLKSRC

T

Bus Clock

CLKSRC
Oscillator Clock

Figure 13-43. MSCAN Clocking Scheme

The clock source bit (CLKSRC) in the CANCTLL1 register (13.3.2.2/13-486) defines whether the internal
CANCLK is connected to the output of a crystal oscillator (oscillator clock) or to the bus clock.

The clock source has to be chosen such that the tight oscillator tolerance requirements (up to 0.4%) of the
CAN protocol are met. Additionally, for high CAN bus rates (1 Mbps), a 45% to 55% duty cycle of the
clock is required.

If the bus clock is generated from a PLL, it is recommended to select the oscillator clock rather than the
bus clock due to jitter considerations, especially at the faster CAN bus rates.
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Chapter 15 Pulse Width Modulator with Fault Protection (PMF15B6CV4)

buffered mode. In addition, if restart is enabled (RSTRTx=1), the commutation event generates both
“PWM reload event” and “PWM reload-is-asynchronous event” simultaneously.

15.2.6 Commutation Event Edge Select Signal —
async_event_edge_sel[1:0]
These device-internal PMF input signals select the active edge for the async_event input. Refer to the

device overview section to determine if the selection is user configurable or tied constant at integration
level.

Table 15-5. Commutation Event Edge Selection

async_event_edge-sel[1:0] async_event active edge
00 direct input
01 rising edge
10 falling edge
11 both edges

15.2.7 PWM Reload Event Signals — pmf_reloada,b,c

These device-internal PMF output signals assert once per control cycle and can serve as triggers for other
implemented IP modules. Signal pmf_reloadb and pmf_reloadc are related to time base B and C,
respectively, while signal pmf_reloada is off out of reset and can be programmed for time base A, B, or C.
Refer to the device overview section to determine the signal connections.

15.2.8 PWM Reload-Is-Asynchronous Signal — pmf_reload_is_async

This device-internal PMF output signal serves as a qualifier to the PMF reload event signal pmf_reloada.
Whenever the async_event signal causes pmf_reloada output to assert also the pmf_reload_is_async
output asserts for the same duration, except if asynchronous event and generated PWM reload event occur
in the same cycle.
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Chapter 15 Pulse Width Modulator with Fault Protection (PMF15B6CV4)

Table 15-40. PWM Value and Underflow Conditions

PMFVALN Condition PWM Value Used
0x0000-0x7FFF Normal Value in registers
0x8000-0xFFFF Underflow 0x0000

Center-aligned operation is illustrated in Figure 15-46.

PWM pulse width = (PWM value) x (PWM clock period) x 2

COUNTER 12

>/DOWN COUNTERER

3 4 3

2

MODULUS =4

PWM VALUE =0
0/4 = 0%

1 2

3 4 3

PWM VALUE =1
1/4 = 25%

PWM VALUE = 2
2/4 = 50%

PWM VALUE = 3
3/4 =75%

PWM VALUE =4
4/4 = 100%

Figure 15-46. Center-Aligned PWM Pulse Width

Edge-aligned operation is illustrated in Figure 15-47.

PWM pulse width = (PWM value) x (PWM clock period)
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Chapter 16 Serial Communication Interface (S12SCIV6)

The SCI also sets a flag, the transmit data register empty flag (TDRE), every time it transfers data from
the buffer (SCIDRH/L) to the transmitter shift register. The transmit driver routine may respond to this flag
by writing another byte to the Transmitter buffer (SCIDRH/SCIDRL), while the shift register is still
shifting out the first byte.

To initiate an SCI transmission:
1. Configure the SCI:

a) Select a baud rate. Write this value to the SCI baud registers (SCIBDH/L) to begin the baud
rate generator. Remember that the baud rate generator is disabled when the baud rate is zero.
Writing to the SCIBDH has no effect without also writing to SCIBDL.

b) Write to SCICRL1 to configure word length, parity, and other configuration bits
(LOOPS,RSRC,M,WAKE,ILT,PE,PT).

c) Enable the transmitter, interrupts, receive, and wake up as required, by writing to the SCICR2
register bits (TIE, TCIE,RIE,ILIE, TE,RE,RWU,SBK). A preamble or idle character will now
be shifted out of the transmitter shift register.

2. Transmit Procedure for each byte:

a) Poll the TDRE flag by reading the SCISR1 or responding to the TDRE interrupt. Keep in mind
that the TDRE bit resets to one.

b) If the TDRE flag is set, write the data to be transmitted to SCIDRHY/L, where the ninth bit is
written to the T8 bit in SCIDRH if the SCl is in 9-bit data format. A new transmission will not
result until the TDRE flag has been cleared.

3. Repeat step 2 for each subsequent transmission.

NOTE

The TDRE flag is set when the shift register is loaded with the next data to
be transmitted from SCIDRH/L, which happens, generally speaking, a little
over half-way through the stop bit of the previous frame. Specifically, this
transfer occurs 9/16ths of a bit time AFTER the start of the stop bit of the

previous frame.

Writing the TE bit from 0 to a 1 automatically loads the transmit shift register with a preamble of 10 logic
1s (if M = 0) or 11 logic 1s (if M = 1). After the preamble shifts out, control logic transfers the data from
the SCI data register into the transmit shift register. A logic 0 start bit automatically goes into the least
significant bit position of the transmit shift register. A logic 1 stop bit goes into the most significant bit
position.

Hardware supports odd or even parity. When parity is enabled, the most significant bit (MSB) of the data
character is the parity bit.

The transmit data register empty flag, TDRE, in SCI status register 1 (SCISR1) becomes set when the SCI
data register transfers a byte to the transmit shift register. The TDRE flag indicates that the SCI data
register can accept new data from the internal data bus. If the transmit interrupt enable bit, TIE, in SCI
control register 2 (SCICR2) is also set, the TDRE flag generates a transmitter interrupt request.
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Chapter 17 Serial Peripheral Interface (S12SPIV5)

the SPI system is configured as a slave, the SS pin is a dedicated input pin. Mode fault error doesn’t occur
in slave mode.

If a mode fault error occurs, the SPI is switched to slave mode, with the exception that the slave output
buffer is disabled. So SCK, MISO, and MOSI pins are forced to be high impedance inputs to avoid any
possibility of conflict with another output driver. A transmission in progress is aborted and the SPI is
forced into idle state.

If the mode fault error occurs in the bidirectional mode for a SPI system configured in master mode, output
enable of the MOMI (MOSI in bidirectional mode) is cleared if it was set. No mode fault error occurs in
the bidirectional mode for SPI system configured in slave mode.

The mode fault flag is cleared automatically by a read of the SP1 status register (with MODF set) followed
by a write to SPI control register 1. If the mode fault flag is cleared, the SPI becomes a normal master or
slave again.

NOTE

If amode fault error occurs and a received data byte is pending in the receive
shift register, this data byte will be lost.

17.4.7 Low Power Mode Options

17.4.7.1 SPlin Run Mode

In run mode with the SPI system enable (SPE) bit in the SPI control register clear, the SPI system is in a
low-power, disabled state. SPI registers remain accessible, but clocks to the core of this module are
disabled.

17.4.7.2 SPIl in Wait Mode

SPI operation in wait mode depends upon the state of the SPISWAI bit in SPI control register 2.
» If SPISWAI is clear, the SPI operates normally when the CPU is in wait mode

» If SPISWAI is set, SPI clock generation ceases and the SPI module enters a power conservation
state when the CPU is in wait mode.

— If SPISWAI is set and the SPI is configured for master, any transmission and reception in
progress stops at wait mode entry. The transmission and reception resumes when the SPI exits
wait mode.

— If SPISWAI is set and the SPI is configured as a slave, any transmission and reception in
progress continues if the SCK continues to be driven from the master. This keeps the slave
synchronized to the master and the SCK.

If the master transmits several bytes while the slave is in wait mode, the slave will continue to
send out bytes consistent with the operation mode at the start of wait mode (i.e., if the slave is
currently sending its SPIDR to the master, it will continue to send the same byte. Else if the slave
is currently sending the last received byte from the master, it will continue to send each previous
master byte).
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Chapter 18 Gate Drive Unit (GDU)

18.4.5 Desaturation Error

A desaturation error is generated if the output signal at HSx does not properly reflect the drive condition
of the low-side and high-side FET pre-drivers. The GDU integrates three desaturation comparators for the
low-side FET pre-drivers and three desaturation comparators for the high-side FET pre-drivers.

If the low-side power FET T2 (see Figure 18-23) is turned on and the drain source voltage Vpg, of T2 is
greater than V jesatis after the blanking time tg; ank @ desaturation error will be flagged In this case the
associated desaturation error flag GDLSIF[2:0] will be set (see Figure 18-6) and the low-side power FET
T2 will be turned off. The level of the voltage Vqesatis Can be adjusted in the range of 0.35V to 1.40V (see
Figure 18-14).

If the high-side power FET T1 (see Figure 18-23) is turned on and the drain source voltage Vpg; is greater
than V gegaths after the blanking time tg; ANk @ desaturation error will be flagged. In this case the associated
desaturation error flag GDHSIF[2:0] will be set (see Figure 18-6) and the high-side power FET T1 will be
turned off. The level of the voltage V gesaths Can be adjusted in the range of 0.35 to 1.40V (see Figure 18-
14).
NOTE
The filter on the output of desaturation comparators described below is only
available on GDUV5 and V6.

The desaturation comparator outputs of the low-side and high-side drivers are filtered. The filter
characteristic is controlled by the GDSFHS and GDSFLS bits as shown in Figure 18-22. A slow filter time
constant can be selected by setting the corresponding GDSFHS or GDSFLS bit. If the bit is clear, then a
fast time constant is selected. The time constant values, derived from simulation, are included in the device
electrical specification, for both fast and slow filter time constants.

Figure 18-22. Filter Characteristic of Desaturation Comparator Output

Desturation Comparator
Output

Desaturation Filter
output

P

tosFHs / tbsFLs
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The Flash memory may be read as bytes and aligned words. Read access time is one bus cycle for bytes
and aligned words. For misaligned words access, the CPU has to perform twice the byte read access
command. For Flash memory, an erased bit reads 1 and a programmed bit reads 0.

Itis possible to read from P-Flash memory while some commands are executing on EEPROM memory. It
is not possible to read from EEPROM memory while a command is executing on P-Flash memory from
the same block. Simultaneous P-Flash and EEPROM operations are discussed in Section 20.4.6.

Both P-Flash and EEPROM memories are implemented with Error Correction Codes (ECC) that can
resolve single bit faults and detect double bit faults. For P-Flash memory, the ECC implementation
requires that programming be done on an aligned 8 byte basis (a Flash phrase). Since P-Flash memory is
always read by half-phrase, only one single bit fault in an aligned 4 byte half-phrase containing the byte
or word accessed will be corrected.

20.1.1 Glossary

Command Write Sequence — An MCU instruction sequence to execute built-in algorithms (including
program and erase) on the Flash memory.

EEPROM Memory — The EEPROM memory constitutes the nonvolatile memory store for data.

EEPROM Sector — The EEPROM sector is the smallest portion of the EEPROM memory that can be
erased. The EEPROM sector consists of 4 bytes.

NVM Command Mode — An NVM mode using the CPU to setup the FCCOB register to pass parameters
required for Flash command execution.

Phrase — An aligned group of four 16-bit words within the P-Flash memory. Each phrase includes two
sets of aligned double words with each set including 7 ECC bits for single bit fault correction and double
bit fault detection within each double word.

P-Flash Memory — The P-Flash memory constitutes the main nonvolatile memory store for applications.

P-Flash Sector — The P-Flash sector is the smallest portion of the P-Flash memory that can be erased.
Each P-Flash sector contains 512 bytes.

Program IFR — Nonvolatile information register located in the P-Flash block that contains the Version
ID, and the Program Once field.

20.1.2 Features

20.1.2.1 P-Flash Features

» Derivatives featuring up to and including 128 KB of P-Flash include one P-Flash block
» Derivatives featuring more than 128 KB of P-Flash include two Flash blocks
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Chapter 22 Pulse-Width Modulator (S12PWM8B8CV2)

Module Base + 0x00006

Reset

Figure 22-9. PWM Clock Select Register (PWMCLK)

Read: Anytime

Write: Anytime

NOTE

Register bits PCLKABO to PCLKAB7 can be written anytime. If a clock
select is changed while a PWM signal is being generated, a truncated or

stretched pulse can occur during the transition.

Table 22-11. PWMCLK Field Descriptions

7 6 5 4 3 2 1 0
PCLKAB7 PCLKABG PCLKABS PCLKAB4 PCLKAB3 PCLKAB2 PCLKAB1 PCLKABO
0 0 0 0 0 0 0 0

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

Field Description

7 Pulse Width Channel 7 Clock A/B Select
PCLKAB7 |0 Clock B or SB is the clock source for PWM channel 7, as shown in Table 22-6.
1 Clock A or SA is the clock source for PWM channel 7, as shown in Table 22-6.

6 Pulse Width Channel 6 Clock A/B Select
PCLKAB6 |0 Clock B or SB is the clock source for PWM channel 6, as shown in Table 22-6.
1 Clock A or SA is the clock source for PWM channel 6, as shown in Table 22-6.

5 Pulse Width Channel 5 Clock A/B Select
PCLKAB5 |0 Clock A or SA is the clock source for PWM channel 5, as shown in Table 22-5.
1 Clock B or SB is the clock source for PWM channel 5, as shown in Table 22-5.

4 Pulse Width Channel 4 Clock A/B Select
PCLKAB4 |0 Clock A or SA is the clock source for PWM channel 4, as shown in Table 22-5.
1 Clock B or SB is the clock source for PWM channel 4, as shown in Table 22-5.

3 Pulse Width Channel 3 Clock A/B Select
PCLKAB3 |0 Clock B or SB is the clock source for PWM channel 3, as shown in Table 22-6.
1 Clock A or SA is the clock source for PWM channel 3, as shown in Table 22-6.

2 Pulse Width Channel 2 Clock A/B Select
PCLKAB2 |0 Clock B or SB is the clock source for PWM channel 2, as shown in Table 22-6.
1 Clock A or SA is the clock source for PWM channel 2, as shown in Table 22-6.

1 Pulse Width Channel 1 Clock A/B Select
PCLKAB1 |0 Clock A or SA is the clock source for PWM channel 1, as shown in Table 22-5.
1 Clock B or SB is the clock source for PWM channel 1, as shown in Table 22-5.

0 Pulse Width Channel 0 Clock A/B Select
PCLKABO |0 Clock A or SA is the clock source for PWM channel 0, as shown in Table 22-5.
1 Clock B or SB is the clock source for PWM channel 0, as shown in Table 22-5.
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