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Chapter 2 Port Integration Module (S12ZVMPIMV3)

2.3.3 PIM Generic Registers

This section describes the details of all configuration registers.
» Writing to reserved bits has no effect and read returns zero.
» All register read accesses are synchronous to internal clocks.

» All registers can be written at any time, however a specific configuration might not become active.
E.g. a pullup device does not become active while the port is used as a push-pull output.

» General-purpose data output availability depends on prioritization; input data registers always
reflect the pin status independent of the use.

» Pull-device availability, pull-device polarity, wired-or mode, key-wake up functionality are
independent of the prioritization unless noted differently.

» For availability of individual bits refer to Section 2.3.1, “Register Map” and Table 2-39.

2.3.3.1 Port Data Register

Address 0x0260 PTE Access: User read/write’
0x0280 PTADH
0x0281 PTADL

0x02CO PTT
0x02D0 PTS
0x02F0 PTP
7 6 5 4 3 2 1 0
R
PTx7 PTx6 PTx5 PTx4 PTx3 PTx2 PTx1 PTx0
w
Reset 0 0 0 0 0 0 0 0

Figure 2-12. Port Data Register
1. Read: Anytime. The data source is depending on the data direction value.

Write: Anytime

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

Table 2-17. Port Data Register Field Descriptions

Field Description

7-0 Port — General purpose input/output data
PTx7-0
This register holds the value driven out to the pin if the pin is used as a general purpose output.

When not used with the alternative function (refer to Table 2-7), these pins can be used as general purpose 1/O.
If the associated data direction bits of these pins are set to 1, a read returns the value of the port register, otherwise
the buffered pin input state is read.
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Chapter 5
Background Debug Controller (S12ZBDCV?2)

Table 5-1. Revision History

Revision Revision Sections
Number Date Affected

V2.04 03.Dec.2012 Section 5.1.3.3 | Included BACKGROUND/ Stop mode dependency

V2.05 22.Jan.2013 Section 5.3.2.2 | Improved NORESP description and added STEP1/ Wait mode dependency
V2.06 22.Mar.2013 Section 5.3.2.2 | Improved NORESP description of STEP1/ Wait mode dependency

V2.07 11.Apr.2013 | Section 5.1.3.3.1 | Improved STOP and BACKGROUND interdepency description

V2.08 31.May.2013 Section 5.4.4.4 | Removed misleading WAIT and BACKGROUND interdepency description
Section 5.4.7.1 | Added subsection dedicated to Long-ACK

V2.09 29.Aug.2013 | Section 5.4.4.12 | Noted that READ_DBGTB is only available for devices featuring a trace
buffer.

V2.10 21.0c¢t.2013 | Section 5.1.3.3.2 | Improved description of NORESP dependence on WAIT and BACKROUND

V2.1 02.Feb.2015 | Section 5.1.3.3.1 | Corrected name of clock that can stay active in Stop mode
Section 5.3.2

Description of Changes

51 Introduction

The background debug controller (BDC) is a single-wire, background debug system implemented in on-
chip hardware for minimal CPU intervention. The device BKGD pin interfaces directly to the BDC.

The S12ZBDC maintains the standard S12 serial interface protocol but introduces an enhanced handshake
protocol and enhanced BDC command set to support the linear instruction set family of S12Z devices and
offer easier, more flexible internal resource access over the BDC serial interface.

5.1.1 Glossary

Table 5-2. Glossary Of Terms

Term Definition
DBG On chip Debug Module
BDM Active Background Debug Mode
CPU S12Z CPU
SSC Special Single Chip Mode (device operating mode
NSC Normal Single Chip Mode (device operating mode)
BDCSI Background Debug Controller Serial Interface. This refers to the single pin BKGD serial interface.
EWAIT Optional S12 feature which allows external devices to delay external accesses until deassertion of EWAIT
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Chapter 6 S12Z Debug (S12ZDBG) Module

Address Name Bit 7 6 3 Bit 0
0x0128- Reserved R 0 0 0 0
0x012F W
R 0 0
0x0130 DBGCCTL W NDB INST RW RWE reserved | COMPE
0x0131- R d R 0 0 0 0 0 0 0 0
0x0134  "oSeVEd
R
0x0135 DBGCAH W DBGCA[23:16]
R
0x0136 DBGCAM W DBGCA[15:8]
R
0x0137 DBGCAL W DBGCA[7:0]
R . .
0x0138  DBGCDO W Bit 31 30 29 28 27 26 25 Bit 24
R . .
0x0139  DBGCD1 W Bit 23 22 21 20 19 18 17 Bit 16
R . .
0x013A  DBGCD2 W Bit 15 14 13 12 1 10 9 Bit 8
R . .
0x013B  DBGCD3 W Bit 7 6 5 4 3 2 1 Bit 0
0x013C DBGCDMO \; Bit 31 30 29 28 27 26 25 Bit 24
R . .
0x013D DBGCDM1 W Bit 23 22 21 20 19 18 17 Bit 16
R . .
0x013E DBGCDM2 W Bit 15 14 13 12 11 10 9 Bit 8
R . :
0x013F DBGCDM3 W Bit 7 6 5 4 3 2 1 Bit 0
R 0 0 0
0x0140 DBGDCTL W INST RW RWE reserved | COMPE
0x0141- R d R 0 0 0 0 0 0 0 0
0x0144  "OSEIVEd
R
0x0145  DBGDAH W DBGDA[23:16]
R
0x0146  DBGDAM W DBGDA[15:8]
Figure 6-2. Quick Reference to DBG Registers
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Chapter 6 S12Z Debug (S12ZDBG) Module

Table 6-15. DBGCNT Field Descriptions

Field Description

6-0 Count Value — The CNT bits [6:0] indicate the number of valid data lines stored in the trace buffer. Table 6-16

CNT[6:0] |shows the correlation between the CNT bits and the number of valid data lines in the trace buffer. When the CNT
rolls over to zero, the TBF bit in DBGSR is set. Thereafter incrementing of CNT continues if configured for end-
alignment or mid-alignment.
The DBGCNT register is cleared when ARM in DBGC1 is written to a one. The DBGCNT register is cleared by
power-on-reset initialization but is not cleared by other system resets. If a reset occurs during a debug session,
the DBGCNT register still indicates after the reset, the number of valid trace buffer entries stored before the reset
occurred. The DBGCNT register is not decremented when reading from the trace buffer.

Table 6-16. CNT Decoding Table

TBF (DBGSR) CNT[6:0] Description
0000000 No data valid
0000001 32 bits of one line valid
0000010 1 line valid
0000100 2 lines valid
0000110 3 lines valid
1111100 62 lines valid
0 1111110 63 lines valid
1 0000000 64 lines valid; if using Begin trigger alignment,
ARM bit is cleared and the tracing session ends.
1 0000010 64 lines valid,
. oldest data has been overwritten by most recent data
1111110

6.3.2.7 Debug State Control Register 1 (DBGSCR1)

Address: 0x0107

7 6 5 4 3 2 1 0
R
W C3SC1 C3SC0 C2SC1 C2SC0 C1SC1 C1SCO0 C0SC1 C0SCO
Reset 0 0 0 0 0 0 0 0

Figure 6-9. Debug State Control Register 1 (DBGSCR1)

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

The state control register 1 selects the targeted next state whilst in Statel. The matches refer to the outputs
of the comparator match control logic as depicted in Figure 6-1 and described in Section 6.3.2.12”.
Comparators must be enabled by setting the comparator enable bit in the associated DBGXCTL control
register.
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Chapter 7 ECC Generation Module (SRAM_ECCV1)

Table 7-9. Memory access cycles

Access type Ercr:g:r aé:;glses Internal operation '(\:/Igmgr?{ Error indication
o 5 read data from the memory old + new
write old + new data to the memory data
i read data from the memo
1or3 byte write, single : 4 corrected +
non-aligned 2 bit 2 write corrected + new data to the new data SBEEIF
byte write memory
double ) read data from the memory unchanged! | Mitiator module is
bit ignore write data’ 9 informed
no 1 read from memory unchanged -
single read data from the memory corrected
. 1 . SBEEIF
read access bit write corrected data back to memory data
dot;Jilt)Ie 1 read from memory unchanged |data mark as invalid

The single bit ECC error generates an interrupt when enabled. The double bit ECC errors are reported by
the SRAM_ECC module, but handled at MCU level. For more information, see the MMC description.

7.3.1 Non-aligned Memory Write Access

Non-aligned write accesses are separated into a read-modify-write operation. During the first cycle, the
logic reads the data from the memory and performs an ECC check. If no ECC errors were detected then
the logic generates the new ECC value based on the read and write data and writes the new data word
together with the new ECC value into the memory. If required both 2 byte data words are updated.

If the module detects a single bit ECC error during the read cycle, then the logic generates the new ECC
value based on the corrected read and new write read. In the next cycle, the new data word and the new
ECC value are written into the memory. If required both 2 byte data words are updated. The SBEEIF bit
is set. Hence, the single bit ECC error was corrected by the write access. Figure 7-9 shows an example of
a 2 byte non-aligned memory write access.

If the module detects a double bit ECC error during the read cycle, then the write access to the memory is
blocked and the initiator module is informed about the error?.

1. On S12ZVMC256 device only, the data are written into the memory even if a double bit ECC error was detected. The data
word written to the memory is undefined due to the correction based on a double bit ECC error signature. The written data word
is ECC clean.
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Chapter 8 S12 Clock, Reset and Power Management Unit (V10 and V6)

Table 8-7. CPMUCLKS Descriptions

Field Description
7 PLL Select Bit
PLLSEL | This bit selects the PLLCLK as source of the System Clocks (Core Clock and Bus Clock).
PLLSEL can only be set to 0, if UPOSC=1.
UPOSC-= 0 sets the PLLSEL bit.
Entering Full Stop Mode sets the PLLSEL bit.
0 System clocks are derived from OSCCLK if oscillator is up (UPOSC=1, fi,,5 = fosc / 2).
1 System clocks are derived from PLLCLK, f,,s = fp L / 2.
6 Pseudo Stop Bit
PSTP This bit controls the functionality of the oscillator during Stop Mode.
0 Oscillator is disabled in Stop Mode (Full Stop Mode).
1 Oscillator continues to run in Stop Mode (Pseudo Stop Mode), option to run RTI and COP.
Note: Pseudo Stop Mode allows for faster STOP recovery and reduces the mechanical stress and aging of the
resonator in case of frequent STOP conditions at the expense of a slightly increased power consumption.
Note: When starting up the external oscillator (either by programming OSCE bit to 1 or on exit from Full Stop
Mode with OSCE bit already 1) the software must wait for a minimum time equivalent to the startup-time
of the external oscillator tpggc before entering Pseudo Stop Mode.
5 COP in Stop Mode ACLK Disable — If this bit is set the ACLK for the COP in Stop Mode is disabled. Hence the
CSAD COP is static while in Stop Mode and continues to operate after exit from Stop Mode.
For CSAD = 1 and COP is running on ACLK (COPOSCSEL1 = 1) the following applies:
Due to clock domain crossing synchronization there is a latency time of 2 ACLK cycles to enter Stop Mode.
After exit from STOP mode (when interrupt service routine is entered) the software has to wait for 2 ACLK cycles
before it is allowed to enter Stop mode again (STOP instruction). It is absolutely forbidden to enter Stop Mode
before this time of 2 ACLK cycles has elapsed.
0 COP running in Stop Mode (ACLK for COP enabled in Stop Mode).
1 COP stopped in Stop Mode (ACLK for COP disabled in Stop Mode)
4 COP Clock Select 1 — COPOSCSELO and COPOSCSEL1 combined determine the clock source to the COP
COP (see also Table 8-8).
OSCSEL1 |If COPOSCSEL1 =1, COPOSCSELO has no effect regarding clock select and changing the COPOSCSELO bit
does not re-start the COP time-out period.
COPOSCSEL1 selects the clock source to the COP to be either ACLK (derived from trimmable internal RC-
Oscillator) or clock selected via COPOSCSELO (IRCCLK or OSCCLK).
Changing the COPOSCSEL1 bit re-starts the COP time-out period.
COPOSCSEL1 can be set independent from value of UPOSC.
UPOSC-= 0 does not clear the COPOSCSEL1 bit.
0 COP clock source defined by COPOSCSELO
1 COP clock source is ACLK derived from a trimmable internal RC-Oscillator
3 RTI Enable During Pseudo Stop Bit — PRE enables the RTI during Pseudo Stop Mode.
PRE 0 RTI stops running during Pseudo Stop Mode.
1 RTI continues running during Pseudo Stop Mode if RTIOSCSEL=1.
Note: If PRE=0 or RTIOSCSEL=0 then the RTI will go static while Stop Mode is active. The RTI counter will not
be reset.
2 COP Enable During Pseudo Stop Bit — PCE enables the COP during Pseudo Stop Mode.
PCE 0 COP stops running during Pseudo Stop Mode

1 COP continues running during Pseudo Stop Mode if COPOSCSEL=1
Note: If PCE=0 or COPOSCSEL=0 then the COP will go static while Stop Mode is active. The COP counter will
not be reset.
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Chapter 8 S12 Clock, Reset and Power Management Unit (V10 and V6)

Be aware that the output frequency varies with the TC trimming. A
frequency trimming correction is therefore necessary. The values provided
in Table 8-28 are typical values at ambient temperature which can vary from
device to device.

8.3.2.24 S12CPMU_UHV_V10_V6 Oscillator Register (CPMUOSC)
This registers configures the external oscillator (XOSCLCP).

Module Base + 0x001A

7 6 5 4 3 2 1
R 0 0 0 0 0 0 0
OSCE
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 8-35. S12CPMU_UHV_V10 V6 Oscillator Register (CPMUOSC)

Read: Anytime

Write: Anytime if PROT=0 (CPMUPROT register) and PLLSEL=1 (CPMUCLKS register). Else write
has no effect.

NOTE.
Write to this register clears the LOCK and UPOSC status bits.

Table 8-29. CPMUOSC Field Descriptions

Field Description

7 Oscillator Enable Bit — This bit enables the external oscillator (XOSCLCP). The UPOSC status bit in the
OSCE CPMIUFLG register indicates when the oscillation is stable and when OSCCLK can be selected as source of the
Bus Clock or source of the COP or RTL.If the oscillator clock monitor reset is enabled (OMRE =1 in
CPMUOSC2 register), then a loss of oscillation will lead to an oscillator clock monitor reset.

0 External oscillator is disabled.

REFCLK for PLL is IRCCLK.
1 External oscillator is enabled.

Oscillator clock monitor is enabled.

External oscillator is qualified by PLLCLK.

REFCLK for PLL is the external oscillator clock divided by REFDIV.

If OSCE bit has been set (write “1”) the EXTAL and XTAL pins are exclusively reserved for the oscillator and they
can not be used anymore as general purpose I/O until the next system reset.

Note: When starting up the external oscillator (either by programming OSCE bit to 1 or on exit from Full Stop
Mode with OSCE bit already 1) the software must wait for a minimum time equivalent to the startup-time
of the external oscillator typggc before entering Pseudo Stop Mode.
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Chapter 8 S12 Clock, Reset and Power Management Unit (V10 and V6)

8.4  Functional Description

8.4.1 Phase Locked Loop with Internal Filter (PLL)
The PLL is used to generate a high speed PLLCLK based on a low frequency REFCLK.
The REFCLK is by default the IRCCLK which is trimmed to firciv_trRIM=1MHZ.

If using the oscillator (OSCE=1) REFCLK will be based on OSCCLK. For increased flexibility, OSCCLK
can be divided in a range of 1 to 16 to generate the reference frequency REFCLK using the REFDIV[3:0]
bits. Based on the SYNDIV[5:0] bits the PLL generates the VCOCLK by multiplying the reference clock
by a2, 4,6,... 126, 128. Based on the POSTDIV[4:0] bits the VCOCLK can be divided in a range of 1,2,
3,4,5,6,... t0 32 to generate the PLLCLK.

f
N _ 0sc
If oscillator is enabled (OSCE=1) 'REF = REFDIVFT)

If oscillator is disabled (OSCE=0) f f

REF ~ "IRC1M

i = 2xfop x (SYNDIV +1)

VCO REF

__ fveo
PLL = (POSTDIV+1)

f

If PLL is locked (LOCK=1) f

If PLL is not locked (LOCK=0) fp | = ~o=
foLL
If PLL is selected (PLLSEL=1) f o = —
NOTE

Although it is possible to set the dividers to command a very high clock
frequency, do not exceed the specified bus frequency limit for the MCU.
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Chapter 8 S12 Clock, Reset and Power Management Unit (V10 and V6)

Three control bits in the CPMUCOP register allow selection of seven COP time-out periods.

When COP is enabled, the program must write $55 and $AA (in this order) to the CPMUARMCOP
register during the selected time-out period. Once this is done, the COP time-out period is restarted. If the
program fails to do this and the COP times out, a COP reset is generated. Also, if any value other than $55
or $AA is written, a COP reset is generated.

Windowed COP operation is enabled by setting WCOP in the CPMUCOP register. In this mode, writes to
the CPMUARMCORP register to clear the COP timer must occur in the last 25% of the selected time-out
period. A premature write will immediately reset the part.

In MCU Normal Mode the COP time-out period (CR[2:0]) and COP window (WCOP) setting can be
automatically pre-loaded at reset release from NVM memory (if values are defined in the NVM by the
application). By default the COP is off and no window COP feature is enabled after reset release via NVM
memory. The COP control register CPMUCOP can be written once in an application in MCU Normal
Mode to update the COP time-out period (CR[2:0]) and COP window (WCOP) setting loaded from NVM
memory at reset release. Any value for the new COP time-out period and COP window setting is allowed
except COP off value if the COP was enabled during pre-load via NVM memory.

The COP clock source select bits can not be pre-loaded via NVM memory at reset release. The IRC clock
is the default COP clock source out of reset.

The COP clock source select bits (COPOSCSELO0/1) and ACLK clock control bit in Stop Mode (CSAD)
can be modified until the CPMUCOP register write once has taken place. Therefore these control bits
should be modified before the final COP time-out period and window COP setting is written.

The CPMUCORP register access to modify the COP time-out period and window COP setting in MCU
Normal Mode after reset release must be done with the WRTMASK bit cleared otherwise the update is
ignored and this access does not count as the write once.

8.5.6 Power-On Reset (POR)

The on-chip POR circuitry detects when the internal supply VDD drops below an appropriate voltage
level. The POR is deasserted, if the internal supply VDD exceeds an appropriate voltage level (voltage
levels not specified, because the internal supply can not be monitored externally).The POR circuitry is
always active. It acts as LVR in Stop Mode.

8.5.7 Low-Voltage Reset (LVR)

The on-chip LVR circuitry detects when one of the supply voltages VDD, VDDX and VDDF drops below
an appropriate voltage level. If LVR is deasserted the MCU is fully operational at the specified maximum
speed. The LVR assert and deassert levels for the supply voltage VDDX are V| yrxa and V| yrxp and are
specified in the device Reference Manual.The LVR circuitry is active in Run- and Wait Mode.
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Chapter 9 Analog-to-Digital Converter (ADC12B_LBA)

*  MCU Wait Mode
Depending on the ADC Wait Mode configuration bit SWAI, the ADC either continues conversion
in MCU Wait Mode or freezes conversion at the next conversion boundary before MCU Wait Mode
is entered.

ADC behavior for configuration SWAI =1"b0:

The ADC continues conversion during Wait Mode according to the conversion flow control
sequence. It is assumed that the conversion flow control sequence is continued (conversion flow
control bits TRIG, RSTA, SEQA, and LDOK are serviced accordingly).

ADC behavior for configuration SWAI = 1°b1:

At MCU Wait Mode request the ADC should be idle (no conversion or conversion sequence or

Command Sequence List ongoing).

If a conversion, conversion sequence, or CSL is in progress when an MCU Wait Mode request is

issued, a Sequence Abort Event occurs automatically and any ongoing conversion finish. After the

Sequence Abort Event finishes, if the STR_SEQA bit is set (STR_SEQA=1), then the conversion

result is stored and the corresponding flags are set. If the STR_SEQA bit is cleared

(STR_SEQA=0), then the conversion result is not stored and the corresponding flags are not set.

Alternatively the Sequence Abort Event can be issued by software before MCU Wait Mode

request. As soon as flag SEQAD _IF is set, the MCU Wait Mode request can be issued.

With the occurrence of the MCU Wait Mode request until exit from Wait Mode all flow control

signals (RSTA, SEQA, LDOK, TRIG) are cleared.

After exiting MCU Wait Mode, the following happens in the order given with expected event(s)

depending on the conversion flow control mode:

— In ADC conversion flow control mode “Trigger Mode”, a Restart Event is expected to occur.
This simultaneously sets bit TRIG and RSTA causing the ADC to execute the Restart Event
(CMD_IDX and RVL_IDX cleared) followed by the Trigger Event. The Restart Event can be
generated automatically after exit from MCU Wait Mode if bit AUT_RSTA is set.

— In ADC conversion flow control mode “Restart Mode”, a Restart Event is expected to set bit
RSTA only (ADC already aborted at MCU Wait Mode entry hence bit SEQA must not be set
simultaneously) causing the ADC to execute the Restart Event (CDM_IDX and RVL_IDX
cleared). The Restart Event can be generated automatically after exit from MCU Wait Mode if
bit AUT_RSTA is set.

— The RVL buffer select (RVL_SEL) is not changed if a CSL is in process at MCU Wait Mode
request. Hence the same RVL buffer will be used after exit from Wait Mode that was used when
Wait Mode request occurred.
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9.5

Chapter 9 Analog-to-Digital Converter (ADC12B_LBA)

Memory Map and Register Definition

This section provides a detailed description of all registers accessible in the ADC12B_LBA.

9.5.1

Module Memory Map

Figure 9-3 gives an overview of all ADC12B_LBA registers.

NOTE

Register Address = Base Address + Address Offset, where the Base Address
is defined at the MCU level and the Address Offset is defined at the module

level.
Address Name Bit 7 6 5 4 3 2 1 Bit 0
0x0000 ADCCTL_0 vs ADC_EN | ADC_SR | FRZ_MOD | SWAI acc_crato] | STRSEQ I vop_cre
0x0001 ADCCTL 1 \Z CSL[_)BMO RVL_DBMO SMOCD_AC AUTKRST 0 0 0 0
0x0002  ADCSTS i CSL_SEL | RVL_SEL DBiCRC_E Reserved | READY 0 0 0
w
0x0003 ADCTIM \Z 0 PRS[6:0]
0x0004 ADCFMT \Z DJM 0 0 0 0 SRES[2:0]
0x0005 ADCFLWCTL \; SEQA TRIG RSTA LDOK 0 0 0 0
0x0006 ADCEIE Vl\?/ IA_EIE |CMD_EIE| EOL_EIE |Reserved | TRIG_EIE RSTAéR—El LDOK_EIE 0
0x0007 ADCIE Vs SEQAD_IE CONéF—Ol Reserved 0 0 0 0 0
0x0008 ADCEIF \Z IA_EIF | CMD_EIF | EOL_EIF |Reserved | TRIG_EIF RST’?\:R—El LDOK_EIF 0
0x0009 ADCIF \Z SEQAD_IF CON,I:F_OI Reserved 0 0 0 0 0
0x000A ADCCONIE_0 \Z CON_IE[15:8]
0x000B ADCCONIE_1 \; CON_IE[7:1] EOL_IE
0x000C ADCCONIF_0 \; CON_IF[15:8]
0x000D ADCCONIF_1 \; CON_IF[7:1] EOL_IF
0X000E ADCIMDRI_0 R| CSL_IMD | RVL_IMD 0 0 0 0 0 0
0x000F ADCIMDRI_1 \Z 0 0 RIDX_IMB[5:0]
I:| = Unimplemented or Reserved
Figure 9-3. ADC12B_LBA Register Summary (Sheet 1 of 3)
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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 13 Scalable Controller Area Network (S12MSCANV3)

Bus Clock Domain CAN Clock Domain
‘ INIT
q INITRQ % sync. Flag
CPU INITRQ

Init Request *
INITAK‘ sync. 4_“_
Flag NTA K INITAK

Figure 13-45. Initialization Request/Acknowledge Cycle

Due to independent clock domains within the MSCAN, INITRQ must be synchronized to all domains by
using a special handshake mechanism. This handshake causes additional synchronization delay (see
Figure 13-45).

If there is no message transfer ongoing on the CAN bus, the minimum delay will be two additional bus
clocks and three additional CAN clocks. When all parts of the MSCAN are in initialization mode, the
INITAK flag is set. The application software must use INITAK as a handshake indication for the request
(INITRQ) to go into initialization mode.

NOTE

The CPU cannot clear INITRQ before initialization mode (INITRQ =1 and
INITAK = 1) is active.

13.4.5 Low-Power Options
If the MSCAN is disabled (CANE = 0), the MSCAN clocks are stopped for power saving.

If the MSCAN is enabled (CANE = 1), the MSCAN has two additional modes with reduced power
consumption, compared to normal mode: sleep and power down mode. In sleep mode, power consumption
is reduced by stopping all clocks except those to access the registers from the CPU side. In power down
mode, all clocks are stopped and no power is consumed.

Table 13-37 summarizes the combinations of MSCAN and CPU modes. A particular combination of
modes is entered by the given settings on the CSWAI and SLPRQ/SLPAK bits.
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14.1.3

Block Diagram

Figure 14-1 shows a block diagram of the PTU module.

Chapter 14 Programmable Trigger Unit (PTUV3)

Global Memory Map

Trigger 1 Trigger 1
Trigger 2 Trigger 2
Trigger n Trigger n
| |
H ? — Module A
r—— — — = l - 1 ? A
| I
—m Trigger Generator (TGO) H i . X PTUTO
. gger O
Bus Clock Time Base | I
——+»{ Counter | |
—.r Trigger Generator (TG1) : frigger T # X PTUT1
L — — — — — — — 4
_ ? } = Module B
eloat 8-aore ™ ptu_reload is_async f
Control Logic - ==
reload___| g ptu_reload X PTURE
PTU L | gib_Idok
Figure 14-1. PTU Block Diagram
14.2 External Signal Description
This section lists the name and description of all external ports.
1421 PTUTO — PTU Trigger O
If enabled (PTUTOPE is set) this pin shows the internal trigger_0 event.
14.2.2 PTUT1 — PTU Trigger 1
If enabled (PTUTLPE is set) this pin shows the internal trigger_1 event.
MC9S127VM Family Reference Manual Rev. 2.11
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Chapter 15 Pulse Width Modulator with Fault Protection (PMF15B6CV4)

Figure 15-23. PMF Compare Invert Register (PMFCINV) Descriptions (continued)

Field Description
1 PWM Compare Invert 1 — This bit controls the polarity of PWM compare output 1. Please see the output operations
CINV1 |in Figure 15-42 and Figure 15-43.
0 PWM output 1 is high when PMFCNTA is less than PMFVALA1
1 PWM output 1 is high when PMFCNTA is greater than PMFVAL1.
0 PWM Compare Invert 0 — This bit controls the polarity of PWM compare output 0. Please see the output operations
CINVO |in Figure 15-42 and Figure 15-43.
0 PWM output 0 is high when PMFCNTA is less than PMFVALO.
1 PWM output 0 is high when PMFCNTA is greater than PMFVALO

NOTE

Changing CINVn can affect the present PWM cycle, if the related
PMFVALRN is zero.

15.3.2.19 PMF Enable Control A Register (PMFENCA)

Address: Module Base + 0x0020 Access: User read/write(!)

7 6 5 4 3 2 1 0
0 0 0
PWMENA GLDOKA RSTRTA LDOKA PWMRIEA
Reset 0 0 0 0 0 0 0 0

Figure 15-24. PMF Enable Control A Register (PMFENCA)

1. Read: Anytime
Write: Anytime except GLDOKA and RSTRTA which cannot be modified after the WP bit is set.

Table 15-25. PMFENCA Field Descriptions

Field

Description

7
PWMENA

PWM Generator A Enable — When MTG is clear, this bit when set enables the PWM generators A, B and C
and PWMO0-5 outputs. When PWMENA is clear, PWM generators A, B and C are disabled, and the PWM0-5
outputs are in their inactive states unless the corresponding OUTCTL bits are set.

When MTG is set, this bit when set enables the PWM generator A and the PWMO0 and PWM1 outputs.When
PWMENA is clear, the PWM generator A is disabled and PWMO and PWM1 outputs are in their inactive states
unless the OUTCTLO and OUTCTL1 bits are set.

After setting this bit a reload event is generated at the beginning of the PWM cycle.

0 PWM generator A and PWMO0-1 (2-5 if MTG = 0) outputs disabled unless the respective OUTCTL bit is set
1 PWM generator A and PWMO0-1 (2-5 if MTG = 0) outputs enabled

6
GLDOKA

Global Load Okay A — When this bit is set, a PMF external global load OK defined on device level replaces the
function of LDOKA. This bit cannot be modified after the WP bit is set.

0 LDOKA controls reload of double buffered registers

1 PMF external global load OK controls reload of double buffered registers

2
RSTRTA

Restart Generator A — When this bit is set, PWM generator A will be restarted at the next commutation event.
This bit cannot be modified after the WP bit is set.

0 No PWM generator A restart at the next commutation event.

1 PWM generator A restarts at the next commutation event
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Chapter 15 Pulse Width Modulator with Fault Protection (PMF15B6CV4)

NOTE

Because of the equals-comparator architecture of this PMF, the modulus
equals zero case is considered illegal in center-aligned mode. Therefore, the
modulus register does not return to zero, and a modulus value of zero will
result in waveforms inconsistent with the other modulus waveforms. If a
modulus of zero is loaded, the counter will continually count down from
OX7FFF. This operation will not be tested or guaranteed. Consider it illegal.
However, the deadtime constraints and fault conditions will still be
guaranteed.

In edge-aligned mode, the PWM counter is an up counter. The PWM output resolution is one core clock
cycle.

PWM period = PWM modulus x PWM clock period Egn. 15-5

COUNTER 1.2 3 4 1

UP COUNTERER
MODULUS =4

PWM CLOCK PERIOD ::l }«—

PWM PERIOD = 4 x PWM CLOCK PERIOD <—
Figure 15-45. Edge-Aligned PWM Period
NOTE
In edge-aligned mode the modulus equals zero and one cases are considered

illegal.

15.4.3.3 Duty Cycle

The signed 16-bit number written to the PMF value registers (PMFVALDN) is the pulse width in PWM clock
periods of the PWM generator output (or period minus the pulse width if CINVn=1).

PMEFVAL

PMEMOD ~ 100

Duty cycle =
NOTE

A PWM value less than or equal to zero deactivates the PWM output for the
entire PWM period. A PWM value greater than or equal to the modulus
activates the PWM output for the entire PWM period when CINVNn=0, and
vice versa if CINVn=1.
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Chapter 16 Serial Communication Interface (S12SCIV6)

Table 16-20. SCI Interrupt Sources

RXEDGIF | SCIASR1[7] RXEDGIE | Active high level. Indicates that an active edge (falling for RXPOL = 0, rising for
RXPOL = 1) was detected.
BERRIF | SCIASR1[1] BERRIE Active high level. Indicates that a mismatch between transmitted and received data
in a single wire application has happened.
BKDIF | SCIASR1[0] BRKDIE Active high level. Indicates that a break character has been received.
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Chapter 18 Gate Drive Unit (GDU)

18.2.7.1 LS[2:0] — Low-Side Source Pins

The pins are the low-side source connections for the low-side power FETSs. The pins are the power ground
pins used to return the gate currents from the low-side power FETs.

18.2.7.2 AMPP[1:0] — Current Sense Amplifier Non-Inverting Input Pins

These pins are the non-inverting inputs to the current sense amplifiers.

18.2.7.3 AMPM[1:0] — Current Sense Amplifier Inverting Input Pins

These pins are the inverting inputs to the current sense amplifiers.

18.2.7.4 AMP[1:0] — Current Sense Amplifier Output Pins

These pins are the outputs of the current sense amplifiers. At the MCU level these pins are shared with
ADC channels. For ADC channel assignment, see MCU pinout section.

18.2.7.5 CP — Charge Pump Output Pin

This pin is the switching node of the charge pump circuit. The supply voltage for charge pump driver is
the output of the voltage regulator /| s. The output voltage of this pin switches typically between 0V and
11V.

18.2.7.6 VCP — Charge Pump Input for High-Side Driver Supply
This pin is the charge pump input for the high-side FET pre-driver supply VBS[2:0].

18.2.7.7 BST — Boost Converter Pin

This pin provides the basic switching elements required to implement a boost converter for low battery
voltage conditions. This requires external diodes, capacitors and a coil.

18.2.7.8 VSSB — Boost Ground Pin

This pin is a separate power ground pin for the on chip boost converter switching device.

18.2.7.9 VSUP — Battery Voltage Supply Input Pin

This pin should be connected to the battery voltage. It is the input voltage to the integrated voltage
regulator. The output of the voltage regulator is pin VLS _OUT.

18.2.7.10 VLS _OUT — Voltage Regulator Output Pin

This pin is the output of the integrated voltage regulator. The ouput voltage is typically Vy, s=11V. The
input voltage to the voltage regulator is the VSUP pin.
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Chapter 21 CAN Physical Layer (S12CANPHYV3)

21.5 Functional Description

21.5.1 General
The CAN Physical Layer provides an interface for the SoC-integrated MSCAN controller.

21.5.2 Modes

Figure 21-10 shows the possible mode transitions depending on control bit CPE, device reduced
performance mode (“RPM”; refer to “Low Power Modes” section in device overview) and bus error
conditions.

Reset ‘
/ Shutdown \

TRM: Off, REC: Off, WUP: Off TRM: Transmitter
REC: Receiver
CANH,CANL: 30KQ term. to VSSC WUP: Wake-up receiver
SPLIT: High-impedance / RPM: Reduced performance mode
CPE = 1 A = (CPCHVH | CPCLVH | CHOCIF | CLOCIF | CPDTIF")
A .
N | Listen-onl
/ ormal »/ isten-only \
TRM: On, REC: On, WUP: WUPE |t TRM: Off, REC: On, WUP: WUPE
CANH, CANL: Driver on A & CPCLVL CANH, CANL: Driver off
KSPLIT: SPE & CPTXD=1 SPLIT: SPE /
A & CPCLVL
RPM & CPTXD=1 —
CPCLVL CPCLVL RPM RPM & A
A RPM & A & CPCLVL
/ Pseudo-Normal \ Standby \
TRM: On, REC: On, WUP: WUPE RPM p-| TRM: Off, REC: Off, WUP: WUPE
CANH: Driver on, CANL: Driver off - CANH,CANL: 30KQ term. to VSSC
QPLIT: SPE / RPM & A & CPCLVL SPLIT: High-impedance /

1: A delay after clearing CPDTIF must be accounted for (see description)
Figure 21-10. CAN Physical Layer Mode Transitions

21.5.2.1 Shutdown Mode

Shutdown mode is a low power mode and entered out of reset. The transceiver, wake-up, bus error
diagnostic, dominant timeout and interrupt functionality are disabled. CANH and CANL lines are pulled
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Appendix K Package Information

Appendix K
Package Information
The Package Reflow capability meets Pb-free requirements for JEDEC standard J-STD-020C.

For Peak Package Reflow Temperature and Moisture Sensitivity Levels (MSL), Go to www.nxp.com,
search by part number and review parametrics.

Table K-1. Package To Mask Set Mapping

S127VML32, S12ZVML64,
Product SlZZ\g\ggvfﬂlfszl\/MSZ, S127VML128, S12ZVMC64, S127ZVMC256
S12ZVMC128
Mask-rev 1.0D 1.1 3.1 3.2 3.3 1.0 1.1
Maskset-No 0-N14N 1-N14N 1-N95G 2-N95G 3-N95G 0-NOOR 1-NOOR
Package option 64LQFP- | 48LQFP- | 64LQFP- | 64LQFP- | 64LQFP- | 64LQFP- | 80LQFP- | 80LQFP-
EP EP EP EP EP EP EP EP
Typ. Exposed pad | 4.9x4.9 4.4x4.4 6.1x6.1 49x49 | 49x49 | 6.1x6.1 56x56 | 56x5.6
size (mm)
Min. Solderable 40x4.0 | 35x35 | 52x52 | 40x4.0 | 40x40 | 52x52 | 49x49 | 49x49
area (mm)
Max. Solderable 5.7x5.7 52x5.2 7.0x7.0 5.7x5.7 5.7x5.7 7.0x7.0 6.2x6.2 6.2x6.2
area (mm)

1. These mask revisions were used during prototyping only, they are not supported for production

MC9S127VM Family Reference Manual Rev. 2.11

NXP Semiconductors 941



