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Chapter 1 Device Overview MC9S12ZVMB-Family

The key pad and SCI transceiver modules can be configured to wake the device, whereby
current consumption is negligible.

If the BDC is enabled, when the device enters Stop mode, the VREG remains in full
performance mode. With BDC enabled and BDCCIS bit set, then all clocks remain active to
allow BDC access to internal peripherals. If the BDC is enabled and BDCCIS is clear, then the
BDCSI clock remains active to allow further BDC communication, but other clocks (with the
exception of the API) are switched off. With the BDC enabled during Stop, the VREG full
performance mode and clock activity lead to higher current consumption than with BDC
disabled.

If the BDC is enabled in Stop mode, then the BATS voltage monitoring remains enabled.

1.10 Security

The MCU security mechanism prevents unauthorized access to the flash memory. It must be emphasized
that part of the security must lie with the application code. An extreme example would be application code
that dumps the contents of the internal memory. This would defeat the purpose of security. Also, if an
application has the capability of downloading code through a serial port and then executing that code (e.g.
an application containing bootloader code), then this capability could potentially be used to read the
EEPROM and flash memory contents even if the microcontroller is in the secure state. In this example, the
security of the application could be enhanced by requiring a response authentication before any code can
be downloaded.

Device security details are also described in the flash block description.

1.10.1 Features
The security features of the S12Z chip family are:

» Prevent external access of the non-volatile memories (flash, EEPROM) content
* Restrict execution of NVM commands

* Prevent BDC access of internal resources

1.10.2 Securing the microcontroller

The chip can be secured by programming the security bits located in the options/security byte in the flash
memory array. These non-volatile bits keep the device secured through reset and power-down.

This byte can be erased and programmed like any other flash location. Two bits of this byte are used for
security (SEC[1:0]). The contents of this byte are copied into the flash security register (FSEC) during a
reset sequence.

The meaning of the security bits SEC[1:0] is shown in Table 1-12. For security reasons, the state of device
security is controlled by two bits. To put the device in unsecured mode, these bits must be programmed to
SEC[1:0]= “10’. All other combinations put the device in a secured mode. The recommended value to put
the device in secured state is the inverse of the unsecured state, i.e. SEC[1:0] = “01".
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Chapter 3 Memory Mapping Control (S12ZMMCV1)

Register Space
4 KB

Unmapped
address range

lLow address aligned

THigh address aligned

Figure 3-8. Global Memory Map
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0x00_0000
0x00_1000
l RAM -
max. 1 MByte - 4 KB
0x10_0000
l EEPROM
max. 1 MByte - 48 KB
; Eeserved 512 Byte} Ox1F_4000
v Reserved (read only) ekeke] Ox1F_8000
v NVM IFR 256 Byte) 0Xx1F_C000
0x20_0000
Unmapped
6 MByte
0x80_0000
A
Program NVM
max. 8 MByte
OXFF_FFFF
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Chapter 5 Background Debug Controller (S12ZBDCV2)

the BDCCSRL status byte is returned before the read data. This status byte reflects the state after the
memory read was performed. If enabled, an ACK pulse is driven before the data bytes are transmitted. The
effect of the access size and alignment on the next address to be accessed is explained in more detail in
Section 5.4.5.2, “BDC Access Of Device Memory Mapped Resources”.

NOTE

DUMP_MEM{ WS} is a valid command only when preceded by SYNC,
NOP, READ MEM{ WS}, or another DUMP MEM{ WS} command.
Otherwise, an illegal command response is returned, setting the ILLCMD
bit. NOP can be used for inter-command padding without corrupting the
address pointer.

The size field (sz) is examined each time a DUMP_MEM{ WS} command is processed, allowing the
operand size to be dynamically altered. The examples show the DUMP_MEM.B{ WS},

DUMP MEM.W{ WS} and DUMP MEM.L{ WS} commands.

5.4.4.6

FILL_MEM.sz, FILL_MEM.sz_ WS

FILL_MEM.sz

Write memory specified by debug address register, then

increment address

0x12 Data[7-0]
D
host —» host —» A
target target ¢
K
0x16 Data[15-8] Data[7-0]
D
host — host — host — A
target target target c
K
O0x1A Data[31-24] | Data[23-16] | Data[15-8] Data[7-0]
D
host —» host —» host —» host —» host — A
target target target target target ¢
K

Non-intrusive

FILL_MEM.sz_WS

Write memory specified by debug address register with Non-intrusive

status, then increment address

0x13 Data[7-0] BDCCSRL
host — host — target —
target target host
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Chapter 6 S12Z DebugLite (S12ZDBGV3) Module

Table 6-30. NDB and MASK bit dependency

NDB DBGADM Comment
0 0 Do not compare data bus bit.
0 1 Compare data bus bit. Match on equivalence.
1 0 Do not compare data bus bit.
1 1 Compare data bus bit. Match on difference.

6.4.2.4 Range Comparisons

Range comparisons are accurate to byte boundaries. Thus for data access comparisons a match occurs if
at least one byte of the access is in the range (inside range) or outside the range (outside range). For opcode
comparisons only the address of the first opcode byte is compared with the range.

When using the AB comparator pair for a range comparison, the data bus can be used for qualification by
using the comparator A data and data mask registers. The DBGACTL RW and RWE bits can be used to
qualify the range comparison on either a read or a write access. The corresponding DBGBCTL bits are
ignored. The DBGACTL COMPE/INST bits are used for range comparisons. The DBGBCTL
COMPE/INST bits are ignored in range modes.

6.4.2.4.1 Inside Range (CompA_Addr < address < CompB_Addr)

In the Inside Range comparator mode, comparator pair A and B can be configured for range comparisons
by the control register (DBGC2). The match condition requires a simultaneous valid match for both
comparators. A match condition on only one comparator is not valid.

6.4.2.4.2 Outside Range (address < CompA_Addr or address > CompB_Addr)

In the Outside Range comparator mode, comparator pair A and B can be configured for range
comparisons. A single match condition on either of the comparators is recognized as valid. Outside range
mode in combination with opcode address matches can be used to detect if opcodes are from an unexpected
range.

NOTE

When configured for data access matches, an outside range match would
typically occur at any interrupt vector fetch or register access. This can be
avoided by setting the upper or lower range limit to SFFFFFF or $000000
respectively. Interrupt vector fetches do not cause opcode address matches.

6.4.3 Events

Events are used as qualifiers for a state sequencer change of state. The state control register for the current
state determines the next state for each event. An event can immediately initiate a transition to the next
state sequencer state whereby the corresponding flag in DBGSR is set.
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Chapter 8 S12 Clock, Reset and Power Management Unit (S12CPMU_UHV_V11)

8.2  Signal Description

This section lists and describes the signals that connect off chip as well as internal supply nodes and special
signals.

8.2.1 RESET

Pin RESET is an active-low bidirectional pin. As an input it initializes the MCU asynchronously to a
known start-up state. As an open-drain output it indicates that an MCU-internal reset has been triggered.

8.2.2 EXTAL and XTAL

These pins provide the interface for a crystal to control the internal clock generator circuitry. EXTAL is
the input to the crystal oscillator amplifier. XTAL is the output of the crystal oscillator amplifier. If
XOSCLCP is enabled, the MCU internal OSCCLK LCP is derived from the EXTAL input frequency. If
OSCE=0, the EXTAL pin is pulled down by an internal resistor of approximately 200 kQ and the XTAL
pin is pulled down by an internal resistor of approximately 700 k2

NOTE

Freescale recommends an evaluation of the application board and chosen
resonator or crystal by the resonator or crystal supplier.

The loop controlled circuit (XOSCLCP) is not suited for overtone
resonators and crystals.

8.2.3 VSUP — Regulator Power Input Pin

Pin VSUP is the power input of VREGAUTO. All currents sourced into the regulator loads flow through
this pin.

A suitable reverse battery protection network can be used to connect VSUP to the car battery supply
network.

8.24 VDDA, VSSA — Regulator Reference Supply Pins

Pins VDDA and VSSA are used to supply the analog parts of the regulator. Internal precision reference
circuits are supplied from these signals.

An off-chip decoupling capacitor (220 nF(X7R ceramic)) between VDDA and VSSA is required and can
improve the quality of this supply.

VDDA has to be connected externally to VDDX.

8.2.5 VDDX, VSSX — Pad Supply Pins

VDDX is the supply domain for the digital Pads.

An off-chip decoupling capacitor (10uF plus 220 nF(X7R ceramic)) between VDDX and VSSX is
required.

MC9S12ZVMB Family Reference Manual Rev. 1.3
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8.3.2.9

This register controls SI2CPMU_UHV_V11 clock selection.

Module Base + 0x0009

7

4

S12CPMU_UHV_V11 Clock Select Register (CPMUCLKS)

1

Chapter 8 S12 Clock, Reset and Power Management Unit (S12CPMU_UHV_V11)

0

R
COoP RTI COP
W PLLSEL PSTP CSAD OSCSEL1 PRE PCE OSCSEL OSCSELO
Reset 1 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 8-12. S12CPMU_UHV_V11 Clock Select Register (CPMUCLKS)

Read: Anytime

Write:

Only possible if PROT=0 (CPMUPROT register) in all MCU Modes (Normal and Special Mode).
All bits in Special Mode (if PROT=0).

PLLSEL, PSTP, PRE, PCE, RTIOSCSEL: In Normal Mode (if PROT=0).

CSAD: In Normal Mode (if PROT=0) until CPMUCOP write once has taken place.

COPOSCSELO: In Normal Mode (if PROT=0) until CPMUCOP write once has taken place.
If COPOSCSELDO was cleared by UPOSC=0 (entering Full Stop Mode with COPOSCSELO=1 or
insufficient OSCCLK quality), then COPOSCSELO can be set once again.

COPOSCSELLI: In Normal Mode (if PROT=0) until CPMUCOP write once has taken place.
COPOSCSELI1 will not be cleared by UPOSC=0 (entering Full Stop Mode with COPOSCSEL1=1
or insufficient OSCCLK quality if OSCCLK is used as clock source for other clock domains: for
instance core clock etc.).

NOTE

After writing CPMUCLKS register, it is strongly recommended to read
back CPMUCLKS register to make sure that write of PLLSEL,
RTIOSCSEL and COPOSCSEL was successful. This is because under
certain circumstances writes have no effect or bits are automatically
changed (see CPMUCLKS register and bit descriptions).

NOTE

When using the oscillator clock as system clock (write PLLSEL = 0) it is
highly recommended to enable the oscillator clock monitor reset feature
(write OMRE = 1 in CPMUOSC?2 register). If the oscillator monitor reset
feature is disabled (OMRE = 0) and the oscillator clock is used as system
clock, the system might stall in case of loss of oscillation.
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Chapter 9 Analog-to-Digital Converter

Table 9-21. Conversion Command Type Select

CMD_SEL[1] CMD_SEL[0] Conversion Command Type Description

1 0 End Of List
(Automatic wrap to top of CSL
and Continue Conversion)

1 1 End Of List
(Wrap to top of CSL and:
- In “Restart Mode” wait for Restart Event followed by a Trigger
- In “Trigger Mode” wait for Trigger or Restart Event)

MC9S12ZVMB Family Reference Manual Rev. 1.3
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Chapter 9 Analog-to-Digital Converter

— Requested by:
- Positive edge of internal interface signal Trigger
- Write Access via data bus to set control bit TRIG

— When finished:
This bit is cleared by the ADC when the first conversion of the sequence is beginning to
sample

— Mandatory Requirements:
- In all ADC conversion flow control modes bit TRIG is only set (Trigger Event executed)
if the Trigger Event occurs while no conversion or conversion sequence is ongoing (ADC
idle)
- In ADC conversion flow control mode “Restart Mode” with a Restart Event in progress it
is not allowed that a Trigger Event occurs before the background command load phase has
finished (Restart Event has been executed) else the error flag TRIG EIF is set
- 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 (with current active CSL)
Internal Interface Signal: Restart
Corresponding Bit Name: RSTA
— Function:

- Go to top of active CSL (clear index register for CSL)
- Load one background command register and wait for Trigger (CSL offset register is not
switched independent of bit CSL__BMOD)
- Set error flag RSTA EIF when a Restart Request occurs before one of the following
conditions was reached:
* The "End Of List" command type has been executed
* Depending on bit STR_SEQA if the "End Of List" command type is about to be executed
* The current CSL has been aborted or is about to be aborted due to a Sequence Abort
Request.

— Requested by:
- Positive edge of internal interface signal Restart
- Write Access via data bus to set control bit RSTA

— 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

MC9S12ZVMB Family Reference Manual Rev. 1.3
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Chapter 12 Pulse Width Modulator with Fault Protection (PMF15B6CV4)

12.3.2.14 PMF Value 0-5 Register (PMFVALO-PMFVALS)

Address: Module Base + 0x0010 PMFVALO Access: User read/write(")
Module Base + 0x0012 PMFVAL1
Module Base + 0x0014 PMFVAL2
Module Base + 0x0016 PMFVAL3
Module Base + 0x0018 PMFVAL4
Module Base + 0x001A PMFVALS5

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

R
w

Resetoooo\oooo\oooo\oooo
Figure 12-17. PMF Value n Register (PMFVALN)

PMFVALnN

1. Read: Anytime
Write: Anytime

Table 12-22. PMFVALRnN Field Descriptions

Field Description

15-0 PMF Value n Bits — The 16-bit signed value in this buffered register is the pulse width in PWM clock periods.
PMFVALn | A value less than or equal to zero deactivates the PWM output for the entire PWM period. A value greater than,
or equal to the modulus, activates the PWM output for the entire PWM period. See Table 12-40. The terms
activate and deactivate refer to the high and low logic states of the PWM output.

Note: PMFVALn is buffered. The value written does not take effect until the related or global load OK bit is set
and the next PWM load cycle begins. Reading PMFVALn returns the value in the buffer and not necessarily
the value the PWM generator is currently using.

nis0,1, 2, 3,4 and5.

12.3.2.15 PMF Reload Overrun Interrupt Enable Register (PMFROIE)

Address: Module Base + 0x001C Access: User read/write(")
7 6 5 4 3 2 1 0
R 0 0 0 0 0
W PMFROIEC | PMFROIEB | PMFROIEA
Reset 0 0 0 0 0 0 0 0

Figure 12-18. PMF Interrupt Enable Register (PMFROIE)
1. Read: Anytime

Write: Anytime

Table 12-23. PMFROIE Descriptions

Field Description

2 Reload Overrun Interrupt Enable C —
PMFROIEC |0 Reload Overrun Interrupt C disabled
1 Reload Overrun Interrupt C enabled

MC9S12ZVMB Family Reference Manual Rev. 1.3
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Chapter 12 Pulse Width Modulator with Fault Protection (PMF15B6CV4)

Table 12-40. 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 12-46.

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 12-46. Center-Aligned PWM Pulse Width

Edge-aligned operation is illustrated in Figure 12-47.

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

MC9S12ZVMB Family Reference Manual Rev. 1.3

Eqn. 12-6

Eqn. 12-7
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Chapter 14 Serial Communication Interface (S12SCIV6)

Table 14-11. SCICR2 Field Descriptions (continued)

Field Description

4 Idle Line Interrupt Enable Bit — ILIE enables the idle line flag, IDLE, to generate interrupt requests.
ILIE 0 IDLE interrupt requests disabled
1 IDLE interrupt requests enabled

3 Transmitter Enable Bit — TE enables the SCI transmitter and configures the TXD pin as being controlled by
TE the SCI. The TE bit can be used to queue an idle preamble.

0 Transmitter disabled

1 Transmitter enabled

2 Receiver Enable Bit — RE enables the SCI receiver.
RE 0 Receiver disabled
1 Receiver enabled

1 Receiver Wakeup Bit — Standby state

RWU 0 Normal operation.

1 RWU enables the wakeup function and inhibits further receiver interrupt requests. Normally, hardware wakes
the receiver by automatically clearing RWU.

0 Send Break Bit — Toggling SBK sends one break character (10 or 11 logic Os, respectively 13 or 14 logics Os
SBK if BRK13 is set). Toggling implies clearing the SBK bit before the break character has finished transmitting. As
long as SBK is set, the transmitter continues to send complete break characters (10 or 11 bits, respectively 13
or 14 bits).

0 No break characters
1 Transmit break characters

14.3.2.7 SCI Status Register 1 (SCISR1)

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

Module Base + 0x0004

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

|:| = Unimplemented or Reserved

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

Read: Anytime

Write: Has no meaning or effect
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Chapter 14 Serial Communication Interface (S12SCIV6)

When the transmit shift register is not transmitting a frame, the TXD pin goes to the idle condition, logic
1. If at any time software clears the TE bit in SCI control register 2 (SCICR2), the transmitter enable signal
goes low and the transmit signal goes idle.

If software clears TE while a transmission is in progress (TC = 0), the frame in the transmit shift register

continues to shift out. To avoid accidentally cutting off the last frame in a message, always wait for TDRE

to go high after the last frame before clearing TE.

To separate messages with preambles with minimum idle line time, use this sequence between messages:
1. Write the last byte of the first message to SCIDRH/L.

2. Wait for the TDRE flag to go high, indicating the transfer of the last frame to the transmit shift
register.

3. Queue a preamble by clearing and then setting the TE bit.
4. Write the first byte of the second message to SCIDRH/L.

14.4.5.3 Break Characters

Writing a logic 1 to the send break bit, SBK, in SCI control register 2 (SCICR2) loads the transmit shift
register with a break character. A break character contains all logic Os and has no start, stop, or parity bit.
Break character length depends on the M bit in SCI control register 1 (SCICR1). As long as SBK is at logic
1, transmitter logic continuously loads break characters into the transmit shift register. After software
clears the SBK bit, the shift register finishes transmitting the last break character and then transmits at least
one logic 1. The automatic logic 1 at the end of a break character guarantees the recognition of the start bit
of the next frame.

The SCI recognizes a break character when there are 10 or 11(M =0 or M = 1) consecutive zero received.
Depending if the break detect feature is enabled or not receiving a break character has these effects on SCI
registers.

If the break detect feature is disabled (BKDFE = 0):
* Sets the framing error flag, FE
» Sets the receive data register full flag, RDRF
* Clears the SCI data registers (SCIDRH/L)

* May set the overrun flag, OR, noise flag, NF, parity error flag, PE, or the receiver active flag, RAF
(see 3.4.4 and 3.4.5 SCI Status Register 1 and 2)

If the break detect feature is enabled (BKDFE = 1) there are two scenarios'

The break is detected right from a start bit or is detected during a byte reception.
» Sets the break detect interrupt flag, BKDIF
* Does not change the data register full flag, RDRF or overrun flag OR
* Does not change the framing error flag FE, parity error flag PE.
* Does not clear the SCI data registers (SCIDRH/L)
» May set noise flag NF, or receiver active flag RAF.

1. A Break character in this context are either 10 or 11 consecutive zero received bits

MC9S12ZVMB Family Reference Manual Rev. 1.3
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Chapter 14 Serial Communication Interface (S12SCIV6)

To determine the value of a data bit and to detect noise, recovery logic takes samples at RT8, RT9, and
RT10. Table 14-19 summarizes the results of the data bit samples.

Table 14-19. Data Bit Recovery

RT8, 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 RT8, 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 14-20
summarizes the results of the stop bit samples.

Table 14-20. Stop Bit Recovery

RT8, RT9, and RT10 Samples Framing Error Flag Noise Flag
000 1 0
001 1 1
010 1 1
oM 0 1
100 1 1
101 0 1
110 0 1
111 0 0

In Figure 14-22 the verification samples RT3 and RT5 determine that the first low detected was noise and
not the beginning of a start bit. The RT clock is reset and the start bit search begins again. The noise flag
is not set because the noise occurred before the start bit was found.

MC9S12ZVMB Family Reference Manual Rev. 1.3
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Chapter 14 Serial Communication Interface (S12SCIV6)
Start Bit

i

RT Clock Count E E

Reset RT Clock ¢ ¢ ¢ ¢ ¢ ¢

Figure 14-22. Start Bit Search Example 1

LSB

rYy
y
A

RXD
Samples 1 1

1

RT1
RT1
RT2
RT3 -
RT4
RT5 -
RT1 N
RT1 - > 0o
RT2
RT3
RT4
RT5
RT6
RT7
RTS8
RTY
RT1
RT2
RT3

RT10
RT11
RT12
RT13
RT14
RT15
RT16

In Figure 14-23, verification sample at RT3 is high. The RT3 sample sets the noise flag. Although the
perceived bit time is misaligned, the data samples RT8, RT9, and RT10 are within the bit time and data

recovery is successful.
’(— Perceived Start Bit ~————>]
l«———————  Actual Start Bit | LSB

L \ /

RT Clock ||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Y
A

RXD
Samples 1T 1 1 1 1

—_—>> O
—_—> O
—_—> O
—_—> O
—_—> O

RTCokCount E E EE EECERPERPEgEREREseI2ecpgpErieeE
ock Loun ¥roeoereroeoreeroeoebEEEEEEKYD D @EE

ResetRTClock y ¥ ¥ ¥ Y Y

Figure 14-23. Start Bit Search Example 2

In Figure 14-24, a large burst of noise is perceived as the beginning of a start bit, although the test sample
at RTS is high. The RTS5 sample sets the noise flag. Although this is a worst-case misalignment of
perceived bit time, the data samples RT8, RT9, and RT10 are within the bit time and data recovery is
successful.
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Chapter 14 Serial Communication Interface (S12SCIV6)

14.5.2 Modes of Operation

14.5.2.1 Run Mode

Normal mode of operation.

To initialize a SCI transmission, see Section 14.4.5.2, “Character Transmission”.

14.5.2.2 Wait Mode

SCI operation in wait mode depends on the state of the SCISWALI bit in the SCI control register 1
(SCICRI).

« If SCISWAL is clear, the SCI operates normally when the CPU is in wait mode.

» If SCISWALI is set, SCI clock generation ceases and the SCI module enters a power-conservation
state when the CPU is in wait mode. Setting SCISWAI does not affect the state of the receiver
enable bit, RE, or the transmitter enable bit, TE.

If SCISWAL is set, any transmission or reception in progress stops at wait mode entry. The
transmission or reception resumes when either an internal or external interrupt brings the CPU out
of wait mode. Exiting wait mode by reset aborts any transmission or reception in progress and
resets the SCI.

14.5.2.3 Stop Mode

The SCI is inactive during stop mode for reduced power consumption. The STOP instruction does not
affect the SCI register states, but the SCI bus clock will be disabled. The SCI operation resumes from
where it left off after an external interrupt brings the CPU out of stop mode. Exiting stop mode by reset
aborts any transmission or reception in progress and resets the SCI.

The receive input active edge detect circuit is still active in stop mode. An active edge on the receive input
can be used to bring the CPU out of stop mode.

14.5.3 Interrupt Operation

This section describes the interrupt originated by the SCI block.The MCU must service the interrupt
requests. Table 14-21 lists the eight interrupt sources of the SCI.

Table 14-21. SCI Interrupt Sources

Interrupt Source Local Enable Description
TDRE SCISR1[7] TIE Active high level. Indicates that a byte was transferred from SCIDRH/L to the
transmit shift register.
TC SCISR1[6] TCIE Active high level. Indicates that a transmit is complete.
RDRF SCISR1[5] RIE Active high level. The RDRF interrupt indicates that received data is available
in the SCI data register.
OR SCISR1[3] Active high level. This interrupt indicates that an overrun condition has occurred.
IDLE SCISR1[4] ILIE Active high level. Indicates that receiver input has become idle.

RXEDGIF | SCIASR1[7] RXEDGIE |Active high level. Indicates that an active edge (falling for RXPOL = 0, rising for
RXPOL = 1) was detected.
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Chapter 15 Serial Peripheral Interface (S12SPIV5)

When the third edge occurs, the value previously latched from the serial data input pin is shifted into the
LSB or MSB of the SPI shift register, depending on LSBFE bit. After this edge, the next bit of the master
data is coupled out of the serial data output pin of the master to the serial input pin on the slave.

This process continues for a total of n' edges on the SCK line with data being latched on even numbered
edges and shifting taking place on odd numbered edges.

Data reception is double buffered, data is serially shifted into the SPI shift register during the transfer and
is transferred to the parallel SPI data register after the last bit is shifted in.
After 2n! SCK edges:

+ Data that was previously in the SPI data register of the master is now in the data register of the
slave, and data that was in the data register of the slave is in the master.

» The SPIF flag bit in SPISR is set indicating that the transfer is complete.

Figure 15-14 shows two clocking variations for CPHA = 1. The diagram may be interpreted as a master
or slave timing diagram because the SCK, MISO, and MOSI pins are connected directly between the
master and the slave. The MISO signal is the output from the slave, and the MOSI signal is the output from
the master. The SS line is the slave select input to the slave. The SS pin of the master must be either high
or reconfigured as a general-purpose output not affecting the SPI.

End of Idle State 3| <——— Begin Transfer End —>| Begin of Idle State

SCK Edge Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

SAMPLE | 1 1 1 1 1 1 1

MOSI/MISO

craE o | O D -

cimceo  — ) XX X X r X X

MISO pin

If next transfer begins here

SEL SS (0)
Master only

SEL SS (1)

R PRy PR
<< <>

<>
-

t tr ot

MSB first (LSBFE = 0): MSB Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 LSB Minimum 1/2 SCK
LSB first LSBFE = 1): LSB Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 MSB for t, 4, tL

t_ = Minimum leading time before the first SCK edge, not required for back-to-back transfers
ty = Minimum trailing time after the last SCK edge
t; = Minimum idling time between transfers (minimum SS high time), not required for back-to-back transfers

Figure 15-14. SPI Clock Format 1 (CPHA = 1), with 8-Bit Transfer Width selected (XFRW = 0)
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Chapter 15 Serial Peripheral Interface (S12SPIV5)

15.4.7.5.2 SPIF

SPIF occurs when new data has been received and copied to the SPI data register. After SPIF is set, it does
not clear until it is serviced. SPIF has an automatic clearing process, which is described in Section 15.3.2.4,
“SPI Status Register (SPISR)”.

15.4.7.5.3 SPTEF

SPTEF occurs when the SPI data register is ready to accept new data. After SPTEF is set, it does not clear
until it is serviced. SPTEF has an automatic clearing process, which is described in Section 15.3.2.4, “SPI
Status Register (SPISR)”.
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Chapter 16 High-Side Driver Module - HSDRV2C (HSDRV2CV3)

— Optional masking window

16.1.2 Modes of Operation

The HSDRV2C module behaves as follows in the system power modes:
1. MCU run mode

The activation of the HSCR[HSEO] or HSCR[HSET1] bits enable the related high-side drivers. The
driver is controlled by the selected source.

2. MCU stop mode

During stop mode operation the high-side drivers are shut down. That means the high-side drivers are
disabled and the drivers are turned off. The bits in the data register which control the drivers (HSDR[1:0])
are cleared automatically. After returning from stop mode the drivers are re-enabled and the state of the
HSCR[HSEX] bits is restored automatically. If the data register bits (HSDR[HSDRXx]) are chosen as source
in the PIM module, then the respective high-side driver stays turned off until the software sets the
associated bit in the data register (HSDR[HSDRx]). When the timer or PWM are chosen as source, the
respective high-side driver is controlled by the timer or PWM without further handling. When it is required
that the driver stays turned off after the stop mode for this case (PWM or timer), the software must take
the appropriate action to turn off the driver before entering stop mode.

16.1.3 Block Diagram

Figure 16-1 shows a block diagram of the HSDRV2C module. The module consists of a control and an
output stage. The high-side driver gate control can be routed. See PIM chapter for routing options.
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Chapter 19 Flash Module (S12ZFTMRZ)

Table 19-70. Protection Override Command Error Handling

Register Error Bit Error Condition

Set if CCOBIX[2:0] != (001, 010 or 011) at command launch.

Set if command not available in current mode (see Table 19-29).

Set if protection is supposed to be restored (if key does not match or is invalid) and
Protection Override command was not run previously (bit FPSTAT FPOVRD is 0),
so there are no previous valid values of FPROT and DFPROT to be re-loaded.

FSTAT Set if Protection Update Selection[1:0] = 00 (in case of CCOBIX[2:0] = 010 or 011)

Set if Protection Update Selection[1:0] = 00, CCOBIX[2:0] = 001 and a valid
comparison key is loaded as a command parameter.

FPVIOL None
MGSTAT1 None
MGSTATO None

ACCERR

19.4.8 Interrupts

The Flash module can generate an interrupt when a Flash command operation has completed or when a
Flash command operation has detected an ECC fault.

Table 19-71. Flash Interrupt Sources

Interrupt Source Interrupt Flag Local Enable Global (CCR)
Mask
Flash Command Complete CCIF CCIE | Bit
(FSTAT register) (FCNFG register)
ECC Single Bit Fault on Flash Read SFDIF SFDIE | Bit
(FERSTAT register) (FERCNFG register)
NOTE
Vector addresses and their relative interrupt priority are determined at the
MCU level.

19.4.8.1 Description of Flash Interrupt Operation

The Flash module uses the CCIF flag in combination with the CCIE interrupt enable bit to generate the
Flash command interrupt request. The Flash module uses the SFDIF flag in combination with the SFDIE
interrupt enable bits to generate the Flash error interrupt request. For a detailed description of the register
bits involved, refer to Section 19.3.2.5, “Flash Configuration Register (FCNFG)”, Section 19.3.2.6, “Flash
Error Configuration Register (FERCNFG)”, Section 19.3.2.7, “Flash Status Register (FSTAT)”, and
Section 19.3.2.8, “Flash Error Status Register (FERSTAT)”.

The logic used for generating the Flash module interrupts is shown in Figure 19-31.
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Appendix L Detailed Register Address Map

L.14 0x06C0-0x06DF CPMU
Address Name Bit 7 6 5 4 3 2 1 Bit 0
R 0 0
0x06D3 CPMUQCLKT W ACLKTR5 | ACLKTR4 | ACLKTR3 | ACLKTR2 | ACLKTR1 | ACLKTRO
R
0x06D4 CPMUAPIRH W APIR15 APIR14 APIR13 APIR12 APIR11 APIR10 APIR9 APIR8
R
0x06D5 CPMUAPIRL W APIR7 APIR6 APIR5 APIR4 APIR3 APIR2 APIR1 APIRO
R 0 0 0 0 0 0 0 0
0x06D6 RESERVED
W
R 0 0 0
0x06D7 CPMUHTTR W HTOE HTTR3 HTTR2 HTTR1 HTTRO
cPMu R . 0 :
0x06D8 IRCTRIMH TCTRIM[4:0] IRCTRIM[9:8]
CPMU R _
0x06D9 IRCTRIML IRCTRIM[7:0]
R 0 0 0 0 0 0
0x06DA CPMUOSC W OSCE Reserved
R 0 0 0 0 0 0 0
0x06DB CPMUPROT W PROT
RESERVED R 0 0 0 0 0
0x08DC  copmuTEST2 Wy 0 0 0
CPMU R 0 0 0 0 0 0
0x06DD VREGCTL EXTXON | INTXON
R 0 0 0 0 0 0
0x06DE CPMUOSC2 W OMRE | OSCMOD
R 0 0 0 0 0 0 0 0
0x06DF RESERVED
W
L.15 O0x06F0-0x06F7 BATS
Address Name Bit 7 6 5 4 3 2 1 Bit 0
R 0 0 0
0x06F0 BATE W BVHS BVLS[1:0] BSUAE BSUSE
OXOBF1 BATSR R 0 0 0 0 0 0 BVHC BVLC
W
0x06F2 BATIE \2 0 0 0 0 0 0 BVHIE BVLIE
0x06F3 BATIF \Z 0 0 0 0 0 0 BVHIF BVLIF
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