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Device Overview MC9S12ZVL-Family

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 1-10. 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
SECJ[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".

Table 1-10. Security Bits

SEC[1:0] Security State
00 1 (secured)
01 1 (secured)
10 0 (unsecured)
11 1 (secured)
NOTE

Please refer to the Flash block description for more security byte details.

1.11.3 Operation of the Secured Microcontroller

By securing the device, unauthorized access to the EEPROM and Flash memory contents is prevented.
Secured operation has the following effects on the microcontroller:

1.11.3.1 Normal Single Chip Mode (NS)

» Background debug controller (BDC) operation is completely disabled.
» Execution of Flash and EEPROM commands is restricted (described in flash block description).

1.11.3.2 Special Single Chip Mode (SS)

» Background debug controller (BDC) commands are restricted

» Execution of Flash and EEPROM commands is restricted (described in flash block description).
In special single chip mode the device is in active BDM after reset. In special single chip mode on a secure
device, only the BDC mass erase and BDC control and status register commands are possible. BDC access

to memory mapped resources is disabled. The BDC can only be used to erase the EEPROM and Flash
memory without giving access to their contents.

1.11.4 Unsecuring the Microcontroller

Unsecuring the microcontroller can be done using three different methods:
1. Backdoor key access
2. Reprogramming the security bits
3. Complete memory erase
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Device Overview MC9S12ZVL-Family

NOTE

The ADC reference voltage Vry must remain at a constant level throughout the conversion process.

1.14.2 SCI Baud Rate Detection

The baud rate for SCI10 and SCI1 is achieved by using a timer channel to measure the data rate on the RXD
signal.
1. Establish the link:
— For SCI0: Set [TOIC3RR1:TOIC3RR0]=0b01 to disconnect I0C0_3 from TIMO input capture
channel 3 and reroute the timer input to the RXDO signal of SCIO.
— For SCI1: Set [TOIC3RR1:TOIC3RR0]=0b10 to disconnect I0CO0_3 from TIMO input capture
channel 3 and reroute the timer input to the RXD1 signal of SCI1.
2. Determine pulse width of incoming data: Configure TIMO 1C3 to measure time between incoming
signals

1.14.3 Voltage Domain Monitoring

The BATS module monitors the voltage on the VSUP pin, providing status and flag bits, an interrupt and
a connection to the ADC, for accurate measurement of the scaled VSUP level.

The POR circuit monitors the VDD and VDDA domains, ensuring a reset assertion until an adequate
voltage level is attained. The LVR circuit monitors the VDD, VDDF and VDDX domains, generating a
reset when the voltage in any of these domains drops below the specified assert level. The VDDX LVR
monitor is disabled when the VREG is in reduced power mode. A low voltage interrupt circuit monitors
the VDDA domain.

MC912ZVL Family Reference Manual, Rev. 2.41

62 NXP Semiconductors



Port Integration Module (S12ZVLPIMV2)

2.3.4.7 Port L Input Divider Ratio Selection Register (PIRL)

Address 0x033E Access: User read/write’
3 2 1 0
R 0 0 0 0 0 0
PIRLO[1:0]
W
Reset 0 0 0 0 0 0 0 0

Figure 2-29. Port L Input Divider Ratio Selection Register (PIRL)

! Read: Anytime

Write: Anytime

Table 2-26. PIRL Register Field Descriptions

Field Description
1-0 Port L Input Divider Ratio Select —
PIRLO These bits select one of three voltage divider ratios for the associated high-voltage input pin in analog mode.

1x Ratio1 ny selected
01 Ratio__py, selected
00 Ratioy_py, selected

2.4  Functional Description

2.4.1 General

Each pin except BKGD can act as general-purpose 1/O. In addition each pin can act as an output or input
of a peripheral module.

2.4.2 Registers

Table 2-27 lists the implemented configuration bits which are available on each port. These registers
except the pin input registers can be written at any time, however a specific configuration might not
become active. For example a pull-up device does not become active while the port is used as a push-pull
output.

Unimplemented bits read zero.
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Chapter 5
Background Debug Controller (S12ZBDCV?2)

Table 5-1. Revision History

Revision
Number

Revision
Date

Sections
Affected

Description of Changes

V2.04

03.Dec.2012

Section 5.1.3.3,
“Low-Power
Modes

Included BACKGROUND/ Stop mode dependency

V2.05

22.Jan.2013

Section 5.3.2.2,
“BDC Control
Status Register
Low (BDCCSRL)

Improved NORESP description and added STEP1/ Wait mode dependency

V2.06

22.Mar.2013

Section 5.3.2.2,
“BDC Control
Status Register
Low (BDCCSRL)

Improved NORESP description of STEP1/ Wait mode dependency

V2.07

11.Apr.2013

Section 5.1.3.3.1,
“Stop Mode

Improved STOP and BACKGROUND interdepency description

V2.08

31.May.2013

Section 5.4.4.4,
“BACKGROUND
Section 5.4.7.1,
“Long-ACK
Hardware
Handshake
Protocol

Removed misleading WAIT and BACKGROUND interdepency description
Added subsection dedicated to Long-ACK

V2.09

29.Aug.2013

Section 5.4.4.12,
“‘READ_DBGTB

Noted that READ_DBGTB is only available for devices featuring a trace
buffer.

V2.10

21.0ct.2013

Section 5.1.3.3.2,
“Wait Mode

Improved description of NORESP dependence on WAIT and BACKROUND

V2.1

02.Feb.2015

Section 5.1.3.3.1,
“Stop Mode
Section 5.3.2,
“Register
Descriptions

Corrected name of clock that can stay active in Stop mode

5.1

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.

MC9S127VL Family Reference Manual, Rev. 2.41

NXP Semiconductors

127




Background Debug Controller (S12ZBDCV?2)

Similarly the STEP1 command issued from a WAI instruction cannot be completed by the CPU until the
CPU leaves wait mode due to an interrupt. The first STEP1 into wait mode sets the BDCCSR WAIT bit.

If the part is still in Wait mode and a further STEP1 is carried out then the NORESP and ILLCMD bits are
set because the device is no longer in active BDM for the duration of WAI execution.

5.1.4 Block Diagram
A block diagram of the BDC is shown in Figure 5-1.

SYg'IQESI\}I- < | SERIAL INTERFACE CONTROL

BKGD AND SHIFT REGISTER
A
CLOCK DOMAIN |«—— BDCSI
—m CONTROL |« CORE CLOCK
INSTRUCTION =
DECODE AND Pl S
FSM ) ADDRESS
BUS INTERFACE
AND =P DATA
4 CONTROL LOGIC BUS CONTROL
CPU CONTROL
<=
BDCCSR REGISTER
— > ERASE FLASH
AND DATAPATH —>
CONTROL <— FLASH ERASED
< FLASH SECURE

Figure 5-1. BDC Block Diagram

5.2  External Signal Description

A single-wire interface pin (BKGD) is used to communicate with the BDC system. During reset, this pin
is a device mode select input. After reset, this pin becomes the dedicated serial interface pin for the BDC.

BKGD is a pseudo-open-drain pin with an on-chip pull-up. Unlike typical open-drain pins, the external
RC time constant on this pin due to external capacitance, plays almost no role in signal rise time. The
custom protocol provides for brief, actively driven speed-up pulses to force rapid rise times on this pin
without risking harmful drive level conflicts. Refer to Section 5.4.6, “BDC Serial Interface” for more
details.
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Background Debug Controller (S12ZBDCV?2)

Table 5-6. BDCCSRL Field Descriptions (continued)

Field Description
4 Overrun Flag — Indicates unexpected host activity before command completion.
OVRUN This occurs if a new command is received before the current command completion.
With ACK enabled this also occurs if the host drives the BKGD pin low whilst a target ACK pulse is pending
To protect internal resources from misinterpreted BDC accesses following an overrun, internal accesses are
suppressed until a SYNC clears this bit.
A SYNC clears the bit.

0 No overrun detected.

1 Overrun detected when issuing a BDC command.

3 No Response Flag — Indicates that the BDC internal action or data access did not complete. This occurs in the
NORESP following scenarios:

a) If no free cycle for an access is found within 512 core clock cycles. This could typically happen if a code loop
without free cycles is executing with ACK enabled and STEAL clear.

b) With ACK disabled or STEAL set, when an internal access is not complete before the host starts
data/BDCCSRL retrieval or an internal write access is not complete before the host starts the next BDC
command.

c¢) Attempted internal memory or SYNC_PC accesses during STOP mode set NORESP if BDCCIS is clear.

In the above cases, on setting NORESP, the BDC aborts the access if permitted. (For devices supporting
EWAIT, BDC external accesses with EWAIT assertions, prevent a command from being aborted until EWAIT
is deasserted).

d) If a BACKGROUND command is issued whilst the device is in wait mode the NORESP bit is set but the
command is not aborted. The active BDM request is completed when the device leaves wait mode.
Furthermore subsequent CPU register access commands during wait mode set the NORESP bit, should it
have been cleared.

e) If a command is issued whilst awaiting return from Wait mode. This can happen when using STEP1 to step
over a CPU WA instruction, if the CPU has not returned from Wait mode before the next BDC command is
received.

f) If STEP1 is issued with the BDC enabled as the device enters Wait mode regardless of the BDMACT state.
When NORESRP is set a value of OxEE is returned for each data byte associated with the current access.
Writing a “1” to this bit, clears the bit.

0 Internal action or data access completed.

1 Internal action or data access did not complete.

2 Read Data Invalid Flag — Indicates invalid read data due to an ECC error during a BDC initiated read access.
RDINV The access returns the actual data read from the location.
Writing a “1” to this bit, clears the bit.
0 No invalid read data detected.
1 Invalid data returned during a BDC read access.
1 lllegal Access Flag — Indicates an attempted illegal access. This is set in the following cases:
ILLACC When the attempted access addresses unimplemented memory

When the access attempts to write to the flash array

When a CPU register access is attempted with an invalid CRN (Section 5.4.5.1, “BDC Access Of CPU
Registers).

lllegal accesses return a value of OXEE for each data byte
Writing a “1” to this bit, clears the bit.

0 No illegal access detected.

1 lllegal BDC access detected.
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Chapter 8
ECC Generation Module (SRAM_ECCV2)

Table 8-1. Revision History Table

Rev. No. Sections .
(Item No.) Date Affected Substantial Change(s)
V01.00 26-Jul.-11 all Initial version V1
Vv02.00 10-May-12 all Initial version V2, added support for max access width of 2 byte

8.1 Introduction

The purpose of ECC logic is to detect and correct as much as possible memory data bit errors. These soft
errors, mainly generated by alpha radiation, can occur randomly during operation. "Soft error means that
only the information inside the memory cell is corrupt; the memory cell itself is not damaged. A write
access with correct data solves the issue. If the ECC algorithm is able to correct the data, then the system
can use this corrected data without any issues. If the ECC algorithm is able to detect, but not correct the
error, then the system is able to ignore the memory read data to avoid system malfunction.

The ECC value is calculated based on an aligned 2 byte memory data word. Depending on the device
integration, the maximum supported access width can be 2 or 4 bytes. Please see the device overview
section for the information about the maximum supported access width on the device.

In a system with a maximum access width of 2 bytes, a 2 byte access to a 2 byte aligned address is classed
as an aligned access. If the system supports a 4-byte access width, then a 2-byte access to a 2 byte aligned
address or a 4 byte access to a 4 byte aligned address are classed as aligned accesses. All other access types
are classed as non-aligned accesses. A non-aligned write access requires a read-modify-write operation,

for more details please see section The ECC algorithm is able to detect and correct single bit ECC errors.
Double bit ECC errors will be detected but the system is not able to correct these errors. This kind of ECC
code is called SECDED code. This ECC code requires 6 additional parity bits for each 2 byte data word.

8.1.1 Features

The SRAM_ECC module provides the ECC logic for the system memory based on a SECDED algorithm.
The SRAM_ECC module includes the following features:

e SECDED ECC code
— Single bit error detection and correction per 2 byte data word

MC9S127VL Family Reference Manual, Rev. 2.41
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S12 Clock, Reset and Power Management Unit (S12CPMU_UHV)

This supply domain is monitored by the Low \oltage Reset circuit.
VDDX has to be connected externally to VDDA.

9.2.6 BCTL — Base Control Pin for external PNP
BCTL is the ballast connection for the on chip voltage regulator. It provides the base current of an external

BJT (PNP) of the VDDX and VDDA supplies. An additional 1K resistor between emitter and base of
the BJT is required. See the device specification if this pin is available on this device.

9.2.7 VSS — Core Logic Ground Pin

VSS is the core logic supply return pin. It must be grounded.

9.2.8 VDD — Internal Regulator Output Supply (Core Logic)

Node VDD is a device internal supply output of the voltage regulator that provides the power supply for
the internal core logic.

This supply domain is monitored by the Low Voltage Reset circuit and The Power On Reset circuit.

9.2.9 VDDF — Internal Regulator Output Supply (NVM Logic)

Node VDDF is a device internal supply output of the voltage regulator that provides the power supply for
the NVM logic.

This supply domain is monitored by the Low \oltage Reset circuit.

9.2.10 API_EXTCLK — API external clock output pin

This pin provides the signal selected via APIES and is enabled with APIEA bit. See the device
specification if this clock output is available on this device and to which pin it might be connected.

9.2.11 TEMPSENSE — Internal Temperature Sensor Output Voltage

Depending on the VSEL setting either the voltage level generated by the temperature sensor or the VREG
bandgap voltage is driven to a special channel input of the ADC Converter. See device level specification
for connectivity of ADC special channels.
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S12 Clock, Reset and Power Management Unit (S12CPMU_UHV)
9.3.2.10 S12CPMU_UHV PLL Control Register (CPMUPLL)
This register controls the PLL functionality.

Module Base + 0x000A

7 6 5 4 3 2 1
R 0 0 0 0 0 0
FM1 FMO
w
Reset 0 0 0 0 0 0 0 0

Figure 9-13. S12CPMU_UHV PLL Control Register (CPMUPLL)

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.

NOTE

Care should be taken to ensure that the bus frequency does not exceed the
specified maximum when frequency modulation is enabled.

Table 9-9. CPMUPLL Field Descriptions

Field Description

54 PLL Frequency Modulation Enable Bits — FM1 and FMO enable frequency modulation on the VCOCLK. This
FM1, FMO |is to reduce noise emission. The modulation frequency is f¢; divided by 16. See Table 9-10 for coding.

Table 9-10. FM Amplitude selection

0 0 FM off
0 1 +1%
1 0 +2%
1 1 +4%
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S12 Clock, Reset and Power Management Unit (S12CPMU_UHV)

Table 9-28. TC trimming of the frequency of the IRC1M at ambient temperature

TCTRIM[4:0] relllztci:\}g/l_rlgd\;gﬂg\t/iin IRC1IM |nd|cat|v?r(f:r(\alglrji2r:i((:));]dr|ft for relative
00000 0 (nominal TC of the IRC) 0%
00001 -0.27% -0.5%
00010 -0.54% -0.9%
00011 -0.81% -1.3%
00100 -1.08% -1.7%
00101 -1.35% -2.0%
00110 -1.63% -2.2%
00111 -1.9% -2.5%
01000 -2.20% -3.0%
01001 -2.47% -3.4%
01010 -2.77% -3.9%
01011 -3.04 -4.3%
01100 -3.33% -4.7%
01101 -3.6% -5.1%
01110 -3.91% -5.6%
01111 -4.18% -5.9%
10000 0 (nominal TC of the IRC) 0%
10001 +0.27% +0.5%
10010 +0.54% +0.9%
10011 +0.81% +1.3%
10100 +1.07% +1.7%
10101 +1.34% +2.0%
10110 +1.59% +2.2%
10111 +1.86% +2.5%
11000 +2.11% +3.0%
11001 +2.38% +3.4%
11010 +2.62% +3.9%
11011 +2.89% +4.3%
11100 +3.12% +4.7%
11101 +3.39% +5.1%
11110 +3.62% +5.6%
11111 +3.89% +5.9%

NOTE

Since the IRC1M frequency is not a linear function of the temperature, but
more like a parabola, the above relative variation is only an indication and
should be considered with care.
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S12 Clock, Reset and Power Management Unit (S12CPMU_UHV)
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Analog-to-Digital Converter (ADC12B_LBA)

Table 10-21. Conversion Command Type Select

CMD_SEL[1] CMD_SELJ0] Conversion Command Type Description
End Of List
1 0 (Automatic wrap to top of CSL

and Continue Conversion)

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)
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Scalable Controller Area Network (S12MSCANV2)

Table 13-12. CANRIER Register Field Descriptions

TSTATE[1:0]

Field Description
7 Wake-Up Interrupt Enable
WUPIE' 0 No interrupt request is generated from this event.
1 A wake-up event causes a Wake-Up interrupt request.
6 CAN Status Change Interrupt Enable
CSCIE 0 No interrupt request is generated from this event.
1 A CAN Status Change event causes an error interrupt request.
5-4 Receiver Status Change Enable — These RSTAT enable bits control the sensitivity level in which receiver state
RSTATE[1:0 | changes are causing CSCIF interrupts. Independent of the chosen sensitivity level the RSTAT flags continue to
] indicate the actual receiver state and are only updated if no CSCIF interrupt is pending.
00 Do not generate any CSCIF interrupt caused by receiver state changes.
01 Generate CSCIF interrupt only if the receiver enters or leaves “bus-off’ state. Discard other receiver state
changes for generating CSCIF interrupt.
10 Generate CSCIF interrupt only if the receiver enters or leaves “RxErr” or “bus-off2 state. Discard other
receiver state changes for generating CSCIF interrupt.
11 Generate CSCIF interrupt on all state changes.
3-2 Transmitter Status Change Enable — These TSTAT enable bits control the sensitivity level in which transmitter

state changes are causing CSCIF interrupts. Independent of the chosen sensitivity level, the TSTAT flags

continue to indicate the actual transmitter state and are only updated if no CSCIF interrupt is pending.

00 Do not generate any CSCIF interrupt caused by transmitter state changes.

01 Generate CSCIF interrupt only if the transmitter enters or leaves “bus-off” state. Discard other transmitter
state changes for generating CSCIF interrupt.

10 Generate CSCIF interrupt only if the transmitter enters or leaves “TxErr” or “bus-off” state. Discard other
transmitter state changes for generating CSCIF interrupt.

11 Generate CSCIF interrupt on all state changes.

Overrun Interrupt Enable

OVRIE 0 No interrupt request is generated from this event.
1 An overrun event causes an error interrupt request.
0 Receiver Full Interrupt Enable
RXFIE 0 No interrupt request is generated from this event.

1 A receive buffer full (successful message reception) event causes a receiver interrupt request.

T WUPIE and WUPE (see Section 13.3.2.1, “MSCAN Control Register 0 (CANCTLO)”) must both be enabled if the recovery
mechanism from stop or wait is required.

Bus-off state is only defined for transmitters by the CAN standard (see Bosch CAN 2.0A/B protocol specification). Because the

only possible state change for the transmitter from bus-off to TxOK also forces the receiver to skip its current state to RxOK,
the coding of the RXSTAT[1:0] flags define an additional bus-off state for the receiver (see Section 13.3.2.5, “MSCAN Receiver
Flag Register (CANRFLG)”).

13.3.2.7

MSCAN Transmitter Flag Register (CANTFLG)

The transmit buffer empty flags each have an associated interrupt enable bit in the CANTIER register.
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Scalable Controller Area Network (S12MSCANV2)

Table 13-37. CPU vs. MSCAN Operating Modes

MSCAN Mode
CPU Mode Reduced Power Consumption
Normal .
Disabled
Sleep Power Down (CANE=0)
CSWAI = X! CSWAI = X CSWAI = X
RUN SLPRQ =0 SLPRQ =1 SLPRQ =X
SLPAK = 0 SLPAK =1 SLPAK = X
CSWAI=0 CSWAI=0 CSWAI =1 CSWAI = X
WAIT SLPRQ =0 SLPRQ =1 SLPRQ =X SLPRQ = X
SLPAK =0 SLPAK =1 SLPAK = X SLPAK = X
CSWAI =X CSWAI = X
STOP SLPRQ =X SLPRQ =X
SLPAK = X SLPAK =X

T X’ means don'’t care.

13.4.5.1 Operation in Run Mode

As shown in Table 13-37, only MSCAN sleep mode is available as low power option when the CPU is in
run mode.

13.4.5.2 Operation in Wait Mode

The WAL instruction puts the MCU in a low power consumption stand-by mode. If the CSWAI bit is set,
additional power can be saved in power down mode because the CPU clocks are stopped. After leaving
this power down mode, the MSCAN restarts and enters normal mode again.

While the CPU is in wait mode, the MSCAN can be operated in normal mode and generate interrupts
(registers can be accessed via background debug mode).

13.4.5.3 Operation in Stop Mode

The STOP instruction puts the MCU in a low power consumption stand-by mode. In stop mode, the
MSCAN is set in power down mode regardless of the value of the SLPRQ/SLPAK and CSWAI bits
(Table 13-37).

13.4.5.4 MSCAN Normal Mode

This is a non-power-saving mode. Enabling the MSCAN puts the module from disabled mode into normal
mode. In this mode the module can either be in initialization mode or out of initialization mode. See
Section 13.4.4.5, “MSCAN Initialization Mode”.
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Pulse-Width Modulator (S12PWM8B8CV2)
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Figure 17-15. PWM Clock Select Block Diagram
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Serial Communication Interface (S12SCIV6)

18.1.2 Features

The SCI includes these distinctive features:

Full-duplex or single-wire operation

Standard mark/space non-return-to-zero (NRZ) format

Selectable IrDA 1.4 return-to-zero-inverted (RZI) format with programmable pulse widths

16-bit baud rate selection

Programmable 8-bit or 9-bit data format
Separately enabled transmitter and receiver
Programmable polarity for transmitter and receiver
Programmable transmitter output parity
Two receiver wakeup methods:

— Idle line wakeup

— Address mark wakeup

Interrupt-driven operation with eight flags:
— Transmitter empty

— Transmission complete

— Receiver full

— ldle receiver input

— Receiver overrun

— Noise error

— Framing error

— Parity error

— Receive wakeup on active edge

— Transmit collision detect supporting LIN
— Break Detect supporting LIN

Receiver framing error detection

Hardware parity checking

1/16 bit-time noise detection

18.1.3 Modes of Operation

The SCI functions the same in normal, special, and emulation modes. It has two low power modes, wait
and stop modes.

Run mode
Wait mode
Stop mode
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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 18-18 summarizes the results of the data bit samples.

Table 18-18. Data Bit Recovery

RT8, RT9, and RT10 Samples Data Bit Determination Noise Flag
000 0 0
001 0 1
010 0 1
oM 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 18-19
summarizes the results of the stop bit samples.

Table 18-19. Stop Bit Recovery

RT8, RT9, and RT10 Samples Framing Error Flag Noise Flag

000 0
001
010
011
100
101
110
1M1

1
1
1
1
1
1
0

OO O | O| | =

In Figure 18-22 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.
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Serial Peripheral Interface (S12SPIV5)

Data A Received Data B Received Data C Received
| | |

| | I/SPIF Serviced \ |
| I |

Receive Shift Register Data B | Data C

SPIF !
] I
SPI Data Register Data A Data B Data C
| | |
= Unspecified . = Reception in progress
Figure 19-9. Reception with SPIF serviced in Time
Data A Received Data B Received Data C Received
! ' Data B Lost :
|
: : | SPIF Serviced |
|
SPIF
SPI Data Register Data A Data C
| |
= Unspecified . = Reception in progress

Figure 19-10. Reception with SPIF serviced too late

19.4 Functional Description

The SPI module allows a duplex, synchronous, serial communication between the MCU and peripheral
devices. Software can poll the SPI status flags or SPI operation can be interrupt driven.

The SPI system is enabled by setting the SPI enable (SPE) bit in SPI control register 1. While SPE is set,
the four associated SPI port pins are dedicated to the SPI function as:

« Slave select (SS)

» Serial clock (SCK)

» Master out/slave in (MOSI)

» Master in/slave out (MISO)
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Inter-Integrated Circuit (IICV3)

Clear
IBIF

y
Clear IBAL

N

RX
iLaddress trans
11110xx1?
Write Next - G t
Set TXAK =1 eneraie
Byte To IBDH Stop Signal
Set TX
Mode
> Read D
* Tx Next ead Data set TX
B From IBDR
yte St Mode
Write Data And Store
 J To IBDR Dummy Read
Y From IBDR
Switch To Set RX Switch To
Rx Mode Mode Rx Mode
Write Data
 / | | * * To IBDR
Dummy Read Generate E’Zan? Ig%t; Dummy Read Dummy Read
From IBDR Stop Signal And Store From IBDR From IBDR
v v Y ' T
Al A v \J \ v

RTI

Figure 20-16. Flow-Chart of Typical IIC Interrupt Routine
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MCU Electrical Specifications

5 Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2.

A.1.7 /O Characteristics

This section describes the characteristics of 1/0 pins.
Table A-10. 5V I/O Characteristics (Junction Temperature From —40°C To +175°C)

Conditions are:

MC9S12ZVL(S)32\16\8: 4.5V < Vppx < 5.5V,

MC9S12ZVL(A)128\96\64: 4.85V < Vppx < 5.15V,

unless otherwise noted. /0O Characteristics for all GPIO pins (defined in A.1.1.1/A-671).

Num Rating Symbol Min Typ Max Unit
1a | Input high voltage VIH 0.65*Vppx — — \Y
1b | Input high voltage BKGD pin, 3.15 V < Vppx <5.5V Vi 0.65*Vppx — — \Y,
2 | Input high voltage VIH — — Vppx+0.3 \Y
3a |Input low voltage ViL — — 0.35"Vppx | V
3b | Input low voltage BKGD pin, 3.15 V < Vppy <5.5V Vi — — 0.35"Vppx | V
4 |Input low voltage Vi Vgsx—0.3 — — \
5 | Input hysteresis VHYS — 250 — mV

Input leakage current on all GPIO
- except PP1, PP3, PP5 and PP7
6 |- except PADO and PAD1 for 150°C < T; < 175°C Il -1 — 1 pA
(Pins in high impedance input mode)

Vin = Voox ©" Vssx

Input leakage current on PADO for 150°C < T; < 175°C
7 | (Pin in high impedance input mode)’ I -1.5 — 1.5 pA
Vin = Voox ©" Vssx

Input leakage current on PAD1 for 150°C < T; < 175°C
8 | (Pin in high impedance input mode)1 I -3.5 — 3.5 JIVAN
Vin = Voox ©" Vssx

Input leakage current on PP1, PP3, PP5 and PP7 for
-40°C < T;<150°C

(Pins in high impedance input mode)’ in
Vin = Voox ©" Vssx

Input leakage current on PP1, PP3, PP5 and PP7 for
150°C < T;<175°C

(Pins in high impedance input mode)1 in
\Y

10

in = Voox ©" Vesx
Output high voltage
11 | (All GPIO except PP1, PP32, PP52 and PP7) Y, Vppx — 0.8 — — v
IOH =-4 mA

Output low voltage
12 | (All GPIO except PP1, PP32, PP52 and PP7) \Y, — — 0.8 Y,
loL = +4mA

1. The values for thermal resistance are achieved by package simulations
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