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Port Integration Module (S12ZVLPIMV2)

4. Verify PTIL=1 for a connected external pull-up device; read PTIL=0 for an open input

HV Supply

10K

HVI

610K / 1050K / 550K

PIRL =00/
PIRL =01/
PIRL = 1x

Figure 2-34. Digital Input Read with Pull-down Enabled

40K

max. 37/40 * Vi (PIRL = 00)
max. 21/22 * Vi, (PIRL = 01)
max. 11/12 * Vi (PIRL = 1x)

Digital in

MC912ZVL Family Reference Manual, Rev. 2.41

106

NXP Semiconductors



ECC Generation Module (SRAM_ECCV2)

access is always a 2 byte aligned memory access, so that no ECC check is performed and no single or
double bit ECC error indication is activated.

8.3.7.2 ECC Debug Memory Read Access

Writing one to the ECCDR bit performs a debug read access from the memory address defined by register
DPTR. If the ECCDR bit is cleared then the register DDATA contains the uncorrected read data from the
memory. The register DECC contains the ECC value read from the memory. Independent of the ECCDRR
register bit setting, the debug read access will not perform an automatic ECC repair during read access.
During the debug read access no ECC check is performed, so that no single or double bit ECC error
indication is activated.

If the ECCDW and the ECCDR bits are set at the same time, then only the debug write access is performed.
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S12 Clock, Reset and Power Management Unit (S12CPMU_UHV)

Be aware that the output frequency varies with the TC trimming. A
frequency trimming correction is therefore necessary. The values provided
in Table 9-28 are typical values at ambient temperature which can vary from
device to device.

9.3.2.24 S12CPMU_UHYV 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 9-33. S12CPMU_UHYV Oscillator Register (CPMUQOSC)

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 9-29. 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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Analog-to-Digital Converter (ADC12B_LBA)

10.5.2.24 ADC Command and Result Offset Register 1 (ADCCROFF1)

It is important to note that these bits do not represent absolute addresses instead it is an sample offset
(object size 16bit for RVL, object size 32bit for CSL).

Module Base + 0x0025

7 6 5 4 ‘ 3 2 1 0

R
CMDRES_OFF1[6:0]
W
Reset 0 0 0 0 \ 0 0 0 0

I:l = Unimplemented or Reserved

Figure 10-27. ADC Command and Result Offset Register 1 (ADCCROFF1)
Read: Anytime

Write: These bits are writable if bit ADC_EN clear or bit SMOD_ACC set
Table 10-32. ADCCROFF1 Field Descriptions

Field Description
6-0 ADC Result Address Offset Value — These bits represent the conversion command and result offset value
CMDRES_OF | relative to the conversion command base pointer address and result base pointer address in the memory map
F1 to refer to CSL_1 and RVL_1. It is used to calculate the address inside the system RAM to which the result at
[6:0] the end of the current conversion is stored to and the area (RAM or NVM) from which the conversion commands

are loaded from. These bits do not represent absolute addresses instead it is an sample offset (object size 16bit
for RVL, object size 32bit for CSL)., These bits can only be modified if bit ADC_EN is clear. See also

Section 10.6.3.2.2, “Introduction of the two Command Sequence Lists (CSLs) and Section 10.6.3.2.3,
“Introduction of the two Result Value Lists (RVLs) for more details.
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Analog-to-Digital Converter (ADC12B_LBA)

10.9.3 List Usage — CSL double buffer mode and RVL double buffer mode

In this use case both list types are configured for double buffer mode (CSL_BMOD=1"b1 and
RVL_BMOD=1"b1) and whenever a Command Sequence List (CSL) is finished or aborted the command
Sequence List is swapped by the simultaneous assertion of bits LDOK and RSTA.

CSL_0 . RVL_O

CSL_1 RVL_1

e

Figure 10-37. CSL Double Buffer Mode — RVL Double Buffer Mode Diagram

This use case can be used if the channel order or CSL length varies very frequently in an application.

10.9.4 List Usage — CSL double buffer mode and RVL single buffer mode

In this use case the CSL is configured for double buffer mode (CSL_BMOD=1"b1) and the RVL is
configured for single buffer mode (RVL_BMOD=1"b0).

The two command lists can be different sizes and the allocated result list memory area in the RAM must
be able to hold as many entries as the larger of the two command lists. Each time when the end of a
Command Sequence List is reached, if bits LDOK and RSTA are set, the commands list is swapped.

CSL_O | . RVL 0

CSL_1 | RVL_1 |
| (unused)
I I
L - — —

Figure 10-38. CSL Double Buffer Mode — RVL Single Buffer Mode Diagram
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Analog-to-Digital Converter (ADC12B_LBA)

10.9.7 Conversion flow control application information

The ADC12B_LBA provides various conversion control scenarios to the user accomplished by the
following features.

The ADC conversion flow control can be realized via the data bus only, the internal interface only, or by
both access methods. The method used is software configurable via bits ACC_CFG[1:0].

The conversion flow is controlled via the four conversion flow control bits: SEQA, TRIG, RSTA, and
LDOK.

Two different conversion flow control modes can be configured: Trigger Mode or Restart Mode
Single or double buffer configuration of CSL and RVL.

10.9.7.1 Initial Start of a Command Sequence List

At the initial start of a Command Sequence List after device reset all entries for at least one of the two CSL
must have been completed and data must be valid. Depending on if the CSL_0 or the CSL_1 should be
executed at the initial start of a Command Sequence List the following conversion control sequence must
be applied:

If CSL_0 should be executed at the initial conversion start after device reset:

A Restart Event and a Trigger Event must occur (depending to the selected conversion flow control mode
the events must occur one after the other or simultaneously) which causes the ADC to start conversion with
commands loaded from CSL_0.

If CSL_1 should be executed at the initial conversion start after device reset:

Bit LDOK must be set simultaneously with the Restart Event followed by a Trigger Event (depending on
the selected conversion flow control mode the Trigger events must occur simultaneously or after the
Restart Event is finished). As soon as the Trigger Event gets executed the ADC starts conversion with
commands loaded from CSL_1.

As soon as a new valid Restart Event occurs the flow for ADC register load at conversion sequence start
as described in Section 10.6.3.3, “ADC List Usage and Conversion/Conversion Sequence Flow
Description applies.

10.9.7.2 Restart CSL execution with currently active CSL

To restart a Command Sequence List execution it is mandatory that the ADC is idle (no conversion or
conversion sequence is ongoing).

If necessary, a possible ongoing conversion sequence can be aborted by the Sequence Abort Event (setting
bit SEQA). As soon as bit SEQA is cleared by the ADC, the current conversion sequence has been aborted
and the ADC is idle (no conversion sequence or conversion ongoing).

After a conversion sequence abort is executed it is mandatory to request a Restart Event (bit RSTA set).
After the Restart Event is finished (bit RSTA is cleared), the ADC accepts a new Trigger Event (bit TRIG
can be set) and begins conversion from the top of the currently active CSL. In conversion flow control
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Scalable Controller Area Network (S12MSCANV2)

13.3.3.1.2 IDRO-IDRS3 for Standard Identifier Mapping
Module Base + 0x00X0
7 6 5 4 3 2 1 0
R
ID10 ID9 ID8 ID7 ID6 ID5 ID4 ID3
W
Reset: X X X X X X X X
Figure 13-29. Identifier Register 0 — Standard Mapping
Table 13-30. IDRO Register Field Descriptions — Standard
Field Description
7-0 Standard Format Identifier — The identifiers consist of 11 bits (ID[10:0]) for the standard format. ID10 is the
ID[10:3] most significant bit and is transmitted first on the CAN bus during the arbitration procedure. The priority of an

identifier is defined to be highest for the smallest binary number. See also ID bits in Table 13-31.

Module Base + 0x00X1

7 6 5 4 3 2 1 0
ID2 ID1 IDO RTR IDE (=0)
X X X X X X X X

= Unused; always read X’

Figure 13-30. Identifier Register 1 — Standard Mapping

Table 13-31. IDR1 Register Field Descriptions

Field Description
7-5 Standard Format Identifier — The identifiers consist of 11 bits (ID[10:0]) for the standard format. ID10 is the
ID[2:0] most significant bit and is transmitted first on the CAN bus during the arbitration procedure. The priority of an
identifier is defined to be highest for the smallest binary number. See also ID bits in Table 13-30.
4 Remote Transmission Request — This flag reflects the status of the Remote Transmission Request bit in the
RTR CAN frame. In the case of a receive buffer, it indicates the status of the received frame and supports the
transmission of an answering frame in software. In the case of a transmit buffer, this flag defines the setting of
the RTR bit to be sent.
0 Data frame
1 Remote frame
3 ID Extended — This flag indicates whether the extended or standard identifier format is applied in this buffer. In
IDE the case of a receive buffer, the flag is set as received and indicates to the CPU how to process the buffer

identifier registers. In the case of a transmit buffer, the flag indicates to the MSCAN what type of identifier to send.
0 Standard format (11 bit)
1 Extended format (29 bit)
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Scalable Controller Area Network (S12MSCANV2)
For microcontrollers without a clock and reset generator (CRG), CANCLK is driven from the crystal
oscillator (oscillator clock).
A programmable prescaler generates the time quanta (Tq) clock from CANCLK. A time quantum is the
atomic unit of time handled by the MSCAN.

Eqn. 13-2

_ feancLK
fd (Prescaler value

A bit time is subdivided into three segments as described in the Bosch CAN 2.0A/B specification. (see
Figure 13-43):
* SYNC_SEG: This segment has a fixed length of one time quantum. Signal edges are expected to
happen within this section.
e Time Segment 1: This segment includes the PROP_SEG and the PHASE_SEG1 of the CAN
standard. It can be programmed by setting the parameter TSEGL1 to consist of 4 to 16 time quanta.

* Time Segment 2: This segment represents the PHASE _SEG2 of the CAN standard. It can be
programmed by setting the TSEG2 parameter to be 2 to 8 time quanta long.

Eqgn. 13-3
. qu
Bit Rate= -
(number of Time Quanta)
N\
x NRZ Signal ( )
SYNC SEG Time Segment 1 Time Segment 2
- (PROP_SEG + PHASE_SEGH1) (PHASE_SEG2)
A 1 4..16 4 4 2.8
I
g 8 ... 25 Time Quanta—— |
=1 Bit Time |
[
Transmit Point Sample Point

(single or triple sampling)

Figure 13-43. Segments within the Bit Time
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Scalable Controller Area Network (S12MSCANV2)

13.4.5.5 MSCAN Sleep Mode

The CPU can request the MSCAN to enter this low power mode by asserting the SLPRQ bit in the
CANCTLO register. The time when the MSCAN enters sleep mode depends on a fixed synchronization
delay and its current activity:

» If there are one or more message buffers scheduled for transmission (TXEx = 0), the MSCAN will
continue to transmit until all transmit message buffers are empty (TXEXx = 1, transmitted
successfully or aborted) and then goes into sleep mode.

» If the MSCAN is receiving, it continues to receive and goes into sleep mode as soon as the CAN
bus next becomes idle.

» If the MSCAN is neither transmitting nor receiving, it immediately goes into sleep mode.

Bus Clock Domain CAN Clock Domain
SLPRQ
ﬁ SLPRQ % sync. Flag
CPU SLPRQ

Sleep Request

SLPAKC sync. % h
Flag SLPAK SLPAK MSCAN

in Sleep Mode

Figure 13-45. Sleep Request / Acknowledge Cycle

NOTE

The application software must avoid setting up a transmission (by clearing
one or more TXEX flag(s)) and immediately request sleep mode (by setting
SLPRQ). Whether the MSCAN starts transmitting or goes into sleep mode
directly depends on the exact sequence of operations.

If sleep mode is active, the SLPRQ and SLPAK bits are set (Figure 13-45). The application software must
use SLPAK as a handshake indication for the request (SLPRQ) to go into sleep mode.

When in sleep mode (SLPRQ =1 and SLPAK = 1), the MSCAN stops its internal clocks. However, clocks
that allow register accesses from the CPU side continue to run.

If the MSCAN is in bus-off state, it stops counting the 128 occurrences of 11 consecutive recessive bits
due to the stopped clocks. TXCAN remains in a recessive state. If RXF = 1, the message can be read and
RXF can be cleared. Shifting a new message into the foreground buffer of the receiver FIFO (RXFG) does
not take place while in sleep mode.

It is possible to access the transmit buffers and to clear the associated TXE flags. No message abort takes
place while in sleep mode.
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Timer Module (TIM16B6CV3)

Only bits related to implemented channels are valid.

Register Bit 7 6 5 4 3 2 1 Bit 0
Name
0x0000 R | RESERV | RESERV
TIOS W ED ED 1085 10S4 I0S3 1082 10S1 10S0
0x0001 R 0 0 0 0 0 0 0 0
CFORC
W/ RESERV | RESERV | rq05 | Foca | Focs | Foc2 | Foct | Foco
ED ED
0x0004 R TCNT1 TCNT14 | TCNT1 TCNT12 | TCNT11 | TCNT1 TCNT TCNT
TCNTH W 5 3 0 CNT9 CNT8
0x0005 R
TCNTL W TCNT7 TCNT6 TCNT5 TCNT4 TCNT3 TCNT2 TCNT1 TCNTO
0x0006 R 0 0 0
TSCR1 W TEN TSWAI TSFRZ TFFCA PRNT
0x0007 R| RESERV | RESERV
TTOV W ED ED TOV5 TOV4 TOV3 TOV2 TOV1 TOVO
0x0008 R | RESERV | RESERV | RESERV | RESERV
TCTL1 w ED ED ED ED OMS OLS OM4 OL4
0x0009 R
TCTL2 W OM3 oL3 OM2 OoL2 OoM1 OLA1 OMO oLo
0x000A R| RESERV | RESERV | RESERV | RESERV
TCTL3 W ED ED ED ED EDG5B EDG5A EDG4B EDG4A
0x000B R
TCTL4 W EDG3B EDG3A EDG2B EDG2A EDG1B EDG1A EDGOB EDGOA
0x000C R| RESERV | RESERV
TIE W ED ED C5l C4l Ca3l c2l C1l col
0x000D R 0 0 0 RESERV
TSCR2 W TOI ED PR2 PR1 PRO
0x000E R | RESERV | RESERV
TFLG1 W ED ED C5F C4F C3F C2F C1F COF
0x000F R 0 0 0 0 0 0 0
TFLG2 wl| TOF
0x0010-0x001F R , . . . . . . .
TCxH-TCxL" W Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0024—-0x002B R
Reserved W
0x002C R| RESERV | RESERV
OCPD W ED ED OCPD5 OCPD4 OCPD3 OCPD2 OCPD1 OCPDO
0x002D R
Reserved
0x002E R
PTPSR W PTPS7 PTPS6 PTPS5 PTPS4 PTPS3 PTPS2 PTPS1 PTPSO
0x002F R
Reserved W

Figure 15-3. TIM16B6CV3 Register Summary
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Timer Module (TIM16B6CV3)

15.3.2.11 Main Timer Interrupt Flag 2 (TFLG2)

Module Base + 0x000F

7 6 5 4 3
R 0 0 0 0 0
TOF
w
Reset 0 0 0 0 0 0
Unimplemented or Reserved

Figure 15-17. Main Timer Interrupt Flag 2 (TFLG2)

TFLG2 indicates when interrupt conditions have occurred. To clear a bit in the flag register, write the bit
to one while TEN bit of TSCR1 .

Read: Anytime

Write: Used in clearing mechanism (set bits cause corresponding bits to be cleared).

Any access to TCNT will clear TFLG2 register if the TFFCA bit in TSCR register is set.

Table 15-14. TRLG2 Field Descriptions

Field Description
7 Timer Overflow Flag — Set when 16-bit free-running timer overflows from OxFFFF to 0x0000. Clearing this bit
TOF requires writing a one to bit 7 of TFLG2 register while the TEN bit of TSCR1 is set to one .
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Timer Module (TIM16B2CV3)

Table 16-4. TSCR1 Field Descriptions (continued)

Field Description
5 Timer Stops While in Freeze Mode
TSFRZ 0 Allows the timer counter to continue running while in freeze mode.
1 Disables the timer counter whenever the MCU is in freeze mode. This is useful for emulation.
TSFRZ does not stop the pulse accumulator.
4 Timer Fast Flag Clear All
TFFCA 0 Allows the timer flag clearing to function normally.
1 For TFLG1(0x000E), a read from an input capture or a write to the output compare channel (0x0010-0x001F)
causes the corresponding channel flag, CnF, to be cleared. For TFLG2 (0x000F), any access to the TCNT
register (0x0004, 0x0005) clears the TOF flag. This has the advantage of eliminating software overhead in a
separate clear sequence. Extra care is required to avoid accidental flag clearing due to unintended accesses.
3 Precision Timer
PRNT 0 Enables legacy timer. PRO, PR1, and PR2 bits of the TSCR2 register are used for timer counter prescaler
selection.
1 Enables precision timer. All bits of the PTPSR register are used for Precision Timer Prescaler Selection, and
all bits.
This bit is writable only once out of reset.
16.3.2.5 Timer Toggle On Overflow Register 1 (TTOV)

Module Base + 0x0007

7 6 5 4 3 2 1 0
R
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED TOV1 TOVO
w
Reset 0 0 0 0 0 0 0 0

Figure 16-9. Timer Toggle On Overflow Register 1 (TTOV)

Read: Anytime

Write: Anytime

Table 16-5. TTOV Field Descriptions

Note: Writing to unavailable bits has no effect. Reading from unavailable bits return a zero.

Field Description
1:0 Toggle On Overflow Bits — TOVx toggles output compare pin on overflow. This feature only takes effect when
TOV[1:0] |in output compare mode. When set, it takes precedence over forced output compare

0 Toggle output compare pin on overflow feature disabled.
1 Toggle output compare pin on overflow feature enabled.
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Serial Peripheral Interface (S12SPIV5)

The main element of the SPI system is the SPI data register. The n-bit! data register in the master and the
n-bit! data register in the slave are linked by the MOSI and MISO pins to form a distributed 2n-bit!
register. When a data transfer operation is performed, this 2n-bit! register is serially shifted n* bit positions
by the S-clock from the master, so data is exchanged between the master and the slave. Data written to the
master SPI data register becomes the output data for the slave, and data read from the master SPI data
register after a transfer operation is the input data from the slave.

A read of SPISR with SPTEF = 1 followed by a write to SPIDR puts data into the transmit data register.
When a transfer is complete and SPIF is cleared, received data is moved into the receive data register. This
data register acts as the SPI receive data register for reads and as the SPI transmit data register for writes.
A common SPI data register address is shared for reading data from the read data buffer and for writing
data to the transmit data register.

The clock phase control bit (CPHA) and a clock polarity control bit (CPOL) in the SPI control register 1
(SPICRL1) select one of four possible clock formats to be used by the SPI system. The CPOL bit simply
selects a non-inverted or inverted clock. The CPHA bit is used to accommodate two fundamentally
different protocols by sampling data on odd numbered SCK edges or on even numbered SCK edges (see
Section 19.4.3, “Transmission Formats”).

The SPI can be configured to operate as a master or as a slave. When the MSTR bit in SPI control registerl
IS set, master mode is selected, when the MSTR bit is clear, slave mode is selected.
NOTE

A change of CPOL or MSTR bit while there is a received byte pending in
the receive shift register will destroy the received byte and must be avoided.

19.4.1 Master Mode

The SPI operates in master mode when the MSTR bit is set. Only a master SPI module can initiate
transmissions. A transmission begins by writing to the master SPI data register. If the shift register is
empty, data immediately transfers to the shift register. Data begins shifting out on the MOSI pin under the
control of the serial clock.

* Serial clock

The SPR2, SPR1, and SPRO baud rate selection bits, in conjunction with the SPPR2, SPPR1, and
SPPRO baud rate preselection bits in the SPI baud rate register, control the baud rate generator and
determine the speed of the transmission. The SCK pin is the SPI clock output. Through the SCK
pin, the baud rate generator of the master controls the shift register of the slave peripheral.

* MOSI, MISO pin

In master mode, the function of the serial data output pin (MOSI) and the serial data input pin
(MISQ) is determined by the SPCO and BIDIROE control bits.

« SSpin
If MODFEN and SSOE are set, the SS pin is configured as slave select output. The SS output
becomes low during each transmission and is high when the SPI is in idle state.

1. n depends on the selected transfer width, please refer to Section 19.3.2.2, “SPI Control Register 2 (SPICR2)

MC912ZVL Family Reference Manual, Rev. 2.41

556 NXP Semiconductors



Chapter 20
Inter-Integrated Circuit (IICV3)

Table 20-1. Revision History

Revision . Sections I
Number Revision Date Affected Description of Changes

V01.03 28 Jul 2006 20.7.1.7/20-592 | - Update flow-chart of interrupt routine for 10-bit address
V01.04 17 Nov 2006 | 20.3.1.2/20-572 | - Revise Table1-5
V01.05 14 Aug 2007 | 20.3.1.1/20-572 | - Backward compatible for IBAD bit name

20.1 Introduction

The inter-IC bus (1IC) is a two-wire, bidirectional serial bus that provides a simple, efficient method of
data exchange between devices. Being a two-wire device, the I1C bus minimizes the need for large
numbers of connections between devices, and eliminates the need for an address decoder.

This bus is suitable for applications requiring occasional communications over a short distance between a
number of devices. It also provides flexibility, allowing additional devices to be connected to the bus for
further expansion and system development.

The interface is designed to operate up to 100 kbps with maximum bus loading and timing. The device is
capable of operating at higher baud rates, up to a maximum of clock/20, with reduced bus loading. The
maximum communication length and the number of devices that can be connected are limited by a
maximum bus capacitance of 400 pF.

20.1.1 Features

The I1C module has the following key features:
» Compatible with 12C bus standard
* Multi-master operation
» Software programmable for one of 256 different serial clock frequencies
» Software selectable acknowledge bit
* Interrupt driven byte-by-byte data transfer
» Arbitration lost interrupt with automatic mode switching from master to slave
» Calling address identification interrupt
» Start and stop signal generation/detection
* Repeated start signal generation
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Inter-Integrated Circuit (IICV3)

- — — SCL Divider |- — — -

I | '
sCL
| | |

|
|
|
| |
SDA - ____ SDAHold
l |
|
|
|

S AR

—> ~4—— SCL Hold(start) — |<——SCL Hold(stop)
| o | | o
| | | |
SCL | |
| | |
! | | |
START condition STOP condition

Figure 20-5. SCL Divider and SDA Hold

The equation used to generate the divider values from the IBFD bits is:

SCL Divider = MUL x {2 x (scl2tap + [(SCL_Tap -1) x tap2tap] + 2)}
The SDA hold delay is equal to the CPU clock period multiplied by the SDA Hold value shown in
Table 20-7. The equation used to generate the SDA Hold value from the IBFD bits is:

SDA Hold = MUL x {scl2tap + [(SDA_Tap - 1) x tap2tap] + 3}

The equation for SCL Hold values to generate the start and stop conditions from the IBFD bits is:
SCL Hold(start) = MUL x [scl2start + (SCL_Tap - 1) x tap2tap]
SCL Hold(stop) = MUL x [scl2stop + (SCL_Tap - 1) x tap2tap]

Table 20-7. IIC Divider and Hold Values (Sheet 1 of 6)

IBC[7:0] SCL Divider SDA Hold SCL Hold SCL Hold
(hex) (clocks) (clocks) (start) (stop)

MUL=1

MC912ZVL Family Reference Manual, Rev. 2.41
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LIN Physical Layer (S12LINPHYV2)

If LPWUE is set the receiver is able to pass wake-up events to the SCI (Serial Communication Interface).
If the LIN Physical Layer receives a dominant level longer than ty,gr followed by a rising edge, it sends
a pulse to the SCI which can generate a wake-up interrupt.

Once the device exits stop mode, the LIN Physical Layer returns to normal or receive only mode
depending on the status of the RXONLY bit.

NOTE

Since the wake-up interrupt is requested by the SCI, the wake-up feature is
not available if the SCI is not used.

The internal pullup resistor is selectable only if LPWUE = 1 (wake-up enabled). If LPWUE =0, the
internal pullup resistor is not selectable and remains at 330 kQ regardless of the state of the LPPUE bit.

If LPWUE = 1, selecting the 330 kQ pullup resistor (LPPUE = 0) reduces the current consumption in
standby mode.

NOTE

When using the LIN wake-up feature in combination with other non-LIN
device wake-up features (like a periodic time interrupt), some care must be
taken.

If the device leaves stop mode while the LIN bus is dominant, the LIN
Physical Layer returns to normal or receive only mode and the LIN bus is
re-routed to the RXD pin of the SCI and triggers the edge detection interrupt
(if the interrupt’s priority of the hardware that awakes the MCU is less than
the priority of the SCI interrupt, then the SCI interrupt will execute first). It
is up to the software to decide what to do in this case because the LIN
Physical Layer can not guarantee it was a valid wake-up pulse.
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LIN Physical Layer (S12LINPHYV2)

Clear the error flag.
Enable the interrupts again (LPDTIE and LPOCIE).

Enable the LIN Physical Layer or leave the receive only mode (LPCR register).
7. Wait for a minimum of a transmit bit before beginning transmission again.

©o o k&

If there is a problem re-enabling the transmitter, then the error flag will be set again during step 3 and the
ISR will be called again.
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Valid margin level settings for the Set Field Margin Level command are defined in Table 22-59.

When the EEPROM block is targeted, the EEPROM field margin levels are
applied only to the EEPROM reads. However, when the P-Flash block is

Flash Module (S12ZFTMRZ)

NOTE

targeted, the P-Flash field margin levels are applied to both P-Flash and

EEPROM reads. It is not possible to apply field margin levels to the P-Flash

block only.

Table 22-59. Valid Set Field Margin Level Settings

FCCOB2 Level Description
0x0000 Return to Normal Level
0x0001 User Margin-1 Level'
0x0002 User Margin-0 Level?
0x0003 Field Margin-1 Level
0x0004 Field Margin-0 Level?

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

Table 22-60. Set Field Margin Level Command Error Handling

Register Error Bit Error Condition
Set if CCOBIX[2:0] != 010 at command launch
ACCERR Set if command not available in current mode (see Table 22-28)
Set if an invalid global address [23:0] is supplied see Table 22-2)
FSTAT Set if an invalid margin level setting is supplied
FPVIOL None
MGSTAT1 None
MGSTATO None

CAUTION

Field margin levels must only be used during verify of the initial factory

programming.

Field margin levels can be used to check that Flash memory contents have
adequate margin for data retention at the normal level setting. If unexpected

NOTE

results are encountered when checking Flash memory contents at field
margin levels, the Flash memory contents should be erased and

reprogrammed.
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MCU Electrical Specifications

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. 1/0O Characteristics for all GPIO pins (defined in A.1.1.1/A-671).

1/0 Characteristics PP1, also valid for PP3 and PP5 if VSSX2 is available

Output high voltage
13 Partial Drive IoH = —2mA VOH Vppx — 0.8 — — \Y,
Full Drive IOH = —18mA3

Output low voltage,
14 | Partial drive Ig = +2mA \Y — — 0.8 \Y

oL :

Full drive Ig|_ = +25mA3 0.25
15 | Maximum allowed continuous current Ipp -10 — +25 mA
16 | Over-current Detect Threshold locp +40 — +80 mA

I/O Characteristics PP7

17 | Output high voltage

Partial Drive |loH = -2 mA VOH Vppx — 0.8 . . Vv

Full Drive IoH = =10 mA3 Vppx — 0.1

Full Drive IOH = —18mA3 Vppx — 0.2

Output low voltage
18 Partial Drive Ig_ = +2 mA oL — — 0.8 \Y
Full Drive lo|_ = +20 mA3

19 | Maximum allowed continuous current lpp -20 — 10 mA

20 | Over-current Detect Threshold locp -80 — -40 mA

Internal pull up current (All GPIO except RESET)

21 V4 min > input voltage >V, max lpuL -10 - -130 HA

22 |lInternal pull up resistance (RESET pin) RpyL 25 5 10 KQ
Internal pull down current

23 Vi min > input voltage > V;,_max lpDH 10 - 130 WA

24 | Input capacitance Cin — 7 — pF
Injection current?

25 Single pin limit lics -2.5 — 25 mA

Total device limit, sum of all injected currents licp -25 25

Maximum leakage current occurs at maximum operating temperature. Current decreases by approximately one-half for
each 8°C to 12°C in the temperature range from 50°C to 125°C.

2 Not applicable for PP3 and PP5 if VSSX2 is not available
3 this value is derived from the spice simulations and NOT guaranteed by test

4 For sake of ADC conversion accuracy, the application should avoid to inject any current into pins PADO/VRH andPAD1/VRL.
Refer to Section A.1.2, “Current Injection” for more details
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1.3 Dynamic Electrical Characteristics

ACMP Electrical Specifications

Table I-3. Dynamic Electrical Characteristics of the analog comparator - ACMP

Characteristics noted under conditions 3.20V < Vppa <5.15V,-40°C < T, < 175°C" unless otherwise noted. Typical
values noted reflect the approximate parameter mean at Ty = 25°C2 under nominal conditions unless otherwise
noted.
Num Ratings Symbol Min Typ Max Unit
1 Output uncertain time after module enable tAcMP_dly en - 1 2 us
2 ACMP Propagation Delay of Inputs ACMPO and
ACMP1 for -2*Vyysityp) t0 +2*Vhysityp) iNPUt step (w/o
synchronize delay)
+ ACDLY=0 Low speed mode tACMP_delay 130 300 750 ns
« ACDLY=1 High speed mode 20 70 400 ns
ACMPP is crossing ACMPN in positive direction
3 ACMP Propagation Delay of Inputs ACMPO and
ACMP1 for -2*Vyysytyp) t0 +2*Vhysityp) iNPUt step (w/o
synchronize delay) 150°C < T; < 175°C
+ ACDLY=0 Low speed mode tACMP_delay - - 800 ns
+ ACDLY=1 High speed mode - - 450 ns
ACMPRP is crossing ACMPN in positive direction

1 T,: Junction Temperature
2 Ta: Ambient Temperature
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