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Device Overview MC9S12ZVL-Family

The operating mode out of reset is determined by the state of the MODC signal during reset (Table 1-9).
The MODC bit in the MODE register shows the current operating mode and provides limited mode
switching during operation. The state of the MODC signal is latched into this bit on the rising edge of
RESET.

Table 1-9. Chip Modes

Chip Modes MODC
Normal single chip 1
Special single chip 0

1.10.2.1 Normal Single-Chip Mode

This mode is intended for normal device operation. The opcode from the on-chip memory is being
executed after reset (requires the reset vector to be programmed correctly). The processor program is
executed from internal memory. To avoid unpredictable behavior do not start the device in Normal
Single-Chip mode while the FLASH is erased.

1.10.2.2 Special Single-Chip Mode

This mode is used for debugging operation, boot-strapping, or security related operations. The background
debug mode (BDM) is active on leaving reset in this mode.

1.10.3 Debugging Modes

The background debug mode (BDM) can be activated by the BDC module or directly when resetting into
Special Single-Chip mode. Detailed information can be found in the BDC module section.

Writing to internal memory locations using the debugger, whilst code is running or at a breakpoint, can
change the flow of application code.

The MC9S12ZVL-Family supports BDC communication throughout the device Stop mode. During Stop
mode, writes to control registers can alter the operation and lead to unexpected results. It is thus
recommended not to reconfigure the peripherals during STOP using the debugger.

1.10.4 Low Power Modes

The device has two dynamic-power modes (run and wait) and two static low-power modes (stop and
pseudo stop). For a detailed description refer to the CPMU section.

* Dynamic power mode: Run

— Run mode is the main full performance operating mode with the entire device clocked. The user
can configure the device operating speed through selection of the clock source and the phase
locked loop (PLL) frequency. To save power, unused peripherals must not be enabled.

* Dynamic power mode: Wait

— This mode is entered when the CPU executes the WAL instruction. In this mode the CPU does
not execute instructions. The internal CPU clock is switched off. All peripherals can be active
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Port Integration Module (S12ZVLPIMV2)

Global Register . .
Address Name Bit 7 6 5 4 3 2 1 Bit 0
0x02C5— R 0 0 0 0 0 0 0 0
0x02CF Reserved W

R 0 0 0 0
0x02D0 PTS W PTS3 PTS2 PTS1 PTSO
R 0 0 0 0 PTIS3 PTIS2 PTIS1 PTISO
0x02D1 PTIS
w
R 0 0 0 0
0x02D2 DDRS W DDRS3 DDRS2 DDRS1 DDRSO
R 0 0 0 0
0x02D3 PERS W PERS3 PERS2 PERS1 PERSO
R 0 0 0 0
0x02D4 PPSS W PPSS3 PPSS2 PPSS1 PPSSO0
R 0 0 0 0 0 0 0 0
0x02D5 Reserved
w
R 0 0 0 0
0x02D6 PIES W PIES3 PIES2 PIES1 PIESO
R 0 0 0 0
0x02D7 PIFS W PIFS3 PIFS2 PIFS1 PIFSO
0x02D8— R 0 0 0 0 0 0 0 0
0x02DE Reserved W
R 0 0 0 0
0x02DF WOMS W WOMS3 | WOMS2 | WOMS1 | WOMSO
0x02E0— R q R 0 0 0 0 0 0 0 0
0X02EF eserved w
R
0x02F0 PTP W PTP7 PTP6 PTP5 PTP4 PTP3 PTP2 PTP1 PTPO
R| PTIP7 PTIP6 PTIP5 PTIP4 PTIP3 PTIP2 PTIP1 PTIPO
0x02F1 PTIP
w
R
0x02F2 DDRP W DDRP7 DDRP6 DDRP5 DDRP4 DDRP3 DDRP2 DDRP1 DDRPO
0x02F3 PERP PERP7 PERP6 PERP5 PERP4 PERP3 PERP2 PERP1 PERPO
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Memory Mapping Control (S12ZMMCV1)

» All illegal accesses performed by the ADC module trigger error interrupts. See ADC section for
details.

NOTE

Illegal accesses caused by S12ZCPU opcode prefetches will also trigger
machine exceptions, even if those opcodes might not be executed in the
program flow. To avoid these machine exceptions, S12ZCPU instructions
must not be executed from the last (high addresses) 8 bytes of RAM,
EEPROM, and Flash.

4.4.3 Uncorrectable ECC Faults

RAM and flash use error correction codes (ECC) to detect and correct memory corruption. Each
uncorrectable memory corruption, which is detected during a S12ZCPU or ADC access triggers a machine
exception. Uncorrectable memory corruptions which are detected during a S12ZBDC access, are captured
in the RAMWEF or the RDINV bit of the BDCCSRL register.
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S127 DebugLite (S12ZDBGV3)

Table 7-15. SSF[2:0] — State Sequence Flag Bit Encoding

SSF[2:0] Current State
000 State0 (disarmed)
001 State1
010 State2
011 State3
100 Final State
101,110,111 Reserved
7.3.2.8 Debug Comparator A Control Register (DBGACTL)
Address: 0x0110
7 6 5 4 3 2 1 0
R 0 0
W NDB INST RW RWE reserved COMPE
Reset 0 0 0 0 0 0 0 0
|:| = Unimplemented or Reserved
Figure 7-11. Debug Comparator A Control Register
Read: Anytime.
Write: If DBG not armed.
Table 7-16. DBGACTL Field Descriptions
Field Description
6 Not Data Bus — The NDB bit controls whether the match occurs when the data bus matches the comparator
NDB register value or when the data bus differs from the register value. This bit is ignored if the INST bit in the
same register is set.
0 Match on data bus equivalence to comparator register contents
1 Match on data bus difference to comparator register contents
5 Instruction Select — This bit configures the comparator to compare PC or data access addresses.
INST 0 Comparator compares addresses of data accesses
1 Comparator compares PC address
3 Read/Write Comparator Value Bit — The RW bit controls whether read or write is used in compare for the
RW associated comparator. The RW bit is ignored if RWE is clear or INST is set.
0 Write cycle is matched
1 Read cycle is matched
2 Read/Write Enable Bit — The RWE bit controls whether read or write comparison is enabled for the
RWE associated comparator. This bit is ignored when INST is set.
0 Read/Write is not used in comparison
1 Read/Write is used in comparison
0 Enable Bit — Determines if comparator is enabled
COMPE 0 The comparator is not enabled
1 The comparator is enabled
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S127 DebugLite (S12ZDBGV3)

Table 7-22 shows the effect for RWE and RW on the comparison conditions. These bits are ignored if
INST is set, as matches based on instructions reaching the execution stage are data independent.

Table 7-22. Read or Write Comparison Logic Table

RWE Bit RW Bit RW Signal Comment
0 X 0 RW not used in comparison
0 X 1 RW not used in comparison
1 0 0 Write match
1 0 1 No match
1 1 0 No match
1 1 1 Read match

7.3.2.13 Debug Comparator B Address Register (DBGBAH, DBGBAM, DBGBAL)

Address: 0x0125, DBGBAH

23 22 21 20 19 18 17 16
R
DBGBA[23:16]
w
Reset 0 0 0 0 \ 0 0 0 0
Address: 0x0126, DBGBAM
15 14 13 12 ‘ " 10 9 8
R
DBGBA[15:8]
w
Reset 0 0 0 0 \ 0 0 0 0
Address: 0x0127, DBGBAL
7 6 5 4 ‘ 3 2 1 0
R
DBGBA[7:0]
w
Reset 0 0 0 0 \ 0 0 0 0

Figure 7-16. Debug Comparator B Address Register

Read: Anytime.

Write: If DBG not armed.
Table 7-23. DBGBAH, DBGBAM, DBGBAL Field Descriptions

Field Description

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

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

1 Compare corresponding address bit to a logic one

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

1 Compare corresponding address bit to a logic one
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S127 DebugLite (S12ZDBGV3)

Table 7-31. Event Priorities

Priority Source Action
Highest TRIG Force immediately to final state
DBGEEV Force to next state as defined by state control registers (EEVE=2"b10)
Match3 Force to next state as defined by state control registers
Match1 Force to next state as defined by state control registers
Lowest MatchO Force to next state as defined by state control registers

7.4.4 State Sequence Control

ARM =1
State 0
L State2

Final State ate3

Figure 7-19. State Sequencer Diagram

(Disarmed) State1

The state sequencer allows a defined sequence of events to provide a breakpoint. When the DBG module
is armed by setting the ARM bit in the DBGC1 register, the state sequencer enters Statel. Further
transitions between the states are controlled by the state control registers and depend upon event
occurrences (see Section 7.4.3, “Events). From Final State the only permitted transition is back to the
disarmed State0. Transition between the states 1 to 3 is not restricted. Each transition updates the SSF[2:0]
flags in DBGSR accordingly to indicate the current state. If breakpoints are enabled, then an event based
transition to StateO generates the breakpoint request. A transition to StateO resulting from writing “0” to
the ARM bit does not generate a breakpoint request.

7.4.4.1 Final State

When the Final State is reached the state sequencer returns to StateO immediately and the debug module
is disarmed.If breakpoints are enabled, a breakpoint request is generated on transitions to State0.

7.4.5 Breakpoints

Breakpoints can be generated by state sequencer transitions to State0. Transitions to State0 are forced by
the following events

MC912ZVL Family Reference Manual, Rev. 2.41
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ECC Generation Module (SRAM_ECCV2)

8.2.2 Register Descriptions

This section consists of register descriptions in address order. Each description includes a standard register
diagram with an associated figure number. Details of register bit and field functions follow the register
diagrams, in bit order.

8.2.2.1 ECC Status Register (ECCSTAT)

Module Base + 0x00000 Access: User read only’
1 0

R 0 0 0 0 0 0 0 RDY

w
Reset 0 0 0 0 0 0 0 0

' Read: Anytime
Write: Never
Figure 8-2. ECC Status Register (ECCSTAT)
Table 8-2. ECCSTAT Field Description
Field Description

0 ECC Ready— Shows the status of the ECC module.
RDY 0 Internal SRAM initialization is ongoing, access to the SRAM is disabled
1 Internal SRAM initialization is done, access to the SRAM is enabled

8.2.2.2 ECC Interrupt Enable Register (ECCIE)

Module Base + 0x00001 Access: User read/write’
7 6 5 4 3 2 1 0
R 0 0 0 0 0 0 0
SBEEIE
W
Reset 0 0 0 0 0 0 0 0

T Read: Anytime
Write: Anytime

Figure 8-3. ECC Interrupt Enable Register (ECCIE)

Table 8-3. ECCIE Field Description

Field Description

0 Single bit ECC Error Interrupt Enable — Enables Single ECC Error interrupt.
SBEEIE |0 Interrupt request is disabled
1 Interrupt will be requested whenever SBEEIF is set
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S12 Clock, Reset and Power Management Unit (S12CPMU_UHV)

— Enable the external oscillator (OSCE bit).

— Wait for oscillator to start up (UPOSC=1).

— Select the Oscillator Clock (OSCCLK) as source of the Bus Clock (PLLSEL=0).
— The PLLCLK is on and used to qualify the external oscillator clock.

9.1.2.2 Wait Mode
For S12CPMU_UHV Wait Mode is the same as Run Mode.

9.1.2.3 Stop Mode

Stop mode can be entered by executing the CPU STOP instruction. See device level specification for more
details.

The voltage regulator is in Reduced Performance Mode (RPM).

NOTE

The voltage regulator output voltage may degrade to a lower value than in
Full Performance Mode (FPM), additionally the current sourcing capability
is substantially reduced (see also Appendix for VREG electrical
parameters). Only clock source ACLK is available and the Power On Reset
(POR) circuitry is functional. The Low \Voltage Interrupt (LVI1) and Low
\oltage Reset (LVR) are disabled.

The APl is available.

The Phase Locked Loop (PLL) is off.

The Internal Reference Clock (IRC1M) is off.
Core Clock and Bus Clock are stopped.

Depending on the setting of the PSTP and the OSCE bit, Stop Mode can be differentiated between Full
Stop Mode (PSTP = 0 or OSCE=0) and Pseudo Stop Mode (PSTP = 1 and OSCE=1). In addition, the
behavior of the COP in each mode will change based on the clocking method selected by
COPOSCSEL[1:0].

* Full Stop Mode (PSTP =0 or OSCE=0)
External oscillator (XOSCLCP) is disabled.

— If COPOSCSEL1=0:
The COP and RTI counters halt during Full Stop Mode.
After wake-up from Full Stop Mode the Core Clock and Bus Clock are running on PLLCLK
(PLLSEL=1). COP and RTI are running on IRCCLK (COPOSCSEL0=0, RTIOSCSEL=0).

— If COPOSCSEL1=1:
The clock for the COP is derived from ACLK (trimmable internal RC-Oscillator clock). During
Full Stop Mode the ACLK for the COP can be stopped (COP static) or running (COP active)
depending on the setting of bit CSAD. When bit CSAD is set the ACLK clock source for the
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Analog-to-Digital Converter (ADC12B_LBA)

Address Name Bit 7 5 4 3 2 Bit O
0x0024 ADCCROFFO \Z 0 CMDRES_OFFOI[6:0]
R 0
0x0025 ADCCROFF1 W CMDRES_OFF1[6:0]
0x0026 Reserved R 0 0 0
W
R
0x0027 Reserved W Reserved
R 0
0x0028 Reserved W Reserved
0x0029 Reserved \Z Reserved Reserved
0x002A- Reserved R 0 0 0 0 0 0
Ox003F ~ eserved
I:|= Unimplemented or Reserved
Figure 10-3. ADC12B_LBA Register Summary (Sheet 3 of 3)
MC912zVL Family Reference Manual, Rev. 2.41
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Analog-to-Digital Converter (ADC12B_LBA)

10.5.2.11 ADC Conversion Interrupt Enable Register (ADCCONIE)

Module Base + 0x000A

15 14 13 12 ‘ 1 10 9 8 ‘ 7 6 5 4 ‘ 3 2 1 0
R
CON_IE[15:1] EOL_I
wW E
Reset 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0 \ 0 0 0 0

I:l = Unimplemented or Reserved
Figure 10-14. ADC Conversion Interrupt Enable Register (ADCCONIE)

Read: Anytime
Write: Anytime

Table 10-16. ADCCONIE Field Descriptions

Field Description

15-1 Conversion Interrupt Enable Bits — These bits enable the individual interrupts which can be triggered via
CON_IE[15:1] |interrupt flags CON_IF[15:1].
0 ADC conversion interrupt disabled.
1 ADC conversion interrupt enabled.

0 End Of List Interrupt Enable Bit — This bit enables the end of conversion sequence list interrupt.
EOL_IE 0 End of list interrupt disabled.

1 End of list interrupt enabled.
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Digital Analog Converter (DAC_8B5V_V2)

11.3.4 AMPM Input Pin

This analog pin is used as input for the operational amplifier negative input pin, if the according mode is
selected, see register bit DACM[2:0].

11.4 Memory Map and Register Definition

This sections provides the detailed information of all registers for the DAC_8B5V module.

11.4.1 Register Summary

Figure 11-2 shows the summary of all implemented registers inside the DAC_8B5V module.

NOTE

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

Address Offset

Register Name Bit 7 6 5 4 3 2 1 Bit 0
0x0000 R 0 0 0
DACCTL W FVR DRIVE DACM[2:0]
0x0001 R 0 0 0 0 0 0 0 0
Reserved W
0x0002 R

0x0003 - 0x0006 R 0 0 0 0 0 0 0 0
Reserved W
0x0007 R 0
Reserved W Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved

|:| = Unimplemented
Figure 11-2. DAC_8B5V Register Summary
11.4.2 Register Descriptions

This section consists of register descriptions in address order. Each description includes a standard register
diagram with an associated figure number. Details of register bit and field function follow the register
diagrams, in bit order.
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Digital Analog Converter (DAC_8B5V_V2)

negative amplifier input is open. The unbuffered analog voltage from the DAC resistor network is
available on the internal connection DACI. For decoding of the control signals see Table 11-7.

11.5.7 Mode “Buffered DAC”

The “Buffered DAC” mode is selected by DACCTL.DACM]|2:0] = 0x7. During this is mode the DAC
resistor network and the operational amplifier are enabled. The analog output voltage from the DAC
resistor network output is buffered by the operational amplifier and is available on the AMP output pin.

The DAC resistor network output is disconnected from the DACU pin. The unbuffered analog voltage
from the DAC resistor network is available on the internal connection DACI. For the decoding of the
control signals see Table 11-7.

11.5.8 Analog output voltage calculation

The DAC can provide an analog output voltage in two different voltage ranges:
* FVR =0, reduced voltage range

The DAC generates an analog output voltage inside the range from 0.1 x (VRH - VRL) + VRL to
0.9 x (VRH-VRL) + VRL with a resolution ((VRH-VRL) x 0.8) / 256, see equation below:

analog output voltage = VOLATGE[7:0] x ((VRH-VRL) x 0.8) / 256) + 0.1 x (VRH-VRL) + VRL Egn. 11-1

* FVR =1, full voltage range

The DAC generates an analog output voltage inside the range from VRL to VRH with a resolution
(VRH-VRL) / 256, see equation below:

analog output voltage = VOLTAGE[7:0] x (VRH-VRL) / 256 +VRL Egn. 11-2

See Table 11-8 for an example for VRL = 0.0 V and VRH =5.0 V.
Table 11-8. Analog output voltage calculation

FVR min. voltage max. Resolution Equation
voltage
0 0.5V 4.484V 15.625mV | VOLTAGE][7:0] x (4.0V) / 256) + 0.5V
1 0.0v 4.980V 19.531mV | VOLTAGEJ7:0] x (5.0V) / 256
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Programmable Gain Amplifier (PGAV1)

2. CPU stop mode

During stop mode the PGA module is disabled. From the module PGA side no special handling to
enter test mode is required. The content of the configuration registers is unchanged.

NOTE

After enabling and after return from CPU stop mode, the PGA module needs
a settling time tpga_settiing to get fully operational.

12.2.3 Block Diagram

External PGA | PGAEN |
Control —
1 [ PGAOFFSET[5:0] |
[ PGAINSEL[1:0] |
[ PGAGAIN[3:0] |
PGA_INO
PGAIN | 4
X N4 PGA_OUT
PGA_IN1 PGA
—o—p| -
PGAOFFSCEN |
Generation PGAREF
PGA_REFO l—ﬁ
X
x P
PGA_REF1 T
[ PGAREFSEL[1:0] |

Figure 12-1. PGA Block Diagram

12.2.4 External Signal Description

This section lists the name and description of all external ports.

12.2.5 Amplifier Inputs

For correct operation all amplifier input pins must be within the common voltage input range V.
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Pulse-Width Modulator (S12PWM8B8CV2)

17.2.1 PWMY7 - PWMO — PWM Channel 7 -0

Those pins serve as waveform output of PWM channel 7 - 0.

17.3 Memory Map and Register Definition

17.3.1 Module Memory Map

This section describes the content of the registers in the scalable PWM module. The base address of the
scalable PWM module is determined at the MCU level when the MCU is defined. The register decode map
is fixed and begins at the first address of the module address offset. The figure below shows the registers
associated with the scalable PWM and their relative offset from the base address. The register detail
description follows the order they appear in the register map.

Reserved bits within a register will always read as 0 and the write will be unimplemented. Unimplemented
functions are indicated by shading the bit.

NOTE

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

17.3.2 Register Descriptions

This section describes in detail all the registers and register bits in the scalable PWM module.

Register

0x0000 R
PWME W PWME7 PWME6 PWMES5 PWME4 PWME3 PWME2 PWME1 PWMEO
0x0001 R

PWMPOL W PPOL7 PPOL6 PPOL5 PPOL4 PPOL3 PPOL2 PPOL1 PPOLO
0x0002 R

PWMCLK' W PCLK7 PCLKL6 PCLK5 PCLK4 PCLK3 PCLK2 PCLK1 PCLKO
0x0003 R 0 0

PWMPRCLK PCKB2 PCKB1 PCKBO PCKA2 PCKA1 PCKAO

0x0004 R

PWMCAE W CAE7 CAE6 CAE5 CAE4 CAE3 CAE2 CAE1 CAEQ
0x0005 R 0 0

PWMCTL W CONG67 CON45 CON23 CONO1 PSWAI PFRZ

= Unimplemented or Reserved

Figure 17-2. The scalable PWM Register Summary (Sheet 1 of 4)
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Serial Communication Interface (S12SCIV6)

18.3.1

The memory map for the SCI module is given below in Figure 18-2. The address listed for each register
is the address offset. The total address for each register is the sum of the base address for the SCI module
and the address offset for each register.

Module Memory Map and Register Definition

18.3.2

This section consists of register descriptions in address order. Each description includes a standard register
diagram with an associated figure number. Writes to a reserved register locations do not have any effect
and reads of these locations return a zero. Details of register bit and field function follow the register

Register Descriptions

diagrams, in bit order.

Register

Name Bit 7 6 S 4 3 2 1 Bit 0
0x0000 R

SCIBDH' W SBR15 SBR14 SBR13 SBR12 SBR11 SBR10 SBR9 SBR8
0x0001 R

scieDL! W SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
0x0002 R

SCICR1! W LOOPS SCISWAI RSRC M WAKE ILT PE PT
0x0000 R 0 0 0 0

SCIASR12 W RXEDGIF BERRV BERRIF BKDIF
0x0001 R 0 0 0 0 0

SCIACR12 W RXEDGIE BERRIE BKDIE
0x0002 R 0 0

SCIACR22 W IREN TNP1 TNPO BERRM1 BERRMO BKDFE
0x0003 R

SCICR2 W TIE TCIE RIE ILIE TE RE RWU SBK
0x0004 R| TDRE TC RDRF IDLE OR NF FE PF
SCISR1 W
0x0005 0 0 RAF
SCISR2 AMAP TXPOL RXPOL BRK13 TXDIR

|:| = Unimplemented or Reserved
Figure 18-2. SCI Register Summary (Sheet 1 of 2)
MC912ZVL Family Reference Manual, Rev. 2.41
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Serial Communication Interface (S12SCIV6)
Start Bit

LT

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

LSB

rYy
y
A

RXD
Samples 1 1

N
N
N

—_—>» O

Clock C EEECEeCRPEREERREEREERRE T2 R

RTClockCount & B F Kk FE F k E R Ek E R Ek E R EE R CEECEEL E R R
X ¥ X ¥x ¥ @

Reset RT Clock ¢¢¢ ¢¢ ¢

Figure 18-22. Start Bit Search Example 1

In Figure 18-23, 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 —— >
j«——  Actual Start Bit | LSB
0 0 0 O

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

Y
A

RXD
Samples 1T 1 1 1 1

—_—>> O
—_—> O

RT Clock C CECCCCepREgpEERREsOY 20 NP R PP

ockCount B b F F F F E k k k k F F FCEEEEELC RO OO R R
R A A

Reset RT Clock VYV VY v

Figure 18-23. Start Bit Search Example 2

In Figure 18-24, a large burst of noise is perceived as the beginning of a start bit, although the test sample
at RT5 is high. The RT5 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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LIN Physical Layer (S12LINPHYV2)

21.2.2 LGND —LIN Ground Pin

This pin is the device LIN ground connection. It is used to sink currents related to the LIN Bus pin. A
de-coupling capacitor external to the device (typically 220 pF, X7R ceramic) between LIN and LGND can
further improve the quality of this ground and filter noise.

21.2.3 VLINSUP — Positive Power Supply

External power supply to the chip. The VLINSUP supply mapping is described in device level
documentation.

21.2.4 LPTxD — LIN Transmit Pin

This pin can be routed to the SCI, LPDR1 register bit, an external pin, or other options. Please refer to the
PIM chapter of the device specification for the available routing options.

This input is only used in normal mode; in other modes the value of this pin is ignored.

21.25 LPRxD — LIN Receive Pin

This pin can be routed to the SCI, an external pin, or other options. Please refer to the PIM chapter of the
device specification for the available routing options.

In standby mode this output is disabled, and sends only a short pulse in case the wake-up functionality is
enabled and a valid wake-up pulse was received in the LIN Bus.

21.3 Memory Map and Register Definition

This section provides a detailed description of all registers accessible in the LIN Physical Layer.

21.3.1 Module Memory Map

A summary of the registers associated with the S12LINPHYV2 module is shown in Table 21-2. Detailed
descriptions of the registers and bits are given in the subsections that follow.
NOTE

Register Address = Module Base Address + Address Offset, where the
Module Base Address is defined at the MCU level and the Address Offset
is defined at the module level.
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Table A-1. Revision History Table

Revision
Number

Revision
Date

Description Of Changes

0.50

14 March 2016

added the latest characterization data, updated:

Table A-11, Table A-19

change voltage specification for MC9S122VL128/96/64 analog modules to
VDDX +3%:

0.60

31 March 2016

update Vgg output voltage and Vg voltage distribution specification:
Table B-1

0.70

18 April 2016

correct min Vppyx specification for MC9S12ZVL128/96/64 device:
Table B-1

0.80

20 June 2016

update Table A-19, add missing stop current for 85°C and 105°C, correct
stop value for 125°C
update Table 1-2, set ACMP input offset to 25mV

0.90

08 August 2017

added 175°C parameters
update current injection consideration, section Section C.1.1.4 Current
Injection

1.0

12 September 2017

added 175°C Run and Wait current parameters

1.1

10 October 2017

added Pin input leakage values for Pins PADO and PAD1 at 150°C < T <
175°C, Table A-10

added Pin input leakage values for Pins PP1,PP3,PP5 and PP7 at 150°C
<T;<175°C, Table A-10

changed typical Reduced Performance Mode Vppx Voltage to 5.0V,
Table B-1

1.2

19 October 2017

correct max value for Input leakage current on PP1, PP3, PP5 and PP7 for
150°C < T; < 175°C on Table A-10

1.21

24 October 2017

fixed minor bug in this revision history to make sure all updates are correct
documented

A.l

This supplement contains the most accurate electrical information for the MC9S12ZVL-Family available

General

at the time of publication.

This introduction is intended to give an overview on several common topics like power supply, current

injection etc.

Table A-2. Power Supplies

Mnemonic | Nominal Voltage Description
VSS ov Ground pin for 1.8V core supply voltage generated by on chip voltage regulator
VDDX 50V 5V power supply output for I/O drivers generated by on chip voltage regulator if
VREGS5VEN is set
VDDX 3.3V 3.3V power supply output for I/O drivers generated by on chip voltage regulator if
VREG5VEN is cleared
VSSX1 ov Ground pin for I/O drivers
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Figure A-2. Supply Currents Overview
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