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1.9 Internal Signal Mapping

This section specifies the mapping of inter-module signals at device level.

1.9.1 ADC Connectivity

1.9.1.1 ADC Reference Voltages on S12ZVL(A)128/96/48 devices

ADC reference Voltage signal VRH_1 is mapped to VDDA;VRH_0 is mapped to PAD0; VRL_1 and 
VRL_0 are mapped to VSSA.

1.9.1.2 ADC Reference Voltages on S12ZVL(S)32/16/8 devices

ADC reference Voltage signal VRH_1 is mapped to VDDA;VRH_0 is mapped to PAD0; VRL_1 is 
mapped to VSSA and VRL_0 is mapped to PAD1.

1.9.1.3 ADC External Trigger Input Connection

The ADC module includes one external trigger input ETRIG0. The external trigger allows the user to 
synchronize ADC conversion to external trigger events.

1.9.1.4 ADC Internal Channels

The ADC internal channel mapping is shown in Table 1-7.

47 31 31 PP17 KWP1 PWM1 IOC1_1 — — — VDDX PERP/
PPSP

Off

48 32 32 VSS — — — — — — — — —

1 MC9S12ZVLS devices only
2 MC9S12ZVLA devices only
3 MC9S12ZVL(S)32/16/8 devices only
4 MC9S12ZVL(A)128/96/64 devices only
5 25 mA driver strength to VSSX, only available on MC9S12ZVL(A) 48-pin package and MC9S12ZVLS devices
6 20 mA driver strength from VDDX (EVDD)
7 25 mA driver strength to VSSX

Table 1-6. Pin Summary

LQFP / 
QFN(2) 

Q
F

N1
Function

Power
Supply

Internal Pull 
Resistor

48 32 32 Pin
1st

Func.
2nd

Func.
3rd

Func.
4th

Func.
5th

Func.
6th

Func.
CTRL

Reset
State
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When BDM is activated, the CPU finishes executing the current instruction. Thereafter only BDC 
commands can affect CPU register contents until the BDC GO command returns from active BDM to user 
code or a device reset occurs. When BDM is activated by a breakpoint, the type of breakpoint used 
determines if BDM becomes active before or after execution of the next instruction.

NOTE

Attempting to activate BDM using a BGND instruction whilst the BDC is 
disabled, the CPU requires clock cycles for the attempted BGND execution. 
However BACKGROUND commands issued whilst the BDC is disabled 
are ignored by the BDC and the CPU execution is not delayed.

5.4.3 Clock Source

The BDC clock source can be mapped to a constant frequency clock source or a PLL based fast clock. The 
clock source for the BDC is selected by the CLKSW bit as shown in Figure 5-5. The BDC internal clock 
is named BDCSI clock. If BDCSI clock is mapped to the BDCCLK by CLKSW then the serial interface 
communication is not affected by bus/core clock frequency changes. If the BDC is mapped to BDCFCLK 
then the clock is connected to a PLL derived source at device level (typically bus clock), thus can be 
subject to frequency changes in application. Debugging through frequency changes requires SYNC pulses 
to re-synchronize. The sources of BDCCLK and BDCFCLK are specified at device level.

BDC accesses of internal device resources always use the device core clock. Thus if the ACK handshake 
protocol is not enabled, the clock frequency relationship must be taken into account by the host. 

When changing the clock source via the CLKSW bit a minimum delay of 150 cycles at the initial clock 
speed must elapse before a SYNC can be sent. This guarantees that the start of the next BDC command 
uses the new clock for timing subsequent BDC communications.

Figure 5-5. Clock Switch

5.4.4 BDC Commands

BDC commands can be classified into three types as shown in Table 5-7.

BDCSI Clock

Core clock

1

0

CLKSW

BDCCLK BDC serial interface
and FSM

BDC device resource
interface

BDCFCLK
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7.3.2.5 Debug State Control Register 3 (DBGSCR3) 

Read: Anytime.

Write: If DBG is not armed.

The state control register three selects the targeted next state whilst in State3. The matches refer to the 
outputs of the comparator match control logic as depicted in Figure 7-1 and described in Section 7.3.2.8, 
“Debug Comparator A Control Register (DBGACTL)”. Comparators must be enabled by setting the 
comparator enable bit in the associated DBGxCTL control register. 

In the case of simultaneous matches, the match on the higher channel number (3....0) has priority. 

7.3.2.6 Debug Event Flag Register (DBGEFR)

Address: 0x0109

 7 6 5 4 3 2 1 0

R
C3SC1 C3SC0

0 0
C1SC1 C1SC0 C0SC1 C0SC0

W

Reset 0 0 0 0 0 0 0 0

Figure 7-8. Debug State Control Register 3 (DBGSCR3)

Table 7-11. DBGSCR3 Field Descriptions

Field Description

1–0
C0SC[1:0]

Channel 0 State Control. 
These bits select the targeted next state whilst in State3 following a match0.

3–2
C1SC[1:0]

Channel 1 State Control. 
These bits select the targeted next state whilst in State3 following a match1.

7–6
C3SC[1:0]

Channel 3 State Control. 
If EEVE !=10, these bits select the targeted next state whilst in State3 following a match3.
If EEVE =10, these bits select the targeted next state whilst in State3 following an external event. 

Table 7-12. State3 Match State Sequencer Transitions

CxSC[1:0] Function

00 Match has no effect

01 Match forces sequencer to State1

10 Match forces sequencer to State2

11 Match forces sequencer to Final State

Address: 0x010A

 7 6 5 4 3 2 1 0

R 0 TRIGF 0 EEVF ME3 0 ME1 ME0

W

Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 7-9. Debug Event Flag Register (DBGEFR)
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.

Figure 8-9. 2 byte non-aligned write access

8.3.3 Memory Read Access

During each memory read access an ECC check is performed. If the logic detects a single bit ECC error, 
then the module corrects the data, so that the access initiator module receives correct data. In parallel, the 
logic writes the corrected data back to the memory, so that this read access repairs the single bit ECC error. 
This automatic ECC read repair function is disabled by setting the ECCDRR bit.

If a single bit ECC error was detected, then the SBEEIF flag is set.

If the logic detects a double bit ECC error, then the data word is flagged as invalid, so that the access 
initiator module can ignore the data.

8.3.4 Memory Initialization

To avoid spurious ECC error reporting, memory operations that allow a read before a first write (like the 
read-modify-write operation of the non-aligned access) require that the memory contains valid ECC values 
before the first read-modify-write access is performed. The ECC module provides logic to initialize the 
complete memory content with zero during the power up phase. During the initialization process the access 
to the SRAM is disabled and the RDY status bit is cleared. If the initialization process is done, SRAM 
access is possible and the RDY status bit is set.

8.3.5 Interrupt Handling

This section describes the interrupts generated by the SRAM_ECC module and their individual sources. 
Vector addresses and interrupt priority are defined at the MCU level.

ECC2 byte use data

correct read data

read out data 
and correct if 
single bit ECC
error was found

write data

ECCcorrect
read data write data

ECC2 byte use data

correct read data

read out data 
and correct if 
single bit ECC
error was found

write data

ECCcorrect
read datawrite data 4 byte write data to system memory

4 byte read data from system memory

2 byte write data
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9.3.2.9 S12CPMU_UHV Clock Select Register (CPMUCLKS)

This register controls S12CPMU_UHV clock selection.

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. 

• COPOSCSEL0: In Normal Mode (if PROT=0) until CPMUCOP write once has taken place. 
If COPOSCSEL0 was cleared by UPOSC=0 (entering Full Stop Mode with COPOSCSEL0=1 or 
insufficient OSCCLK quality), then COPOSCSEL0 can be set once again.

• COPOSCSEL1: In Normal Mode (if PROT=0) until CPMUCOP write once has taken place. 
COPOSCSEL1 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 CPMUOSC2 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.

Module Base + 0x0009

 7 6 5 4 3 2 1 0

R
PLLSEL PSTP CSAD

COP
OSCSEL1

PRE PCE
RTI

OSCSEL
COP

OSCSEL0W

Reset 1 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 9-12. S12CPMU_UHV Clock Select Register (CPMUCLKS)
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Table 9-14. CPMUCOP Field Descriptions

Field Description

7
WCOP

Window COP Mode Bit — When set, a write to the CPMUARMCOP register must occur in the last 25% of the 
selected period. A write during the first 75% of the selected period generates a COP reset. As long as all writes 
occur during this window, $55 can be written as often as desired. Once $AA is written after the $55, the time-out 
logic restarts and the user must wait until the next window before writing to CPMUARMCOP. Table 9-15 shows 
the duration of this window for the seven available COP rates.
0 Normal COP operation
1 Window COP operation

6
RSBCK

COP and RTI Stop in Active BDM Mode Bit 
0 Allows the COP and RTI to keep running in Active BDM mode.
1 Stops the COP and RTI counters whenever the part is in Active BDM mode.

5
WRTMASK

Write Mask for WCOP and CR[2:0] Bit — This write-only bit serves as a mask for the WCOP and CR[2:0] bits 
while writing the CPMUCOP register. It is intended for BDM writing the RSBCK without changing the content of 
WCOP and CR[2:0].
0 Write of WCOP and CR[2:0] has an effect with this write of CPMUCOP
1 Write of WCOP and CR[2:0] has no effect with this write of CPMUCOP.

(Does not count for “write once”.)

2–0
CR[2:0]

COP Watchdog Timer Rate Select — These bits select the COP time-out rate (see Table 9-15 and Table 9-16). 
Writing a nonzero value to CR[2:0] enables the COP counter and starts the time-out period. A COP counter 
time-out causes a System Reset. This can be avoided by periodically (before time-out) initializing the COP 
counter via the CPMUARMCOP register.
While all of the following four conditions are true the CR[2:0], WCOP bits are ignored and the COP operates at 
highest time-out period (2 24 cycles) in normal COP mode (Window COP mode disabled):

1) COP is enabled (CR[2:0] is not 000)
2) BDM mode active
3) RSBCK = 0
4) Operation in Special Mode

Table 9-15. COP Watchdog Rates if COPOSCSEL1=0.
(default out of reset)

CR2 CR1 CR0

COPCLK
Cycles to time-out

(COPCLK is either IRCCLK or 
OSCCLK depending on the 

COPOSCSEL0 bit)

0 0 0 COP disabled

0 0 1 2 14

0 1 0 2 16

0 1 1 2 18

1 0 0 2 20

1 0 1 2 22

1 1 0 2 23

1 1 1 2 24
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Table 9-23. Selectable Autonomous Periodical Interrupt Periods

APICLK APIR[15:0] Selected Period

0 0000 0.2 ms1

1 When fACLK is trimmed to 20KHz.

0 0001 0.4 ms1

0 0002 0.6 ms1

0 0003 0.8 ms1

0 0004 1.0 ms1

0 0005 1.2 ms1

0 ..... .....

0 FFFD 13106.8 ms1

0 FFFE 13107.0 ms1

0 FFFF 13107.2 ms1

1 0000 2 * Bus Clock period

1 0001 4 * Bus Clock period

1 0002 6 * Bus Clock period

1 0003 8 * Bus Clock period

1 0004 10 * Bus Clock period

1 0005 12 * Bus Clock period

1 ..... .....

1 FFFD  131068 * Bus Clock period

1 FFFE  131070 * Bus Clock period

1 FFFF  131072 * Bus Clock period
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9.4.6.3 PLL Bypassed External Mode (PBE)

In this mode, the Bus Clock is based on the external oscillator clock. The reference clock for the PLL is 
based on the external oscillator. 

The clock sources for COP and RTI can be based on the internal reference clock generator or on the 
external oscillator clock or the RC-Oscillator (ACLK).

This mode can be entered from default mode PEI by performing the following steps:

1. Make sure the PLL configuration is valid.

2. Enable the external Oscillator (OSCE bit)

3. Wait for the oscillator to start-up and the PLL being locked (LOCK = 1) and (UPOSC =1)

4. Clear all flags in the CPMUIFLG register to be able to detect any status bit change.

5. Optionally status interrupts can be enabled (CPMUINT register).

6. Select the Oscillator clock as source of the Bus clock (PLLSEL=0)

Loosing PLL lock status (LOCK=0) means loosing the oscillator status information as well (UPOSC=0).

The impact of loosing the oscillator status (UPOSC=0) in PBE mode is as follows:

• PLLSEL is set automatically and the Bus clock is switched back to the PLL clock.

• The PLLCLK is derived from the VCO clock (with its actual frequency) divided by four until the 
PLL locks again.

NOTEApplication software needs to be prepared to deal with the impact of loosing the oscillator status at 
any time.

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 CPMUOSC2 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.

9.5 Resets

9.5.1 General

All reset sources are listed in Table 9-34. There is only one reset vector for all these reset sources. Refer 
to MCU specification for reset vector address.

Table 9-34. Reset Summary

Reset Source Local Enable

Power-On Reset (POR) None

Low Voltage Reset (LVR) None

External pin RESET None

PLL Clock Monitor Reset None
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10.9.5 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). 

This setup is the same as Section 10.9.3, “List Usage — CSL double buffer mode and RVL double buffer 
mode but at the end of a CSL the CSL is not always swapped (bit LDOK not always set with bit RSTA). 
The Result Value List is swapped whenever a CSL is finished or a CSL got aborted.

Figure 10-39. CSL Double Buffer Mode — RVL Double Buffer Mode Diagram

10.9.6 RVL swapping in RVL double buffer mode and related registers 
ADCIMDRI and ADCEOLRI

When using the RVL in double buffer mode, the registers ADCIMDRI and ADCEOLRI can be used by 
the application software to identify which RVL holds relevant and latest data and which CSL is related to 
this data. These registers are updated at the setting of one of the CON_IF[15:1] or the EOL_IF interrupt 
flags. As described in the register description Section 10.5.2.13, “ADC Intermediate Result Information 
Register (ADCIMDRI) and Section 10.5.2.14, “ADC End Of List Result Information Register 
(ADCEOLRI), the register ADCIMDRI, for instance, is always updated at the occurrence of a 
CON_IF[15:1] interrupt flag amongst other cases. Also each time the last conversion command of a CSL 
is finished and the corresponding result is stored, the related EOL_IF flag is set and register ADCEOLRI 
is updated. Hence application software can pick up conversion results, or groups of results, or an entire 
result list driven fully by interrupts. A use case example diagram is shown in Figure 10-40.

CSL_0

CSL_1

RVL_0

RVL_1
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13.3.2.6 MSCAN Receiver Interrupt Enable Register (CANRIER)

This register contains the interrupt enable bits for the interrupt flags described in the CANRFLG register. 

NOTE

The CANRIER register is held in the reset state when the initialization mode 
is active (INITRQ=1 and INITAK=1). This register is writable when not in 
initialization mode (INITRQ=0 and INITAK=0).

The RSTATE[1:0], TSTATE[1:0] bits are not affected by initialization 
mode.

1
OVRIF

Overrun Interrupt Flag — This flag is set when a data overrun condition occurs. If not masked, an error interrupt 
is pending while this flag is set.
0 No data overrun condition
1 A data overrun detected

0
RXF2

Receive Buffer Full Flag — RXF is set by the MSCAN when a new message is shifted in the receiver FIFO. 
This flag indicates whether the shifted buffer is loaded with a correctly received message (matching identifier, 
matching cyclic redundancy code (CRC) and no other errors detected). After the CPU has read that message 
from the RxFG buffer in the receiver FIFO, the RXF flag must be cleared to release the buffer. A set RXF flag 
prohibits the shifting of the next FIFO entry into the foreground buffer (RxFG). If not masked, a receive interrupt 
is pending while this flag is set.
0 No new message available within the RxFG
1 The receiver FIFO is not empty. A new message is available in the RxFG

1 Redundant Information for the most critical CAN bus status which is “bus-off”. This only occurs if the Tx error counter exceeds 
a number of 255 errors. Bus-off affects the receiver state. As soon as the transmitter leaves its bus-off state the receiver state 
skips to RxOK too. Refer also to TSTAT[1:0] coding in this register. 

2 To ensure data integrity, do not read the receive buffer registers while the RXF flag is cleared. For MCUs with dual CPUs, 
reading the receive buffer registers while the RXF flag is cleared may result in a CPU fault condition.

Module Base + 0x0005 Access: User read/write1

1 Read: Anytime
Write: Anytime when not in initialization mode

 7 6 5 4 3 2 1 0

R
WUPIE CSCIE RSTATE1 RSTATE0 TSTATE1 TSTATE0 OVRIE RXFIE

W

Reset: 0 0 0 0 0 0 0 0

Figure 13-9. MSCAN Receiver Interrupt Enable Register (CANRIER)

Table 13-11. CANRFLG Register Field Descriptions (continued)

Field Description
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The synchronization jump width (see the Bosch CAN 2.0A/B specification for details) can be programmed 
in a range of 1 to 4 time quanta by setting the SJW parameter.

The SYNC_SEG, TSEG1, TSEG2, and SJW parameters are set by programming the MSCAN bus timing 
registers (CANBTR0, CANBTR1) (see Section 13.3.2.3, “MSCAN Bus Timing Register 0 (CANBTR0)” 
and Section 13.3.2.4, “MSCAN Bus Timing Register 1 (CANBTR1)”).

Table 13-36 gives an overview of the Bosch CAN 2.0A/B specification compliant segment settings and 
the related parameter values.

NOTE

It is the user’s responsibility to ensure the bit time settings are in compliance 
with the CAN standard.

13.4.4 Modes of Operation

13.4.4.1 Normal System Operating Modes

The MSCAN module behaves as described within this specification in all normal system operating modes. 
Write restrictions exist for some registers.

Table 13-35. Time Segment Syntax

Syntax Description

SYNC_SEG
System expects transitions to occur on the CAN bus during this 
period.

Transmit Point
A node in transmit mode transfers a new value to the CAN bus at 
this point.

Sample Point
A node in receive mode samples the CAN bus at this point. If the 
three samples per bit option is selected, then this point marks the 
position of the third sample.

Table 13-36. Bosch CAN 2.0A/B Compliant Bit Time Segment Settings

Time Segment 1 TSEG1 Time Segment 2 TSEG2
     Synchronization 

Jump Width
SJW

5 .. 10 4 .. 9 2 1 1 .. 2 0 .. 1

4 .. 11 3 .. 10 3 2 1 .. 3 0 .. 2

5 .. 12 4 .. 11 4 3 1 .. 4 0 .. 3

6 .. 13 5 .. 12 5 4 1 .. 4 0 .. 3

7 .. 14 6 .. 13 6 5 1 .. 4 0 .. 3

8 .. 15 7 .. 14 7 6 1 .. 4 0 .. 3

9 .. 16 8 .. 15 8 7 1 .. 4 0 .. 3
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On the front end of the PWM timer, the clock is enabled to the PWM circuit by the PWMEx bit being high. 
There is an edge-synchronizing circuit to guarantee that the clock will only be enabled or disabled at an 
edge. When the channel is disabled (PWMEx = 0), the counter for the channel does not count.

17.4.2.2 PWM Polarity

Each channel has a polarity bit to allow starting a waveform cycle with a high or low signal. This is shown 
on the block diagram Figure 17-16 as a mux select of either the Q output or the Q output of the PWM 
output flip flop. When one of the bits in the PWMPOL register is set, the associated PWM channel output 
is high at the beginning of the waveform, then goes low when the duty count is reached. Conversely, if the 
polarity bit is zero, the output starts low and then goes high when the duty count is reached.

17.4.2.3 PWM Period and Duty

Dedicated period and duty registers exist for each channel and are double buffered so that if they change 
while the channel is enabled, the change will NOT take effect until one of the following occurs:

• The effective period ends

• The counter is written (counter resets to $00) 

• The channel is disabled

In this way, the output of the PWM will always be either the old waveform or the new waveform, not some 
variation in between. If the channel is not enabled, then writes to the period and duty registers will go 
directly to the latches as well as the buffer.

A change in duty or period can be forced into effect “immediately” by writing the new value to the duty 
and/or period registers and then writing to the counter. This forces the counter to reset and the new duty 
and/or period values to be latched. In addition, since the counter is readable, it is possible to know where 
the count is with respect to the duty value and software can be used to make adjustments 

NOTE

When forcing a new period or duty into effect immediately, an irregular 
PWM cycle can occur.

Depending on the polarity bit, the duty registers will contain the count of 
either the high time or the low time.

17.4.2.4 PWM Timer Counters

Each channel has a dedicated 8-bit up/down counter which runs at the rate of the selected clock source (see 
Section 17.4.1, “PWM Clock Select” for the available clock sources and rates). The counter compares to 
two registers, a duty register and a period register as shown in Figure 17-16. When the PWM counter 
matches the duty register, the output flip-flop changes state, causing the PWM waveform to also change 
state. A match between the PWM counter and the period register behaves differently depending on what 
output mode is selected as shown in Figure 17-16 and described in Section 17.4.2.5, “Left Aligned 
Outputs” and Section 17.4.2.6, “Center Aligned Outputs”.
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18.3.2.6 SCI Control Register 2 (SCICR2)

Read: Anytime

Write: Anytime

00 3/16

Table 18-9. Bit Error Mode Coding

BERRM1 BERRM0 Function

0 0 Bit error detect circuit is disabled 

0 1 Receive input sampling occurs during the 9th time tick of a transmitted bit 
(refer to Figure 18-19)

1 0 Receive input sampling occurs during the 13th time tick of a transmitted bit 
(refer to Figure 18-19)

1 1 Reserved

Module Base + 0x0003

 7 6 5 4 3 2 1 0

R
TIE TCIE RIE ILIE TE RE RWU SBK

W

Reset 0 0 0 0 0 0 0 0

Figure 18-9. SCI Control Register 2 (SCICR2)

Table 18-10. SCICR2 Field Descriptions

Field Description

7
TIE

Transmitter Interrupt Enable Bit — TIE enables the transmit data register empty flag, TDRE, to generate 
interrupt requests.
0 TDRE interrupt requests disabled
1 TDRE interrupt requests enabled

6
TCIE

Transmission Complete Interrupt Enable Bit — TCIE enables the transmission complete flag, TC, to generate 
interrupt requests.
0 TC interrupt requests disabled
1 TC interrupt requests enabled

5
RIE

Receiver Full Interrupt Enable Bit — RIE enables the receive data register full flag, RDRF, or the overrun flag, 
OR, to generate interrupt requests.
0 RDRF and OR interrupt requests disabled
1 RDRF and OR interrupt requests enabled

4
ILIE

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

Table 18-8. IRSCI Transmit Pulse Width

TNP[1:0] Narrow Pulse Width
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As the receiver samples an incoming frame, it re-synchronizes the RT clock on any valid falling edge 
within the frame. Re synchronization within frames will correct a misalignment between transmitter bit 
times and receiver bit times.

18.4.6.5.1 Slow Data Tolerance

Figure 18-28 shows how much a slow received frame can be misaligned without causing a noise error or 
a framing error. The slow stop bit begins at RT8 instead of RT1 but arrives in time for the stop bit data 
samples at RT8, RT9, and RT10.

Figure 18-28. Slow Data

Let’s take RTr as receiver RT clock and RTt as transmitter RT clock.

For an 8-bit data character, it takes the receiver 9 bit times x 16 RTr cycles +7 RTr cycles = 151 RTr cycles 
to start data sampling of the stop bit.

With the misaligned character shown in Figure 18-28, the receiver counts 151 RTr cycles at the point when 
the count of the transmitting device is 9 bit times x 16 RTt cycles = 144 RTt cycles.

The maximum percent difference between the receiver count and the transmitter count of a slow 8-bit data 
character with no errors is:

((151 – 144) / 151) x 100 = 4.63%

For a 9-bit data character, it takes the receiver 10 bit times x 16 RTr cycles + 7 RTr cycles = 167 RTr cycles 
to start data sampling of the stop bit.

With the misaligned character shown in Figure 18-28, the receiver counts 167 RTr cycles at the point when 
the count of the transmitting device is 10 bit times x 16 RTt cycles = 160 RTt cycles.

The maximum percent difference between the receiver count and the transmitter count of a slow 9-bit 
character with no errors is:

((167 – 160) / 167) X 100 = 4.19%

18.4.6.5.2  Fast Data Tolerance

Figure 18-29 shows how much a fast received frame can be misaligned. The fast stop bit ends at RT10 
instead of RT16 but is still sampled at RT8, RT9, and RT10.
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Figure 21-1. S12LINPHYV2 Block Diagram

NOTE

The external 220 pF capacitance between LIN and LGND is strongly 
recommended for correct operation.

21.2 External Signal Description

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

signals.

21.2.1 LIN — LIN Bus Pin

This pad is connected to the single-wire LIN data bus.
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21.4 Functional Description

21.4.1 General

The S12LINPHYV2 module implements the physical layer of the LIN interface. This physical layer can 
be driven by the SCI (Serial Communication Interface) module or directly through the LPDR register.

21.4.2 Slew Rate and LIN Mode Selection

The slew rate can be selected for Electromagnetic Compatibility (EMC) optimized operation at 10.4 kbit/s 
and 20 kbit/s as well as at fast baud rate (up to 250 kbit/s) for test and programming. The slew rate can be 
chosen with the bits LPSLR[1:0] in the LIN Slew Rate Mode Register (LPSLRM). The default slew rate 
corresponds to 20 kbit/s. 

The LIN Physical Layer can also be configured to be used for non-LIN applications (for example, to 
transmit a PWM pulse) by disabling the TxD-dominant timeout (LPDTDIS=1).

Changing the slew rate (LPSLRM Register) during transmission is not allowed in order to avoid unwanted 
effects. To change the register, the LIN Physical Layer must first be disabled (LPE=0). Once it is updated 
the LIN Physical Layer can be enabled again.

NOTE

For 20 kbit/s and Fast Mode communication speeds, the corresponding slew 
rate MUST be set; otherwise, the communication is not guaranteed 
(violation of the specified LIN duty cycles). For 10.4 kbit/s, the 20 kbit/s 
slew rate can be set but the EMC performance is worse. The up to 250 kbit/s 
slew rate must be chosen ONLY for fast mode, not for any of the 10.4 kbit/s 
or 20 kbit/s LIN compliant communication speeds.

21.4.2.1 10.4 kbit/s and 20 kbit/s

When the slew rate is chosen for 10.4 kbit/s or 20 kbit/s communication, a control loop is activated within 
the module to make the rise and fall times of the LIN bus independent from VLINSUP and the load on the 
bus.

21.4.2.2 Fast Mode (not LIN compliant)

Choosing this slew rate allows baud rates up to 250 kbit/s by having much steeper edges (please refer to 
electricals). As for the 10.4 kbit/s and 20 kbit/s modes, the slope control loop is also engaged. This mode 
is used for fast communication only, and the LIN electricals are not supported (for example, the LIN duty 
cycles).

A stronger external pullup resistor might be necessary to sustain communication speeds up to 
250 kbit/s. The LIN signal (and therefore the receive LPRxD signal) might not be symmetrical for high 
baud rates with high loads on the bus.



LIN Physical Layer (S12LINPHYV2)

MC912ZVL Family Reference Manual, Rev. 2.41

608 NXP Semiconductors
 

Figure 21-11. LIN Physical Layer Mode Transitions
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22.3.2.1 Flash Clock Divider Register (FCLKDIV)

The FCLKDIV register is used to control timed events in program and erase algorithms.

All bits in the FCLKDIV register are readable, bit 7 is not writable, bit 6 is write-once-hi and controls the 
writability of the FDIV field in normal mode. In special mode, bits 6-0 are writable any number of times 
but bit 7 remains unwritable.

0x0011
FCCOB2LO

R
CCOB7 CCOB6 CCOB5 CCOB4 CCOB3 CCOB2 CCOB1 CCOB0

W

0x0012
FCCOB3HI

R
CCOB15 CCOB14 CCOB13 CCOB12 CCOB11 CCOB10 CCOB9 CCOB8

W

0x0013
FCCOB3LO

R
CCOB7 CCOB6 CCOB5 CCOB4 CCOB3 CCOB2 CCOB1 CCOB0

W

0x0014
FCCOB4HI

R
CCOB15 CCOB14 CCOB13 CCOB12 CCOB11 CCOB10 CCOB9 CCOB8

W

0x0015
FCCOB4LO

R
CCOB7 CCOB6 CCOB5 CCOB4 CCOB3 CCOB2 CCOB1 CCOB0

W

0x0016
FCCOB5HI

R
CCOB15 CCOB14 CCOB13 CCOB12 CCOB11 CCOB10 CCOB9 CCOB8

W

0x0017
FCCOB5LO

R
CCOB7 CCOB6 CCOB5 CCOB4 CCOB3 CCOB2 CCOB1 CCOB0

W

= Unimplemented or Reserved

1 Number of implemented DPS bits depends on EEPROM memory size.

Offset Module Base + 0x0000

 7 6 5 4 3 2 1 0

R FDIVLD
FDIVLCK FDIV[5:0]

W

Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 22-5. Flash Clock Divider Register (FCLKDIV)

Address
& Name

7 6 5 4 3 2 1 0

Figure 22-4. FTMRZ Register Summary (continued)
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I.3 Dynamic Electrical Characteristics

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

Characteristics noted under conditions 3.20V  VDDA  5.15V, -40°C  TJ  175°C1 unless otherwise noted. Typical 
values noted reflect the approximate parameter mean at TA = 25°C2 under nominal conditions unless otherwise 
noted.

1 TJ: Junction Temperature
2 TA: Ambient Temperature

Num Ratings Symbol Min Typ Max Unit

1 Output uncertain time after module enable tACMP_dly_en - 1 2 s

2 ACMP Propagation Delay of Inputs ACMP0 and 
ACMP1 for -2*Vhyst(typ) to +2*Vhyst(typ) input step (w/o 
synchronize delay)
 • ACDLY=0 Low speed mode
 • ACDLY=1 High speed mode

ACMPP is crossing ACMPN in positive direction

tACMP_delay 130
20

300
70

750
400

ns
ns

3 ACMP Propagation Delay of Inputs ACMP0 and 
ACMP1 for -2*Vhyst(typ) to +2*Vhyst(typ) input step (w/o 
synchronize delay) 150°C  TJ  175°C
 • ACDLY=0 Low speed mode
 • ACDLY=1 High speed mode

ACMPP is crossing ACMPN in positive direction

tACMP_delay -
-

-
-

800
450

ns
ns


