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• Internal COP (watchdog) module 

• analog-to-digital converter (ADC) with 10 -bit or 12 -bit resolution and up to 10 channels available 
on external pins and Vbg (bandgap) result reference

• PGA module with two input channels

• One 8-bit 5V digital-to-analog converter (DAC)

• One analog comparators (ACMP) with rail-to-rail inputs

• MSCAN (1 Mbit/s, CAN 2.0 A, B software compatible) module

• One serial peripheral interface (SPI) module

• One serial communication interface (SCI) module with interface to internal LIN physical layer 
transceiver (with RX connected to a timer channel for frequency calibration purposes, if desired)

• Up to one additional SCI (not connected to LIN physical layer)

• One on-chip LIN physical layer transceiver fully compliant with the LIN 2.2 standard

• 6-channel timer module (TIM0) with input capture/output compare

• 2-channel timer module (TIM1) with input capture/output compare

• Inter-IC (IIC) module

• 8-channel Pulse Width Modulation module (PWM)

• On-chip voltage regulator (VREG) for regulation of input supply and all internal voltages

• Autonomous periodic interrupt (API), supports cyclic wakeup from Stop mode

• Pins to support 25 mA drive strength to VSSX

• Pin to support 20 mA drive strength from VDDX (EVDD)

• High Voltage Input (HVI)

• Supply voltage sense with low battery warning

• On-chip temperature sensor, temperature value can be measured with ADC or can generate a high 
temperature warning

• Up to 23 pins can be used as keyboard wake-up interrupt (KWI)

1.4 Module Features 

The following sections provide more details of the integrated modules.

1.4.1 S12Z Central Processor Unit (CPU)

The S12Z CPU is a revolutionary high-speed core, with code size and execution efficiencies over the S12X 
CPU. The S12Z CPU also provides a linear memory map eliminating the inconvenience and performance 
impact of page swapping.

• Harvard Architecture - parallel data and code access

• 3 stage pipeline

• 32-Bit wide instruction and databus

• 32-Bit ALU

• 24-bit addressing (16 MByte linear address space)



Device Overview MC9S12ZVL-Family

MC912ZVL Family Reference Manual, Rev. 2.41

56 NXP Semiconductors
 

1.12 Resets and Interrupts

1.12.1 Resets

Table 1-11. lists all reset sources and the vector locations. Resets are explained in detail in the Chapter 9, 
“S12 Clock, Reset and Power Management Unit (S12CPMU_UHV)”.

Table 1-11. Reset Sources and Vector Locations

1.12.2 Interrupt Vectors

Table 1-12 lists all interrupt sources and vectors in the default order of priority. The interrupt module 
description provides an interrupt vector base register (IVBR) to relocate the vectors. 

Vector Address Reset Source
CCR 
Mask

Local Enable

0xFFFFFC Power-On Reset (POR) None None

Low Voltage Reset (LVR) None None

External pin RESET None None

Clock monitor reset None OSCE Bit in CPMUOSC and 
OMRE Bit in CPMUOSC2 

register

COP watchdog reset None CR[2:0] in CPMUCOP register

Table 1-12. Interrupt Vector Locations (Sheet 1 of 4)

Vector Address1 Interrupt Source
CCR 
Mask

Local Enable
Wake up

from STOP
Wake up 

from WAIT 

Vector base + 0x1F8 Unimplemented page1 op-code trap 
(SPARE)

None None - -

Vector base + 0x1F4 Unimplemented page2 op-code trap 
(TRAP) 

None None - -

Vector base + 0x1F0 Software interrupt instruction (SWI) None None - -

Vector base + 0x1EC System call interrupt instruction 
(SYS)

None None - -

Vector base + 0x1E8 Machine exception None None - -

Vector base + 0x1E4 Reserved

Vector base + 0x1E0 Reserved

Vector base + 0x1DC Spurious interrupt — None - -

Vector base + 0x1D8 XIRQ interrupt request X bit None Yes Yes

Vector base + 0x1D4 IRQ interrupt request I bit IRQCR(IRQEN) Yes Yes

Vector base + 0x1D0 RTI time-out interrupt I bit CPMUINT (RTIE) See CPMU 
section

Yes
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NOTE

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

1.14.2 SCI Baud Rate Detection

The baud rate for SCI0 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 [T0IC3RR1:T0IC3RR0]=0b01 to disconnect IOC0_3 from TIM0 input capture 
channel 3 and reroute the timer input to the RXD0 signal of SCI0.

— For SCI1: Set [T0IC3RR1:T0IC3RR0]=0b10 to disconnect IOC0_3 from TIM0 input capture 
channel 3 and reroute the timer input to the RXD1 signal of SCI1.

2. Determine pulse width of incoming data: Configure TIM0 IC3 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.
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2.3.3.4 Pull Device Enable Register

 Address 0x0266 PERE
0x0286 PERADH
0x0287 PERADL
0x02C3 PERT
0x02D3 PERS
0x02F3 PERP
0x0313 PERJ

Access: User read/write1

1 Read: Anytime
Write: Anytime

 7 6 5 4 3 2 1 0

R
PERx7 PERx6 PERx5 PERx4 PERx3 PERx2 PERx1 PERx0

W

Reset

Ports E, J: 0 0 0 0 0 0 1 1

Ports S: 0 0 0 0 1 1 1 1

Others: 0 0 0 0 0 0 0 0

Figure 2-15. Pull Device Enable Register

Table 2-13. Pull Device Enable Register Field Descriptions

Field Description

7-0
PERx7-0

Pull Enable — Activate pull device on input pin
This bit controls whether a pull device on the associated port input or open-drain output pin is active. If a pin is used 
as push-pull output this bit has no effect. The polarity is selected by the related polarity select register bit. On 
open-drain output pins only a pull-up device can be enabled.
1 Pull device enabled
0 Pull device disabled
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2.4.4 Interrupts

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

2.4.4.1 XIRQ, IRQ Interrupts

The XIRQ pin allows requesting non-maskable interrupts after reset initialization. During reset, the X bit 
in the condition code register is set and any interrupts are masked until software enables them.

The IRQ pin allows requesting asynchronous interrupts. The interrupt input is disabled out of reset. To 
enable the interrupt the IRQCR[IRQEN] bit must be set and the I bit cleared in the condition code register. 
The interrupt can be configured for level-sensitive or falling-edge-sensitive triggering. If IRQCR[IRQEN] 
is cleared while an interrupt is pending, the request will de-assert.

Both interrupts are capable to wake-up the device from stop mode. Means for glitch filtering are not 
provided on these pins.

2.4.4.2 Pin interrupts and Key-Wakeup (KWU)

Ports AD, S, P and L offer pin interrupt and key-wakeup capability. The related interrupt enable (PIE) as 
well as the sensitivity to rising or falling edges (PPS) can be individually configured on per-pin basis. All 
bits/pins in a port share the same interrupt vector. Interrupts can be used with the pins configured as inputs 
or outputs.

An interrupt is generated when a bit in the port interrupt flag (PIF) and its corresponding port interrupt 
enable (PIE) are both set. The pin interrupt feature is also capable to wake up the CPU when it is in stop 
or wait mode (key-wakeup). 

A digital filter on each pin prevents short pulses from generating an interrupt. A valid edge on an input is 
detected if 4 consecutive samples of a passive level are followed by 4 consecutive samples of an active 
level. Else the sampling logic is restarted.

In run and wait mode the filters are continuously clocked by the bus clock. Pulses with a duration of 
tPULSE < nP_MASK/fbus are assuredly filtered out while pulses with a duration of tPULSE > nP_PASS/fbus 
guarantee a pin interrupt.

Table 2-29. PIM Interrupt Sources

Module Interrupt Sources  Local Enable

XIRQ None

IRQ IRQCR[IRQEN]

Port AD pin interrupt PIEADH[PIEADL1:PIEADH0]
PIEADL[PIEADL7:PIEADL0]

Port S pin interrupt PIES[PIES3:PIES0]

Port P pin interrupt PIEP[PIEP7:PIEP0]

Port L pin interrupt PIEL[PIEL0]

Port P over-current interrupt OCIEP[OCIEP7,OCIEP5,OCIEP3,OCIEP1]
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NOTE

The term stop mode (STOP) is limited to voltage regulator operating in 
reduced performance mode (RPM). Refer to “Low Power Modes” section 
in device overview.

Figure 2-32. HVI Block Diagram

Voltages up to VHVI can be applied to the HVI pin. Internal voltage dividers scale the input signals down 
to logic level. There are two modes, digital and analog, where these signals can be processed.

2.4.5.1 Digital Mode Operation

In digital mode (PTAENL=0) the input buffer is enabled if DIENL=1. The synchronized pin input state 
determined at threshold level VTH_HVI can be read in register PTIL. Interrupt flag (PIFL) is set on input 

HVI

PTIL

PIRL[0]

ADC

REXT_HVI

ANALOG 

VHVI

(DIENL & (ANALOG | STOP))

Input Buffer

Impedance 
Converter

PTAENL 

& STOP & PTADIRL

ANALOG 
& STOP & PTADIRL

VDDX 

 & STOP
ANALOG

| (ANALOG & PTADIRL & PTTEL & STOP)

40K

500K

50K

440K

ANALOG = PTAENL 

ANALOG
& PTTEL
& PTPSL

& PTADIRL 
& PTABYPL

10K

& PTADIRL & STOP

60K

PIRL[1]
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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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10.5.2.5 ADC Format Register (ADCFMT)

Read: Anytime

Write: Bits DJM and SRES[2:0] are writable if bit ADC_EN clear or bit SMOD_ACC set

 Module Base + 0x0004

 7 6 5 4 3 2 1 0

R
DJM

0 0 0 0
SRES[2:0]

W

Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 10-8. ADC Format Register (ADCFMT)

Table 10-8. ADCFMT Field Descriptions

Field Description

7
DJM

Result Register Data Justification — Conversion result data format is always unsigned. This bit controls 
justification of conversion result data in the conversion result list. 
0 Left justified data in the conversion result list.
1 Right justified data in the conversion result list.

2-0
SRES[2:0]

ADC Resolution Select — These bits select the resolution of conversion results. See Table 10-9 for coding.

Table 10-9. Selectable Conversion Resolution

SRES[2] SRES[1] SRES[0] ADC Resolution

0 0 0 8-bit data

0 0 1 Reserved
1

0 1 0 10-bit data

0 1 1 Reserved
1

1 0 0 12-bit data

1 x x Reserved
1

1 Reserved settings cause a severe error at ADC conversion start whereby 
the CMD_EIF flag is set and ADC ceases operation
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10.6.3.2.2 Introduction of the two Command Sequence Lists (CSLs)

The two Command Sequence Lists (CSLs) can be referred to via the Command Base Pointer Register plus 
the Command and Result Offset Registers plus the Command Index Register (ADCCBP, 
ADCCROFF_0/1, ADCCIDX). 
The final address for conversion command loading is calculated by the sum of these registers (e.g.: 
ADCCBP+ADCCROFF_0+ADCCIDX or ADCCBP+ADCCROFF_1+ADCCIDX). 
Bit CSL_BMOD selects if the CSL is used in double buffer or single buffer mode. In double buffer mode, 
the CSL can be swapped by flow control bits LDOK and RSTA. For detailed information about when and 
how the CSL is swapped, please refer to Section 10.6.3.2.5, “The four ADC conversion flow control bits 
- description of Restart Event + CSL Swap, Section 10.9.7.1, “Initial Start of a Command Sequence List 
and Section 10.9.7.3, “Restart CSL execution with new/other CSL (alternative CSL becomes active CSL) 
— CSL swapping
Which list is actively used for ADC command loading is indicated by bit CSL_SEL. The register to define 
the CSL start addresses (ADCCBP) can be set to any even location of the system RAM or NVM area. It 
is the user’s responsibility to make sure that the different ADC lists do not overlap or exceed the system 
RAM or the NVM area, respectively. The error flag IA_EIF will be set for accesses to ranges outside 
system RAM area and cause an error interrupt if enabled. 

Figure 10-31. Command Sequence List Schema in Double Buffer Mode

Memory Map
0x00_0000

Register Space

RAM or NVM Space
RAM or NVM start address

RAM or NVM end address

CSL_0 (active)
ADCCBP+(ADCCROFF_0)

CSL_1 (alternative)
ADCCBP+(ADCCROFF_1)

ADCCBP+(ADCCROFF_0+

ADCCBP+(ADCCROFF_1+

Scenario with: CSL_SEL = 1’b0

Memory Map
0x00_0000

Register Space

RAM or NVM Space
RAM / NVM start address

RAM or NVM end address

CSL_1 (active)

ADCCBP+(ADCCROFF_0)
CSL_0 (alternative)

ADCCBP+(ADCCROFF_1)

ADCCBP+(ADCCROFF_0+

ADCCMDP+(ADCCROFF_1+

Scenario with: CSL_SEL = 1’b1

ADCCIDX(max)) ADCCIDX(max))

ADCCIDX(max)) ADCCIDX(max))

Note: Address register names in () are not absolute addresses instead they are a sample offset or sample index
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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 Eqn. 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 Eqn. 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. 

voltage
Resolution Equation

0 0.5V 4.484V 15.625mV VOLTAGE[7:0] x (4.0V) / 256) + 0.5V

1 0.0V 4.980V 19.531mV VOLTAGE[7:0] x (5.0V) / 256
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eight identifier acceptance filters.
Figure 13-39 shows how the first 32-bit filter bank (CANIDAR0–CANIDAR3, 
CANIDMR0–CANIDMR3) produces a filter 0 hit. Similarly, the second filter bank 
(CANIDAR4–CANIDAR7, CANIDMR4–CANIDMR7) produces a filter 1 hit.

• Four identifier acceptance filters, each to be applied to: 

— The 14 most significant bits of the extended identifier plus the SRR and IDE bits of CAN 2.0B 
messages.

— The 11 bits of the standard identifier, the RTR and IDE bits of CAN 2.0A/B messages. 
Figure 13-40 shows how the first 32-bit filter bank (CANIDAR0–CANIDAR3, 
CANIDMR0–CANIDMR3) produces filter 0 and 1 hits. Similarly, the second filter bank 
(CANIDAR4–CANIDAR7, CANIDMR4–CANIDMR7) produces filter 2 and 3 hits.

• Eight identifier acceptance filters, each to be applied to the first 8 bits of the identifier. This mode 
implements eight independent filters for the first 8 bits of a CAN 2.0A/B compliant standard 
identifier or a CAN 2.0B compliant extended identifier. 
Figure 13-41 shows how the first 32-bit filter bank (CANIDAR0–CANIDAR3, 
CANIDMR0–CANIDMR3) produces filter 0 to 3 hits. Similarly, the second filter bank 
(CANIDAR4–CANIDAR7, CANIDMR4–CANIDMR7) produces filter 4 to 7 hits.

• Closed filter. No CAN message is copied into the foreground buffer RxFG, and the RXF flag is 
never set.

Figure 13-39. 32-bit Maskable Identifier Acceptance Filter

ID28 ID21IDR0

ID10 ID3IDR0

ID20 ID15IDR1

ID2 IDEIDR1

ID14 ID7IDR2

ID10 ID3IDR2

ID6 RTRIDR3

ID10 ID3IDR3

AC7 AC0CANIDAR0

AM7 AM0CANIDMR0

AC7 AC0CANIDAR1

AM7 AM0CANIDMR1

AC7 AC0CANIDAR2

AM7 AM0CANIDMR2

AC7 AC0CANIDAR3

AM7 AM0CANIDMR3

ID Accepted (Filter 0 Hit)

CAN 2.0B
Extended Identifier

CAN 2.0A/B
Standard Identifier
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15.3.2.6 Timer Control Register 1/Timer Control Register 2 (TCTL1/TCTL2)

Read: Anytime

Write: Anytime 

Table 15-5. TTOV Field Descriptions

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

Field Description

5:0
TOV[5:0]

Toggle On Overflow Bits — TOVx toggles output compare pin on overflow. This feature only takes effect when 
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. 

Module Base + 0x0008

 7 6 5 4 3 2 1 0

R
RESERVED RESERVED RESERVED RESERVED OM5 OL5 OM4 OL4

W

Reset 0 0 0 0 0 0 0 0

Figure 15-10. Timer Control Register 1 (TCTL1)

Module Base + 0x0009

 7 6 5 4 3 2 1 0

R
OM3 OL3 OM2 OL2 OM1 OL1 OM0 OL0

W

Reset 0 0 0 0 0 0 0 0

Figure 15-11. Timer Control Register 2 (TCTL2)

Table 15-6. TCTL1/TCTL2 Field Descriptions

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

Field Description

5:0
OMx

Output Mode — These six pairs of control bits are encoded to specify the output action to be taken as a result 
of a successful OCx compare. When either OMx or OLx is 1, the pin associated with OCx becomes an output 
tied to OCx. 
Note:  For an output line to be driven by an OCx the OCPDx must be cleared. 

5:0
OLx

Output Level — These sixpairs of control bits are encoded to specify the output action to be taken as a result of 
a successful OCx compare. When either OMx or OLx is 1, the pin associated with OCx becomes an output tied 
to OCx. 
Note:  For an output line to be driven by an OCx the OCPDx must be cleared.
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The WAKE bit in SCI control register 1 (SCICR1) determines how the SCI is brought out of the standby 
state to process an incoming message. The WAKE bit enables either idle line wakeup or address mark 
wakeup.

18.4.6.6.1 Idle Input line Wakeup (WAKE = 0)

In this wakeup method, an idle condition on the RXD pin clears the RWU bit and wakes up the SCI. The 
initial frame or frames of every message contain addressing information. All receivers evaluate the 
addressing information, and receivers for which the message is addressed process the frames that follow. 
Any receiver for which a message is not addressed can set its RWU bit and return to the standby state. The 
RWU bit remains set and the receiver remains on standby until another idle character appears on the RXD 
pin.

Idle line wakeup requires that messages be separated by at least one idle character and that no message 
contains idle characters.

The idle character that wakes a receiver does not set the receiver idle bit, IDLE, or the receive data register 
full flag, RDRF.

The idle line type bit, ILT, determines whether the receiver begins counting logic 1s as idle character bits 
after the start bit or after the stop bit. ILT is in SCI control register 1 (SCICR1).

18.4.6.6.2 Address Mark Wakeup (WAKE = 1)

In this wakeup method, a logic 1 in the most significant bit (MSB) position of a frame clears the RWU bit 
and wakes up the SCI. The logic 1 in the MSB position marks a frame as an address frame that contains 
addressing information. All receivers evaluate the addressing information, and the receivers for which the 
message is addressed process the frames that follow.Any receiver for which a message is not addressed 
can set its RWU bit and return to the standby state. The RWU bit remains set and the receiver remains on 
standby until another address frame appears on the RXD pin.

The logic 1 MSB of an address frame clears the receiver’s RWU bit before the stop bit is received and sets 
the RDRF flag.

Address mark wakeup allows messages to contain idle characters but requires that the MSB be reserved 
for use in address frames.

NOTE

With the WAKE bit clear, setting the RWU bit after the RXD pin has been 
idle can cause the receiver to wake up immediately.

18.4.7 Single-Wire Operation

Normally, the SCI uses two pins for transmitting and receiving. In single-wire operation, the RXD pin is 
disconnected from the SCI. The SCI uses the TXD pin for both receiving and transmitting.
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Figure 22-2. P-Flash Memory Map With Protection Alignment

Flash Configuration Field

0xFF_C000

Flash Protected/Unprotected Lower Region
1, 2, 4, 8 KB

0xFF_8000

0xFF_9000

0xFF_8400
0xFF_8800

0xFF_A000

P-Flash END = 0xFF_FFFF

0xFF_F800

0xFF_F000

0xFF_E000 Flash Protected/Unprotected Higher Region
2, 4, 8, 16 KB

Flash Protected/Unprotected Region
8 KB (up to 29 KB)

16 bytes (0xFF_FE00 - 0xFF_FE0F)

Flash Protected/Unprotected Region
Size is device dependent

P-Flash START 

Protection

Protection

Protection

Movable End

Fixed End

Fixed End
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22.4.7.10 Unsecure Flash Command

The Unsecure Flash command will erase the entire P-Flash and EEPROM memory space and, if the erase 
is successful, will release security.

Upon clearing CCIF to launch the Unsecure Flash command, the Memory Controller will erase the entire 
P-Flash and EEPROM memory space and verify that it is erased. If the Memory Controller verifies that 
the entire Flash memory space was properly erased, security will be released. If the erase verify is not 
successful, the Unsecure Flash operation sets MGSTAT1 and terminates without changing the security 
state. During the execution of this command (CCIF=0) the user must not write to any Flash module 
register. The CCIF flag is set after the Unsecure Flash operation has completed.

22.4.7.11 Verify Backdoor Access Key Command

The Verify Backdoor Access Key command will only execute if it is enabled by the KEYEN bits in the 
FSEC register (see Table 22-9). The Verify Backdoor Access Key command releases security if 
user-supplied keys match those stored in the Flash security bytes of the Flash configuration field (see 
Table 22-3). The Verify Backdoor Access Key command must not be executed from the Flash block 
containing the backdoor comparison key to avoid code runaway.

Table 22-51. Unsecure Flash Command FCCOB Requirements

Register FCCOB Parameters

FCCOB0 0x0B Not required

Table 22-52. Unsecure Flash Command Error Handling

Register Error Bit Error Condition

FSTAT

ACCERR
Set if CCOBIX[2:0] != 000 at command launch

Set if command not available in current mode (see Table 22-28)

FPVIOL Set if any area of the P-Flash or EEPROM memory is protected

MGSTAT1 Set if any errors have been encountered during the verify operation 

MGSTAT0
Set if any non-correctable errors have been encountered during the verify 
operation 

Table 22-53. Verify Backdoor Access Key Command FCCOB Requirements

Register FCCOB Parameters

FCCOB0 0x0C Not required

FCCOB1 Key 0

FCCOB2 Key 1

FCCOB3 Key 2

FCCOB4 Key 3
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6 High Voltage Warning (HBI 2)

Ratio = 9
Assert (Measured on selected pin, rising edge)
Deassert (Measured on selected pin, falling edge)
Hysteresis (measured on selected pin)

Ratio = 172

Assert (Measured on selected pin, rising edge)
Deassert (Measured on selected pin, falling edge)
Hysteresis (measured on selected pin)

VHBI2_A_9
VHBI2_D_9
VHBI2_H_9

VHBI2_A_17
VHBI2_D_17
VHBI2_H_17

25
24
–

21
19
–

27.5
–

1.0

23
–

2.2

30
–
–

26
–
–

V
V
V

V
V
V

7 Pin Input Divider Ratio 9
RatioVSUP = VSUP / VADC
with 5.5V < VSUP < 29 V (selected VDDX=5V)
with 5.5V < VSUP < 13V (selected VDDX=3.3V)

Pin Input Divider Ratio 172

RatioVSUP = VSUP / VADC
with 5.5V < VSUP < 42V (selected VDDX=5V)
with 5.5V < VSUP < 24V (selected VDDX=3.3V)

Ratio9VSUP

Ratio9VSUP

–

–

9

17

–

–

–

–

8 Analog Input Matching

Pin Input Divider Ratio 9

Absolute Error on VADC 
- compared to VSUP / RatioVSUP

with 5.5V < VSUP < 29V (elected VDDX=5V)
with 5.5V < VSUP < 13V (selected VDDX=3.3V)

Pin Input Divider Ratio 172

Absolute Error on VADC 
- compared to VSUP / RatioVSUP

with 5.5V < VSUP < 42V (selected VDDX=5V)
with 5.5V < VSUP < 24V (selected VDDX=3.3V)

AIMatching_9

AIMatching_17

–

–

+-2%

+-3%

+-5%

+-7%

–

–

1 TA: Ambient Temperature
2 automatic selected if 3.3 VDDX mode is enabled

Table F-1. Static Electrical Characteristics - Supply Voltage Sense - (BATS)

Characteristics noted under conditions 5.5V  VSUP  18V, unless otherwise noted. Typical values noted reflect the 
approximate parameter mean at TA = 25°C1 under nominal conditions unless otherwise noted.

Num Ratings Symbol Min Typ Max Unit



ACMP Electrical Specifications

MC912ZVL Family Reference Manual, Rev. 2.41

NXP Semiconductors 721
 

Appendix I  
ACMP Electrical Specifications
This section describe the electrical characteristics of the analog comparator module.

I.1 Maximum Ratings

I.2 Static Electrical Characteristics

Table I-1. Maximum Ratings 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 Max Rating (relative to supply)

Max Rating (absolute)
VACMP_0
VACMP_1
Vacmpi_0
Vacmpi_1

VACMP_MAX

VACMP_MAXA

-0.3

-0.3

–

–

VDDA
+0.3

6

V

V

Table I-2. Static 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.

Num Ratings Symbol Min Typ Max Unit

2 Supply Current of ACMP TJ  150°C
 • Module disabled
 • Module enabled Vin > 5*Vhyst

IACMP_off
IACMP_run

-
80

-
-

3
180

A
A

3 Supply Current of ACMP 150°C TJ  175°C
 • Module disabled
 • Module enabled Vin > 5*Vhyst

IACMP_off
IACMP_run

-
80

-
-

5
180

A
A

4 Pad Input Current in VACMP_in range
 • -40°C  TJ  80°C
 • -40°C  TJ  150°C
 • -40°C  TJ  175°C

For 0V < Vpad_in < VDDA

IACMP_pad_in -1
-2
-3

-
-
-

1
2
3

A
A
A

5 Input Offset
 • -40°C  TJ  175°C VACMP_offset -25 0 25 mV
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0x031F WOMJ
R 0 0 0 0 0 0

WOMJ1 WOMJ0
W

0x0320–
0x032F

Reserved
R 0 0 0 0 0 0 0 0

W

0x0330 Reserved
R 0 0 0 0 0 0 0 0

W

0x0331 PTIL
R 0 0 0 0 0 0 0 PTIL0

W

0x0332–
0x0333

Reserved
R 0 0 0 0 0 0 0 0

W

0x0334 PPSL
R 0 0 0 0 0 0 0

PPSL0
W

0x0335 Reserved
R 0 0 0 0 0 0 0 0

W

0x0336 PIEL
R 0 0 0 0 0 0 0

PIEL0
W

0x0337 PIFL
R 0 0 0 0 0 0 0

PIFL0
W

0x0338–
0x033B

Reserved
R 0 0 0 0 0 0 0 0

W

0x033C DIENL
R 0 0 0 0 0 0 0

DIENL0
W

0x033D PTAL
R

PTTEL PTPSL PTABYPL PTADIRL PTAENL
0 0 0

W

0x033E PIRL
R 0 0 0 0 0 0 0

PIRL0
W

0x033F-0
x037F

Reserved
R 0 0 0 0 0 0 0 0

W

O.6 0x0380-0x039F FTMRZ 
Address Name 7 6 5 4 3 2 1 0

0x0380 FCLKDIV
R FDIVLD

FDIVLCK FDIV5 FDIV4 FDIV3 FDIV2 FDIV1 FDIV0
W

0x0381 FSEC
R KEYEN1 KEYEN0 RNV5 RNV4 RNV3 RNV2 SEC1 SEC0

W

O.5 0x0200-0x037F PIM  (continued)

Global 
Address

Register
Name

Bit 7 6 5 4 3 2 1 Bit 0


