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Device Overview MC9S12ZVL-Family

1.4.2.2 Flash
On-chip flash memory on the MC9S12ZVL-Family

Up to 128 KB of program flash memory
— Automated program and erase algorithm
— Protection scheme to prevent accidental program or erase

1.4.2.3 EEPROM

Up to 2048 bytes EEPROM

— 16 data bits plus 6 syndrome ECC (error correction code) bits allow single bit error correction
and double fault detection

— Erase sector size 4 bytes
— Automated program and erase algorithm
— User margin level setting for reads

1424 SRAM

1.4.3

Up to 8 KB of general-purpose RAM with ECC
— Single bit error correction and double bit error detection code based on 16-bit data words

Clocks, Reset & Power Management Unit (CPMU)

Real time interrupt (RTI)

Clock monitor, supervising the correct function of the oscillator (CM)

Computer operating properly (COP) watchdog

— Configurable as window COP for enhanced failure detection

— Can be initialized out of reset using option bits located in flash memory

System reset generation

Autonomous periodic interrupt (API) (combination with cyclic, watchdog)

Low Power Operation

— RUN mode is the main full performance operating mode with the entire device clocked.

— WAIT mode when the internal CPU clock is switched off, so the CPU does not execute
instructions.

— Pseudo STOP - system clocks are stopped but the oscillator the RTI, the COP, and API modules
can be enabled

— STOP - the oscillator is stopped in this mode, all clocks are switched off and all counters and
dividers remain frozen, with the exception of the COP and API which can optionally run from
ACLK.

1.43.1 Internal Phase-Locked Loop (IPLL)

Phase-locked-loop clock frequency multiplier
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Device Overview MC9S12ZVL-Family

Five receive buffers with FIFO storage scheme
Three transmit buffers with internal prioritization using “local priority” concept

Flexible maskable identifier filter supports two full-size (32-bit) extended identifier filters, or four
16-bit filters, or eight 8-bit filters

Programmable wake-up functionality with integrated low-pass filter

1.4.12 Analog-to-Digital Converter Module (ADC)

10-bit or 12-bit resolution

Up to 10 external channels & 8 internal channels

Left or right aligned result data

Continuous conversion mode

Programmers model with list based command and result storage architecture
ADC directly writes results to RAM, preventing stall of further conversions
Internal signals monitored with the ADC module

— Vrh, Vrl, (Vrl+Vrh)/2, Vsup monitor, Vbg, TempSense

External pins can also be used as digital 1/0

1.4.13 Digital-to-Analog Converter Module (DAC)

8-bit resolution
Buffered analog output voltage usable
Operational amplifier stand alone usable

1.4.14 Analog Comparator Module (ACMP)

0V to VDDA supply rail-to-rail inputs

Low offset

Up to 4 inputs selectable as inverting and non-inverting comparator inputs:

— 2 low-impedance inputs with selectable low pass filter for external pins

— 2 high-impedance inputs with fixed filter for SoC-internal signals

Selectable hysteresis

Selectable interrupt on rising edge, falling edge, or rising and falling edges of comparator output
Option to output comparator signal on an external pin with selectable polarity

Support for triggering timer input capture events

Operational over supply range from 3.3V-5% to 5V+10%

1.4.15 Programmable Gain Amplifier (PGA)

Amplification of analog input signal with selectable gain of 10x, 20x, 40x, 80x and offset
compensation
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Device Overview MC9S12ZVL-Family

«  Amplifier output connected to ADC
» Amplifier signal reference voltage selectable from DAC, VDDA/2 or input pin

1.4.16 Supply Voltage Sensor (BATS)

* Monitoring of supply (VSUP) voltage
* Internal ADC interface from an internal resistive divider
» Generation of low or high voltage interrupts

1.4.17 On-Chip Voltage Regulator system (VREG)

» \oltage regulator
— Linear voltage regulator directly supplied by VSUP
— Supports 3.3V or 5V VDDX
— Low-voltage detect on VSUP
— Power-on reset (POR)
— Low-voltage reset (LVR) for VDDX domain
— External ballast device support to extend current capability and reduce internal power
dissipation
— Capable of supplying both the MCU internally plus external components
— Over-temperature interrupt
* Internal voltage regulator
— Linear voltage regulator with bandgap reference
— Low-voltage detect on VDDA
— Power-on reset (POR) circuit
— Low-voltage reset for VDD domain

MC912ZVL Family Reference Manual, Rev. 2.41
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Device Overview MC9S12ZVL-Family

1.7.2.17.2 TXD[1:0] Signals

These signals are associated with the transmit functionality of the serial communication interfaces
(SCI[1:0]).

1.7.2.18 1ICO Signals

1.7.2.18.1 SCLO
This signal is associated with the SCL functionality of the 11CO module.

1.7.2.18.2 SDAO
This signal is associated with the SDA functionality of the 11CO module.

1.7.2.19 Timer0 I0CO[5:0] Signals

The signals I0CO[5:0] are associated with the input capture or output compare functionality of the timer
(TIMO) module.

1.7.2.20 TimerlIOC1[1:0] Signals

The signals I0OC1[1:0] are associated with the input capture or output compare functionality of the timer

(TIM1) module.

1.7.2.21 PWM[7:0] Signals
The signals PWM][7:0] are associated with the PWM module digital channel outputs.

1.7.2.22 Interrupt Signals —@ and XIRQ

IRQ is a maskable level or falling edge sensitive input. XIRQ is a non-maskable level-sensitive interrupt.

1.7.2.23 Oscillator and Clock Signals

1.7.2.23.1  Oscillator Signals — EXTAL and XTAL

EXTAL and XTAL are the crystal driver and external clock pins. On reset all the device clocks are derived
from the internal PLLCLK, independent of EXTAL and XTAL. XTAL is the oscillator output. The EXTAL
and XTAL signals are associated with PE[1:0].

1.7.2.23.2 ECLK
This signal is associated with the output of the bus clock (ECLK).

NOTE

This feature is only intended for debug purposes at room temperature.
It must not be used for clocking external devices in an application.
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Device Overview MC9S12ZVL-Family

Table 1-7. Usage of ADC Internal Channels

ADCCMD_1 CH_SEL[5:0] ADC Channel Usage
1 0 0 0 Internal_0 ADC temperature sensor’
1 0 0 1 Internal_1 Bandgap Voltage VBG or Chip temperature sensor VHT,
see CPMU temperature sensor Temperature Control
Register (CPMUHTCTL)

0 0 1 1 0 0 Internal_4 BATS Vgyp sense voltage

0 0 1 1 0 1 Internal_5 High Voltage input Port LO

0 0 1 1 1 1 Internal_7 PGA_OUT voltage

' The ADC internal temperature sensors must be calibrated by the user. No electrical parameters are
specified for these sensors. The VREG temperature sensor electrical parameters are given in the
appendices.

1.9.2 BDC Clock Source Connectivity
The BDC clock, BDCCLK, is mapped to the IRCCLK generated in the CPMU module.
The BDC clock, BDCFCLK is mapped to the device bus clock, generated in the CPMU module.

1.9.3 FTMRZ Connectivity

The soc_erase_all_req input to the flash module is driven directly by a BDC erase flash request resulting
from the BDC ERASE_FLASH command.

194 CPMU Connectivity
The API clock generated in the CPMU is not mapped to a device pin in the MC9S12ZVL-Family.

1.95 LINPHY Connectivity
The VLINSUP supply is internally connected to the device VSUP pin.

1.9.6 MC9S12ZVLA analog module Connectivity

1.9.6.1 ACMP - PGA - DAC - ADC Connectivity

Figure 1-6 shows the ACMP - PGA - DAC - ADC connectivity. The DAC and ADC VRH/VRL
connections are not visible. The connection from the DAC AMP port via the PADG to the PGA is available
even if the PADG is not available on the 32 pin packages. Therefore is possible to use the DAC as reference
\oltage generation for the PGA in a 32 pin packages device.

MC912ZVL Family Reference Manual, Rev. 2.41

48 NXP Semiconductors



Port Integration Module (S12ZVLPIMV2)

2334

Address 0x0266 PERE

R

w

Reset
Ports E, J:
Ports S:
Others:

Pull Device Enable Register

0x0286 PERADH
0x0287 PERADL

0x02C3 PERT
0x02D3 PERS
0x02F3 PERP
0x0313 PERJ

Access: User read/write’

7 6 5 4 3 2 1 0
PERX7 PERXx6 PERx5 PERx4 PERx3 PERXx2 PERXx1 PERXx0
0 0 0 0 0 0 1 1
0 0 0 0 1 1 1 1
0 0 0 0 0 0 0 0

" Read: Anytime
Write: Anytime

Figure 2-15. Pull Device Enable Register

Table 2-13. Pull Device Enable Register Field Descriptions

as push-pull output this bit has no effect. The polarity is selected by the related polarity select register bit. On

Field Description
7-0 Pull Enable — Activate pull device on input pin
PERXx7-0 | This bit controls whether a pull device on the associated port input or open-drain output pin is active. If a pin is used

open-drain output pins only a pull-up device can be enabled.
1 Pull device enabled
0 Pull device disabled

MC912ZVL Family Reference Manual, Rev. 2.41
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Port Integration Module (S12ZVLPIMV2)

Table 2-20. OCPEP Register Field Descriptions

Field Description
7 Over-Current Protection Enable — Activate over-current detector on EVDD1
OCPEP7 |Refer to Section 2.5.3, “Over-Current Protection on EVDD1”
1 EVDD1 over-current detector enabled
0 EVDD1 over-current detector disabled
5 Over-Current Protection Enable — Activate over-current detector on PP5
OCPEP5 | Refer to Section 2.5.4, “Over-Current Protection on PP[5,3,1]”
1 PP5 over-current detector enabled
0 PP5 over-current detector disabled
3 Over-Current Protection Enable — Activate over-current detector on PP3
OCPEP3 | Refer to Section 2.5.4, “Over-Current Protection on PP[5,3,1]”
1 PP3 over-current detector enabled
0 PP3 over-current detector disabled
1 Over-Current Protection Enable — Activate over-current detector on PP1
OCPEP1 | Refer to Section 2.5.4, “Over-Current Protection on PP[5,3,1]”
1 PP1 over-current detector enabled
0 PP1 over-current detector disabled
2.3.4.2 Port P Over-Current Interrupt Enable Register (OCIEP)

Address 0x02FA

Access: User read/write’

7 6 5 4 3 2 1
0 0 0
OCIEP7 OCIEP5 OCIEP3 OCIEP1
w
Reset 0 0 0 0 0 0 0

Figure 2-24. Port P Over-Current Interrupt Enable Register

Read: Anytime
Write: Anytime

Table 2-21. Port P Over-Current Interrupt Enable Register

Field Description
7 Over-Current Interrupt Enable —
OCIEP7 | This bit enables or disables the over-current interrupt on EVDD1.
1 EVDD1 over-current interrupt enabled
0 EVDD1 over-current interrupt disabled (interrupt flag masked)
5 Over-Current Interrupt Enable —
OCIEP5 | This bit enables or disables the over-current interrupt on PP5.

1 PP5 over-current interrupt enabled
0 PP5 over-current interrupt disabled (interrupt flag masked)

MC912zVL Family Reference Manual, Rev. 2.41
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Scalable Controller Area Network (S12MSCANV2)

13.4.4.2 Special System Operating Modes

The MSCAN module behaves as described within this specification in all special system operating modes.
Write restrictions which exist on specific registers in normal modes are lifted for test purposes in special
modes.

13.4.4.3 Emulation Modes

In all emulation modes, the MSCAN module behaves just like in normal system operating modes as
described within this specification.

13.4.4.4 Listen-Only Mode

In an optional CAN bus monitoring mode (listen-only), the CAN node is able to receive valid data frames
and valid remote frames, but it sends only “recessive” bits on the CAN bus. In addition, it cannot start a
transmission.

If the MAC sub-layer is required to send a “dominant” bit (ACK bit, overload flag, or active error flag),
the bit is rerouted internally so that the MAC sub-layer monitors this “dominant” bit, although the CAN
bus may remain in recessive state externally.

13.4.45 MSCAN Initialization Mode
The MSCAN enters initialization mode when it is enabled (CANE=1).

When entering initialization mode during operation, any on-going transmission or reception is
immediately aborted and synchronization to the CAN bus is lost, potentially causing CAN protocol
violations. To protect the CAN bus system from fatal consequences of violations, the MSCAN
immediately drives TXCAN into a recessive state.

NOTE

The user is responsible for ensuring that the MSCAN is not active when
initialization mode is entered. The recommended procedure is to bring the
MSCAN into sleep mode (SLPRQ =1 and SLPAK = 1) before setting the
INITRQ bit in the CANCTLO register. Otherwise, the abort of an on-going
message can cause an error condition and can impact other CAN bus
devices.

In initialization mode, the MSCAN is stopped. However, interface registers remain accessible. This mode
is used to reset the CANCTLO, CANRFLG, CANRIER, CANTFLG, CANTIER, CANTARQ, CANTAAK,
and CANTBSEL registers to their default values. In addition, the MSCAN enables the configuration of the
CANBTRO, CANBTRL bit timing registers; CANIDAC; and the CANIDAR, CANIDMR message filters.
See Section 13.3.2.1, “MSCAN Control Register 0 (CANCTLO),” for a detailed description of the
initialization mode.

MC912ZVL Family Reference Manual, Rev. 2.41
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Supply Voltage Sensor (BATSV3)

14.3.2.1 BATS Module Enable Register (BATE)

Module Base + 0x0000 Access: User read/write'
6 5 4 3 2 1 0
R 0 0 0
BVHS BVLS[1:0] BSUAE BSUSE
W
Reset 0 0 0 0 0 0 0 0
= Unimplemented

Figure 14-3. BATS Module Enable Register (BATE)

! Read: Anytime
Write: Anytime

Table 14-2. BATE Field Description

Field Description
6 BATS Voltage High Select — This bit selects the trigger level for the Voltage Level High Condition (BVHC).
BVHS

0 Voltage level Vg1 is selected
1 Voltage level Vg is selected

5:4 BATS Voltage Low Select — This bit selects the trigger level for the Voltage Level Low Condition (BVLC).
BVLS[1:0]
00 Voltage level V| g4 is selected
01 Voltage level V| g, is selected
10 Voltage level V g3 is selected
11 Voltage level V| g4 is selected

3 BATS VSUP ADC Connection Enable — This bit connects the VSUP pin through the resistor chain to ground
BSUAE |and connects the ADC channel to the divided down voltage.
0 ADC Channel is disconnected
1 ADC Channel is connected

2 BATSV3 VSUP Level Sense Enable — This bit connects the VSUP pin through the resistor chain to ground and
BSUSE |enables the Voltage Level Sense features measuring BVLC and BVHC.

0 Level Sense features disabled
1 Level Sense features enabled

NOTE

When opening the resistors path to ground by changing BSUSE or BSUAE
then for a time Tgy ync + two bus cycles the measured value is invalid.
This is to let internal nodes be charged to correct value. BVHIE, BVLIE
might be cleared for this time period to avoid false interrupts.

MC912ZVL Family Reference Manual, Rev. 2.41
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Timer Module (TIM16B6CV3)

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 Toggle On Overflow Bits — TOVx toggles output compare pin on overflow. This feature only takes effect when
TOV[5:0] |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.
15.3.2.6 Timer Control Register 1/Timer Control Register 2 (TCTL1/TCTL2)

Module Base + 0x0008

7 6 5 4 3 2 1 0
RESERVED | RESERVED | RESERVED | RESERVED OM5 OL5 Oom4 OoL4
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
OoM3 OL3 OoM2 OL2 OoM1 ol OMO OoLo
w
Reset 0 0 0 0 0 0 0 0

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

Read: Anytime

Write: Anytime

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 Output Mode — These six pairs of control bits are encoded to specify the output action to be taken as a result
OMx 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 Output Level — These sixpairs of control bits are encoded to specify the output action to be taken as a result of
OLx 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.
MC912ZVL Family Reference Manual, Rev. 2.41
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Timer Module (TIM16B2CV3)

16.3.2.11 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 16-17. 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 16-14. 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 .

MC912ZVL Family Reference Manual, Rev. 2.41
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Serial Communication Interface (S12SCIV6)

indicating that the received byte can be read. If the receive interrupt enable bit, RIE, in SCI control
register 2 (SCICR?2) is also set, the RDRF flag generates an RDRF interrupt request.

18.4.6.3 Data Sampling

The RT clock rate. The RT clock is an internal signal with a frequency 16 times the baud rate. To adjust
for baud rate mismatch, the RT clock (see Figure 18-21) is re-synchronized immediatelly at bus clock
edge:

» After every start bit

» After the receiver detects a data bit change from logic 1 to logic O (after the majority of data bit
samples at RT8, RT9, and RT10 returns a valid logic 1 and the majority of the next RT8, RT9, and
RT10 samples returns a valid logic 0)

To locate the start bit, data recovery logic does an asynchronous search for a logic 0 preceded by three logic
1s.When the falling edge of a possible start bit occurs, the RT clock begins to count to 16.

< Start Bit > LSB
RXD \ /

Samples 1T 1 1 1 0 0 0 0 O
Start Bit Start Bit Data
Quahflcatlon Verlflcat|on Sampling

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

ECECEEECEECERERERERERREESESSYI22EEREE

RTClockCount b & E EF E E Rk kR E EEREEER K r @ o o

Reset RT Clock + + + + + + + + +

Figure 18-21. Receiver Data Sampling

To verify the start bit and to detect noise, data recovery logic takes samples at RT3, RT5, and RT7.
Figure 18-17 summarizes the results of the start bit verification samples.

Table 18-17. Start Bit Verification

RT3, RT5, and RT7 Samples Start Bit Verification Noise Flag
000 Yes 0
001 Yes 1
010 Yes 1
oM No 0
100 Yes 1
101 No 0
110 No 0
111 No 0

If start bit verification is not successful, the RT clock is reset and a new search for a start bit begins.

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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Serial Peripheral Interface (S12SPIV5)

* Run mode
This is the basic mode of operation.
* Wait mode

SPI operation in wait mode is a configurable low power mode, controlled by the SPISWAI bit
located in the SPICR2 register. In wait mode, if the SPISWAI bit is clear, the SPI operates like in
run mode. If the SPISWAI bit is set, the SPI goes into a power conservative state, with the SPI clock
generation turned off. If the SPI is configured as a master, any transmission in progress stops, but
is resumed after CPU goes into run mode. If the SPI is configured as a slave, reception and
transmission of data continues, so that the slave stays synchronized to the master.

e Stop mode

The SPI is inactive in stop mode for reduced power consumption. If the SPI is configured as a
master, any transmission in progress stops, but is resumed after CPU goes into run mode. If the SPI
is configured as a slave, reception and transmission of data continues, so that the slave stays
synchronized to the master.

For a detailed description of operating modes, please refer to Section 19.4.7, “Low Power Mode Options”.

19.1.4 Block Diagram

Figure 19-1 gives an overview on the SPI architecture. The main parts of the SPI are status, control and
data registers, shifter logic, baud rate generator, master/slave control logic, and port control logic.

MC912ZVL Family Reference Manual, Rev. 2.41
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Inter-Integrated Circuit (IICV3)

Table 20-4. I-Bus Tap and Prescale Values

IBC2-0 SCL Tap SDA Tap
(bin) (clocks) (clocks)
000 5 1
001 6 1
010 7 2
011 8 2
100 9 3
101 10 3
110 12 4
111 15 4

Table 20-5. Prescale Divider Encoding

IBC5-3 scl2start scl2stop scl2tap tap2tap
(bin) (clocks) (clocks) (clocks) (clocks)
000 2 7 4 1
001 2 7 4 2
010 2 9 6 4
011 6 9 6 8
100 14 17 14 16
101 30 33 30 32
110 62 65 62 64

111 126 129 126 128

Table 20-6. Multiplier Factor

IBC7-6 MUL
00 01
01 02
10 04
11 RESERVED

The number of clocks from the falling edge of SCL to the first tap (Tap[1]) is defined by the values shown
in the scl2tap column of Table 20-4, all subsequent tap points are separated by 2!BC5-3 a5 shown in the
tap2tap column in Table 20-5. The SCL Tap is used to generated the SCL period and the SDA Tap is used
to determine the delay from the falling edge of SCL to SDA changing, the SDA hold time.

IBC7-6 defines the multiplier factor MUL. The values of MUL are shown in the Table 20-6.
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Flash Module (S12ZFTMRZ)

Offset Module Base + 0x0011

7 6 5 4 ‘ 3 2 1 0

R
CCOB[7:0]
w
Reset 0 0 0 0 \ 0 0 0 0

Figure 22-23. Flash Common Command Object 2 Low Register (FCCOB2LO)

Offset Module Base + 0x0012

7 6 5 4 ‘ 3 2 1 0

R
CCOB[15:8]
w
Reset 0 0 0 0 \ 0 0 0 0

Figure 22-24. Flash Common Command Object 3 High Register (FCCOB3HI)

Offset Module Base + 0x0013

7 6 5 4 ‘ 3 2 1 0

R
CCOB[7:0]
w
Reset 0 0 0 0 \ 0 0 0 0

Figure 22-25. Flash Common Command Object 3 Low Register (FCCOB3LO)

Offset Module Base + 0x0014

7 6 5 4 ‘ 3 2 1 0

R
CCOB[15:8]
w
Reset 0 0 0 0 \ 0 0 0 0

Figure 22-26. Flash Common Command Object 4 High Register (FCCOBA4H]I)

Offset Module Base + 0x0015

7 6 5 4 ‘ 3 2 1 0

R
CCOB[7:0]
W
Reset 0 0 0 0 \ 0 0 0 0

Figure 22-27. Flash Common Command Object 4 Low Register (FCCOB4LO)
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Flash Module (S12ZFTMRZ)

Offset Module Base + 0x0016

7 6 5 4 ‘ 3 2 1 0

R
CCOB[15:8]
w
Reset 0 0 0 0 ‘ 0 0 0 0

Figure 22-28. Flash Common Command Object 5 High Register (FCCOB5HI)

Offset Module Base + 0x0017

7 6 5 4 ‘ 3 2 1 0

R
CCOBI[7:0]
w
Reset 0 0 0 0 ‘ 0 0 0 0

Figure 22-29. Flash Common Command Object 5 Low Register (FCCOB5LO)

22.3.2.13.1 FCCOB - NVM Command Mode

NVM command mode uses the FCCOB registers to provide a command code and its relevant parameters
to the Memory Controller. The user first sets up all required FCCOB fields and then initiates the
command’s execution by writing a 1 to the CCIF bit in the FSTAT register (a 1 written by the user clears
the CCIF command completion flag to 0). When the user clears the CCIF bit in the FSTAT register all
FCCOB parameter fields are locked and cannot be changed by the user until the command completes (as
evidenced by the Memory Controller returning CCIF to 1). Some commands return information to the
FCCOB register array.

The generic format for the FCCOB parameter fields in NVM command mode is shown in Table 22-26.
The return values are available for reading after the CCIF flag in the FSTAT register has been returned to
1 by the Memory Controller. The value written to the FCCOBIX field must reflect the amount of CCOB
words loaded for command execution.

Table 22-26 shows the generic Flash command format. The high byte of the first word in the CCOB array
contains the command code, followed by the parameters for this specific Flash command. For details on
the FCCOB settings required by each command, see the Flash command descriptions in Section 22.4.7.

Table 22-26. FCCOB - NVM Command Mode (Typical Usage)

CCOBIX[2:0] Register | Byte FCCOB Parameter Fields (NVM Command Mode)

HI FCMDI7:0] defining Flash command

000 FCCOBO
LO Global address [23:16]
HI Global address [15:8]

001 FCCOB1
LO Global address [7:0]
HI Data 0 [15:8]

010 FCCOB2
LO Data 0 [7:0]
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Table 22-56. Valid Set User Margin Level Settings

FCCOB2

Level Description

0x0000

Return to Normal Level

0x0001

User Margin-1 Level'

0x0002

User Margin-0 Level?

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

Table 22-57. Set User Margin Level Command Error Handling

Register Error Bit Error Condition
Set if CCOBIX[2:0] = 010 at command launch
Set if command not available in current mode (see Table 22-28)
ACCERR
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

NOTE

User margin levels can be used to check that Flash memory contents have
adequate margin for normal level read operations. If unexpected results are
encountered when checking Flash memory contents at user margin levels, a
potential loss of information has been detected.

22.4.7.13 Set Field Margin Level Command

The Set Field Margin Level command, valid in special modes only, causes the Memory Controller to set

the margin level specified for future read operations of the P-Flash or EEPROM block.

Table 22-58. Set Field Margin Level Command FCCOB Requirements

Register FCCOB Parameters

FCCOBO OXOE Global address [23:16] to identify Flash
block

FCCOB1 Global address [15:0] to identify Flash block

FCCOB2 Margin level setting.

Upon clearing CCIF to launch the Set Field Margin Level command, the Memory Controller will set the

field margin level for the targeted block and then set the CCIF flag.
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Table 22-63. Program EEPROM Command FCCOB Requirements

Register FCCOB Parameters

FCCoB oxt1 dentiy he EEPROM block
FCCOB1 Global address [15:0] of word to be programmed
FCCOB2 Word 0 program value

FCCOB3 Word 1 program value, if desired

FCCOB4 Word 2 program value, if desired

FCCOB5 Word 3 program value, if desired

Upon clearing CCIF to launch the Program EEPROM command, the user-supplied words will be
transferred to the Memory Controller and be programmed if the area is unprotected. The CCOBIX index

value at Program EEPROM command launch determines how many words will be programmed in the

EEPROM block. The CCIF flag is set when the operation has completed.
Table 22-64. Program EEPROM Command Error Handling

Register Error Bit Error Condition
Set if CCOBIX[2:0] < 010 at command launch
Set if CCOBIX[2:0] > 101 at command launch
Set if command not available in current mode (see Table 22-28)
ACCERR
Set if an invalid global address [23:0] is supplied
i isali i i 1=
FSTAT Set if a misaligned word address is supplied (global address [0] != 0)
Set if the requested group of words breaches the end of the EEPROM block
FPVIOL Set if the selected area of the EEPROM memory is protected
MGSTAT1 Set if any errors have been encountered during the verify operation
MGSTATO Set if any non-correctable errors have been encountered during the verify

operation

22.4.7.16 Erase EEPROM Sector Command
The Erase EEPROM Sector operation will erase all addresses in a sector of the EEPROM block.

Table 22-65. Erase EEPROM Sector Command FCCOB Requirements

Register FCCOB Parameters

Global address [23:16] to identify
FCCOBO 0x12 EEPROM block
FCCOB1 Global address [15:0] anywhere within the sector to be erased.

See Section 22.1.2.2 for EEPROM sector size.
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" The 8-bit and 10-bit mode operation is structurally tested in production test. Absolute values are tested in 12-bit mode.
2 These values include the quantization error which is inherently 1/2 count for any A/D converter.
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