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Device Overview MC9S12VR-Family

1.7.2.15.3 MISO Signal

This signal is associated with the MISO functionality of the serial peripheral interface SPI. This signal acts
as master input during master mode or as slave output during slave mode.

1.7.2.15.4 MOSI Signal

This signal is associated with the MOSI functionality of the serial peripheral interface SPI. This signal acts
as master output during master mode or as slave input during slave mode

1.7.2.16 LINPHY Signals

1.7.2.16.1 LPTXD Signal
This signal is the LINPHY transmit input. See Figure 2-22

1.7.2.16.2 LPRXD Signal
This signal is the LINPHY receive output. See Figure 2-22

1.7.2.17 SCI Signals

1.7.2.17.1 RXDI[1:0] Signals

Those signals are associated with the receive functionality of the serial communication interfaces SCI1-0.

1.7.2.17.2 TXD[1:0] Signals

Those signals are associated with the transmit functionality of the serial communication interfaces SCI1-0.

1.7.2.18 PWM]J7:0] Signals
The signals PWM][7:0] are associated with the PWM module outputs.

1.7.2.19 Internal Clock outputs

1.7.2.19.1 ECLK
This signal is associated with the output of the divided 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.

1.7.220 ETRIG[1:0]

These signals are inputs to the Analog-to-Digital Converter. Their purpose is to trigger ADC conversions.
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1

2.3.41

Address 0x0275

Port AD Data Direction Register (DDR1AD)

Port Integration Module (S12VRPIMV2)

Access: User read/write

1

1

0

R 0 0
DDR1AD5 DDR1AD4 DDR1AD3 DDR1AD2 DDR1AD1 DDR1ADO
w
Reset 0 0 0 0 0 0 0 0

Read: Anytime
Write: Anytime

Figure 2-40. Port AD Data Direction Register (DDR1AD)

Table 2-42. DDR1AD Register Field Descriptions

Field

Description

5-0 Data Direction Register 1 port AD —
DDR1AD | This bit determines whether the associated pin is an input or output.

1 Associated pin is configured as output
0 Associated pin is configured as input

To use the digital input function the ADC Digital Input Enable Register (ATDDIEN) has to be set to logic level “1”.

MC9S12VR Family Reference Manual, Rev. 2.8
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S$12 Clock, Reset and Power Management Unit (S12CPMU_UHV)

4.3.2.19 High Temperature Trimming Register (CPMUHTTR)
The CPMUHTTR register configures the trimming of the SI2CPMU_UHYV temperature sense.

0x02F7
7 6 5 4 3 2 1 0
0 0 0
W HTOE HTTR3 HTTR2 HTTRA1 HTTRO
Reset 0 0 0 0 F F F F
After de-assert of System Reset a trim value is automatically loaded from the Flash memory. See Device specification for
details.

|:|= Unimplemented or Reserved

Figure 4-25. High Temperature Trimming Register (CPMUHTTR)

Read: Anytime
Write: Anytime
Table 4-23. CPMUHTTR Field Descriptions

Field Description

7 High Temperature Offset Enable Bit — If set the temperature sense offset is enabled.
HTOE 0 The temperature sense offset is disabled. HTTR[3:0] bits don’t care.
1 The temperature sense offset is enabled. HTTR[3:0] select the temperature offset.

3-0 High Temperature Trimming Bits — See Table 4-24 for trimming effects.
HTTRI[3:0]

Table 4-24. Trimming Effect of HTTR

Bit Trimming Effect
HTTR[3] | Increases Vi twice of HTTR[2]
HTTR[2] | Increases Vy twice of HTTR[1]
HTTR[1] | Increases Vi twice of HTTR[O]

HTTRIO] Increases Vyt (to compensate Temperature Offset)

MC9S12VR Family Reference Manual, Rev. 2.8
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S$12 Clock, Reset and Power Management Unit (S12CPMU_UHV)

S12CPMU_UHRYV generates a Clock Monitor Reset. In Full Stop Mode the external oscillator and the clock
monitor are disabled.

4.5.2.2 Computer Operating Properly Watchdog (COP) Reset

The COP (free running watchdog timer) enables the user to check that a program is running and
sequencing properly. When the COP is being used, software is responsible for keeping the COP from
timing out. If the COP times out it is an indication that the software is no longer being executed in the
intended sequence; thus COP reset is generated.

The clock source for the COP is either ACLK, IRCCLK or OSCCLK depending on the setting of the
COPOSCSELO and COPOSCSELIL bit.

Due to clock domain crossing synchronization there is a latency time to enter and exit Stop Mode if the
COP clock source is ACLK and this clock is stopped in Stop Mode. This maximum total latency time is 4
ACLK cycles (2 ACLK cycles for Stop Mode entry and exit each) which must be added to the Stop Mode
recovery time tgp rec from exit of current Stop Mode to entry of next Stop Mode. This latency time
occurs no matter which Stop Mode (Full, Pseudo) is currently exited or entered next.

After exit from Stop Mode (Pseudo, Full) for this latency time of 2 ACLK cycles no Stop Mode request
(STOP instruction) should be generated to make sure the COP counter can increment at each Stop Mode
exit.

Table 4-31 gives an overview of the COP condition (run, static) in Stop Mode depending on legal
configuration and status bit settings:

Table 4-31. COP condition (run, static) in Stop Mode

COPOSCSEL1 CSAD | PSTP PCE COPOSCSELO OSCE UPOSC COP counter behavior in Stop Mode
(clock source)
1 0 X X X X X Run (ACLK)
1 1 X X X X X Static (ACLK)
0 X 1 1 1 1 1 Run (OSCCLK)
0 X 1 1 0 0 X Static (IRCCLK)
0 X 1 1 0 1 X Static (IRCCLK)
0 X 1 0 0 X X Static (IRCCLK)
0 X 1 0 1 1 1 Static (OSCCLK)
0 X 0 1 1 1 1 Static (OSCCLK)
0 X 0 1 0 1 X Static (IRCCLK)
0 X 0 1 0 0 0 Static (IRCCLK)
0 X 0 0 1 1 1 Satic (OSCCLK)
0 X 0 0 0 1 1 Static (IRCCLK)
0 X 0 0 0 1 0 Static (IRCCLK)
0 X 0 0 0 0 0 Static (IRCCLK)
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S$12S Debug Module (S12SDBGV2)

Table 6-30. DBGADHM Field Descriptions

Field Description

7-0 Comparator Data High Mask Bits — The Comparator data high mask bits control whether the selected
Bits[15:8] |comparator compares the data bus bits [15:8] to the corresponding comparator data compare bits. Data bus
comparisons are only performed if the TAG bit in DBGACTL is clear
0 Do not compare corresponding data bit Any value of corresponding data bit allows match.

1 Compare corresponding data bit

6.3.2.8.8 Debug Comparator Data Low Mask Register (DBGADLM)

Address: 0x002F

7 6 5 4 3 2 1 0
R
W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Reset 0 0 0 0 0 0 0 0

Figure 6-22. Debug Comparator Data Low Mask Register (DBGADLM)

Read: If COMRV[1:0] =00

Write: If COMRV[1:0] = 00 and DBG not armed.
Table 6-31. DBGADLM Field Descriptions

Field Description

7-0 Comparator Data Low Mask Bits — The Comparator data low mask bits control whether the selected
Bits[7:0] | comparator compares the data bus bits [7:0] to the corresponding comparator data compare bits. Data bus
comparisons are only performed if the TAG bit in DBGACTL is clear
0 Do not compare corresponding data bit. Any value of corresponding data bit allows match
1 Compare corresponding data bit

6.4  Functional Description

This section provides a complete functional description of the DBG module. If the part is in secure mode,
the DBG module can generate breakpoints but tracing is not possible.

6.4.1 S$12SDBG Operation

Arming the DBG module by setting ARM in DBGC1 allows triggering the state sequencer, storing of data
in the trace buffer and generation of breakpoints to the CPU. The DBG module is made up of four main
blocks, the comparators, control logic, the state sequencer, and the trace buffer.

The comparators monitor the bus activity of the CPU. All comparators can be configured to monitor
address bus activity. Comparator A can also be configured to monitor databus activity and mask out
individual data bus bits during a compare. Comparators can be configured to use R/W and word/byte
access qualification in the comparison. A match with a comparator register value can initiate a state
sequencer transition to another state (see Figure 6-24). Either forced or tagged matches are possible. Using
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Interrupt Module (S12SINTV1)

If the interrupt source is unknown (for example, in the case where an interrupt request becomes inactive
after the interrupt has been recognized, but prior to the CPU vector request), the vector address supplied
to the CPU will default to that of the spurious interrupt vector.

NOTE

Care must be taken to ensure that all interrupt requests remain active until
the system begins execution of the applicable service routine; otherwise, the
exception request may not get processed at all or the result may be a
spurious interrupt request (vector at address (vector base + 0x0080)).

7.4.3 Reset Exception Requests

The INT module supports three system reset exception request types (please refer to the Clock and Reset
generator module for details):

1. Pin reset, power-on reset or illegal address reset, low voltage reset (if applicable)

2. Clock monitor reset request

3. COP watchdog reset request

7.4.4 Exception Priority

The priority (from highest to lowest) and address of all exception vectors issued by the INT module upon
request by the CPU is shown in Table 7-4.

Table 7-4. Exception Vector Map and Priority

Vector Address’ Source
OxFFFE Pin reset, power-on reset, illegal address reset, low voltage reset (if applicable)
OxFFFC Clock monitor reset
OxFFFA COP watchdog reset

Vector base + 0x00F8) Unimplemented opcode trap

(

(Vector base + 0x00F6) Software interrupt instruction (SWI) or BDM vector request
(Vector base + 0x00F4) X bit maskable interrupt request (XIRQ or D2D error interrupt)?
(Vector base + 0x00F2) IRQ or D2D interrupt request3

(Vector base + 0x0O0F0—0x0082) | Device specific | bit maskable interrupt sources (priority determined by the low byte of the
vector address, in descending order)

(Vector base + 0x0080) Spurious interrupt

16 bits vector address based
2 D2D error interrupt on MCUs featuring a D2D initiator module, otherwise XIRQ pin interrupt
3 D2D interrupt on MCUs featuring a D2D initiator module, otherwise IRQ pin interrupt
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Serial Communication Interface (S12SCIV5)

10.4.6.6.1 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).

10.4.6.6.2 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 RDREF 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.

10.4.7 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.

Y

Transmitter XD

Receiver < RXD

Figure 10-30. Single-Wire Operation (LOOPS =1, RSRC = 1)
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Serial Peripheral Interface (S12SPIV5)

11.3.2.5 SPI Data Register (SPIDR = SPIDRH:SPIDRL)

Module Base +0x0004

7

3

R R15 R14 R13 R12 R11 R10 R9 R8

W T15 T14 T13 T12 T11 T10 T9 T8

Reset 0 0 0 0 0 0 0 0

Figure 11-7. SPI Data Register High (SPIDRH)
Module Base +0x0005

7 6 5 4 3 2 1 0

R R7 R6 R5 R4 R3 R2 R1 RO

W T7 T6 T5 T4 T3 T2 T TO

Reset 0 0 0 0 0 0 0 0

Figure 11-8. SPI Data Register Low (SPIDRL)

Read: Anytime; read data only valid when SPIF is set

Write: Anytime
The SPI data register is both the input and output register for SPI data. A write to this register
allows data to be queued and transmitted. For an SPI configured as a master, queued data is

transmitted immediately after the previous transmission has completed. The SPI transmitter empty
flag SPTEF in the SPISR register indicates when the SPI data register is ready to accept new data.
Received data in the SPIDR is valid when SPIF is set.

If SPIF is cleared and data has been received, the received data is transferred from the receive shift
register to the SPIDR and SPIF is set.

If SPIF is set and not serviced, and a second data value has been received, the second received data
is kept as valid data in the receive shift register until the start of another transmission. The data in
the SPIDR does not change.

If SPIF is set and valid data is in the receive shift register, and SPIF is serviced before the start of
a third transmission, the data in the receive shift register is transferred into the SPIDR and SPIF
remains set (see Figure 11-9).

If SPIF is set and valid data is in the receive shift register, and SPIF is serviced after the start of a
third transmission, the data in the receive shift register has become invalid and is not transferred
into the SPIDR (see Figure 11-10).
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Serial Peripheral Interface (S12SPIV5)

Data A Received Data B Received Data C Received
| | |

| I I/SPIF Serviced N |
| | |

Receive Shift Register Data C

SPIF !
— I
SPI Data Register Data A Data B Data C
I I o
= Unspecified . = Reception in progress
Figure 11-9. Reception with SPIF serviced in Time

Data A Received Data B Received Data C Received
I I Data B Lost !
I |

I
| | | SPIF Serviced
|

Receive Shift Register Data C

SPIF

SPI Data Register Data A Data C

= Unspecified . = Reception in progress

Figure 11-10. Reception with SPIF serviced too late

11.4 Functional Description

The SPI module allows a duplex, synchronous, serial communication between the MCU and peripheral
devices. Software can poll the SPI status flags or SPI operation can be interrupt driven.

The SPI system is enabled by setting the SPI enable (SPE) bit in SPI control register 1. While SPE is set,
the four associated SPI port pins are dedicated to the SPI function as:

+ Slave select (SS)

e Serial clock (SCK)

e Master out/slave in (MOSI)

e Master in/slave out (MISO)

MC9S12VR Family Reference Manual, Rev. 2.8
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Serial Peripheral Interface (S12SPIV5)

NOTE

When peripherals with duplex capability are used, take care not to
simultaneously enable two receivers whose serial outputs drive the same
system slave’s serial data output line.

As long as no more than one slave device drives the system slave’s serial data output line, it is possible for
several slaves to receive the same transmission from a master, although the master would not receive return
information from all of the receiving slaves.

If the CPHA bit in SPI control register 1 is clear, odd numbered edges on the SCK input cause the data at
the serial data input pin to be latched. Even numbered edges cause the value previously latched from the
serial data input pin to shift into the LSB or MSB of the SPI shift register, depending on the LSBFE bit.

If the CPHA bit is set, even numbered edges on the SCK input cause the data at the serial data input pin to
be latched. Odd numbered edges cause the value previously latched from the serial data input pin to shift
into the LSB or MSB of the SPI shift register, depending on the LSBFE bit.

When CPHA is set, the first edge is used to get the first data bit onto the serial data output pin. When CPHA
is clear and the SS input is low (slave selected), the first bit of the SPI data is driven out of the serial data
output pin. After the nth! shift, the transfer is considered complete and the received data is transferred into
the SPI data register. To indicate transfer is complete, the SPIF flag in the SPI status register is set.

NOTE

A change of the bits CPOL, CPHA, SSOE, LSBFE, MODFEN, SPCO, or
BIDIROE with SPCO set in slave mode will corrupt a transmission in
progress and must be avoided.

11.4.3 Transmission Formats

During an SPI transmission, data is transmitted (shifted out serially) and received (shifted in serially)
simultaneously. The serial clock (SCK) synchronizes shifting and sampling of the information on the two
serial data lines. A slave select line allows selection of an individual slave SPI device; slave devices that
are not selected do not interfere with SPI bus activities. Optionally, on a master SPI device, the slave select
line can be used to indicate multiple-master bus contention.

MASTER SPI SLAVE SPI

1| miso MISO
’—i SHIFT REGISTER |
A
MOSI MOSI > SHIFTREGISTER }J
'y

SCK SCK
BAUD RATE _ _
GENERATOR S5 AAA—o Vg S5

Figure 11-11. Master/Slave Transfer Block Diagram

1. n depends on the selected transfer width, please refer to Section 11.3.2.2, “SPI Control Register 2 (SPICR2)
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Serial Peripheral Interface (S12SPIV5)

SCK Edge Number 1 2 383 4 5 6 7

e AUAVAVAVAVAWAWAW

SAMPLE | I I I

Endofldle State — plg Begin Transfer

8 9

10 11

End ——» _Begin of Idle State

12 13 14

15

16

MOSI/MISO ]
2
2
CHANGE O S
MOSI pin (-
(0]
CHANGEO — @
MISO pin £
%
— [}
R c
SEL SS (0) =
Master only -
SEL SS (1) \
t tro4ot
MSB first (LSBFE = 0): MSB Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 LSB Minimum 1/2 SCK
LSB first (LSBFE = 1): LSB Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 MSB fortr, t, 1

t_ = Minimum leading time before the first SCK edge
tr = Minimum trailing time after the last SCK edge

t; = Minimum idling time between transfers (minimum SS high time)
t., t, and t; are guaranteed for the master mode and required for the slave mode.

Figure 11-12. SPI Clock Format 0 (CPHA = 0), with 8-bit Transfer Width selected (XFRW = 0)
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Timer Module (TIM16B8CV3)

* Clock prescaling.
* 16-bit counter.
e 16-bit pulse accumulator on channel 7 if channel 7 exists.

12.1.2 Modes of Operation

Stop: Timer is off because clocks are stopped.

Freeze: Timer counter keeps on running, unless TSFRZ in TSCR1 is set to 1.
Wait: Counters keeps on running, unless TSWAI in TSCRI is set to 1.
Normal: Timer counter keep on running, unless TEN in TSCR1 is cleared to 0.

MC9S12VR Family Reference Manual, Rev. 2.8
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Chapter 13
High-Side Drivers - HSDRV (S12HSDRV1)

Table 13-1. Revision History Table

Rev. No. Date Sections

(Item No.) | (Submitted By) Affected Substantial Change(s)

10 December
V1.00 2010 All - Initial Version

22 February

V1.01 2011 All - Added clarification to open-load mechanism in over-current conditions
04 May - Improved clarification to open-load mechanism in over-current conditions
V1.02 2011 All - added Note on considering settling time tyg_settiing to HSDR and HSCR

register description

NOTE

The information given in this section are preliminary and should be used as
a guide only. Values in this section cannot be guaranteed by Freescale and
are subject to change without notice.

13.1 Introduction

The HSDRV module provides two high-side drivers typically used to drive LED or resistive loads (typical
240 Ohm). The incandescent or halogen lamp is not considered here as a possible load.

13.1.1 Features

The HSDRV module includes two independent high-side drivers with common high power supply. Each
driver has the following features:

» Selectable gate control of high-side switches: HSDR[1:0] register bits or PWM or timer channels.
* High-load resistance open-load detection when driver enabled and turned off.
* Over-current protection for the drivers, while they are enabled, including:

— Interrupt flag generation.

— Driver shutdown.
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Low-Side Drivers - LSDRV (S12LSDRV1)

14.2 External Signal Description

Table 14-2 shows the external pins of associated with the LSDRV module.

Table 14-2. LSDRYV Signal Properties

Name Function Reset State
LSO Low-side driver output 0 disabled (off)
LS Low-side driver output 1 disabled (off)

LSGND Low-side driver ground pin —

14.2.1 LSO, LS1— Low Side Driver Pins

Outputs of the two low-side drivers intended to drive inductive loads (relays).

14.2.2 LSGND — Low Side Driver Ground Pin

Common current sink for both low-side driver pins. This pin should be connected on-board to the common
ground.

14.3 Memory Map and Register Definition

This section provides a detailed description of all registers accessible in the LSDRV module.

14.3.1 Module Memory Map

A summary of registers associated with the LSDRV module is shown in Table 14-3. Detailed descriptions
of the registers and bits are given in the following sections.

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.

Table 14-3. Register Summary

Address Offset

Register Name Bit 7 6 5 4 3 2 1 Bit 0
0x0000 R 0 0 0 0 0 0
LSDR W LSDR1 LSDRO
0x0001 R 0 0 0 0
LSCR W LSOLE1 LSOLEO LSE1 LSEO
0x0002 R

Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
Reserved w
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LIN Physical Layer (S12LINPHYV1)

15.2 External Signal Description

Table 15-2 shows all signals of LIN Physical Layer associated with pins.

15.2.1

Table 15-2. Signal Properties

Name Function Reset State Pull Up

LIN LIN Bus pin — pull up
(LPPUE=1)

LGND LIN Ground (Supply) (Supply)

VSUP Positive power supply (Supply) (Supply)

Check device level specification for connectivity of the signals.

NOTE

LIN — LIN Bus Pin

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

15.2.2 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 chip (typically 220 pF, X7R ceramic) between LIN and LGND can
further improve the quality of this ground and filter noise.

15.2.3 VSUP — Positive Power Supply

External power supply to the chip.See device specification.

MC9S12VR Family Reference Manual,
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64 KByte Flash Module (S12FTMRG64K512V1)

Table 17-14. FSTAT Field Descriptions

Field Description
7 Command Complete Interrupt Flag — The CCIF flag indicates that a Flash command has completed. The
CCIF CCIF flag is cleared by writing a 1 to CCIF to launch a command and CCIF will stay low until command

completion or command violation.
0 Flash command in progress
1 Flash command has completed

5 Flash Access Error Flag — The ACCERR bit indicates an illegal access has occurred to the Flash memory
ACCERR |caused by either a violation of the command write sequence (see Section 17.4.4.2) or issuing an illegal Flash
command. While ACCERR is set, the CCIF flag cannot be cleared to launch a command. The ACCERR bit is
cleared by writing a 1 to ACCERR. Writing a 0 to the ACCERR bit has no effect on ACCERR.

0 No access error detected
1 Access error detected

4 Flash Protection Violation Flag —The FPVIOL bit indicates an attempt was made to program or erase an
FPVIOL address in a protected area of P-Flash or EEPROM memory during a command write sequence. The FPVIOL
bit is cleared by writing a 1 to FPVIOL. Writing a 0 to the FPVIOL bit has no effect on FPVIOL. While FPVIOL
is set, it is not possible to launch a command or start a command write sequence.

0 No protection violation detected
1 Protection violation detected

3 Memory Controller Busy Flag — The MGBUSY flag reflects the active state of the Memory Controller.
MGBUSY |0 Memory Controller is idle
1 Memory Controller is busy executing a Flash command (CCIF = 0)

2 Reserved Bit — This bit is reserved and always reads 0.
RSVD

1-0 Memory Controller Command Completion Status Flag — One or more MGSTAT flag bits are set if an error
MGSTAT[1:0] |is detected during execution of a Flash command or during the Flash reset sequence. See Section 17.4.6,
“Flash Command Description,” and Section 17.6, “Initialization” for details.

17.3.2.8 Flash Error Status Register (FERSTAT)

The FERSTAT register reflects the error status of internal Flash operations.

Offset Module Base + 0x0007

1 0
R 0 0 0 0 0 0
DFDIF SFDIF
W
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 17-11. Flash Error Status Register (FERSTAT)

All flags in the FERSTAT register are readable and only writable to clear the flag.
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64 KByte Flash Module (S12FTMRG64K512V1)

; set*Module Base + 0x001 <

7 6 5 4 3 2 1 0
R 0 0 0 0 0 0 0 0

w
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 17-23. Flash Reserved7 Register (FRSV7)

All bits in the FRSV7 register read 0 and are not writable.

XX XXX 0 9.9.9.9.90.9.9.9.90.9.9.9.9.9.9.90.9.9.9.0.9.9.9.9.9.9.0.9.9.9.90.9.0.9.9.9.90.0.9.9.9.0.0.0.0.00.0.90.0.0.90.0.01
POCOCONTEATE Ox0- 0008 <

15 14 13 12 11 10 9 8
7 6 5 4 3 2 1 0
FPOPEN RNV14 FPHDIS FPHS[1:0] RNV[10:8]
w
Reset 1 0 1 1 1 1 1 1
0 0 0
DPOPEN DPS[5:0]
w
Reset 1 0 0 0 1 1 1 1

17.4 Functional Description

17.4.1

Figure 17-24. MGATE Flag Register (MPROT)

Modes of Operation

The FTMRG64K512 module provides the modes of operation normal and special . The operating mode
is determined by module-level inputs and affects the FCLKDIV, FCNFG, and EEPROT registers (see
Table 17-26).

17.4.2

IFR Version ID Word

The version ID word is stored in the IFR at address 0x0_40B6. The contents of the word are defined in
Table 17-25.
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Table 17-37. Read Once Command Error Handling

Register Error Bit Error Condition

Set if CCOBIX[2:0] != 001 at command launch

ACCERR Set if command not available in current mode (see Table 17-26)

Set if an invalid phrase index is supplied
FPVIOL None

MGSTAT1 Set if any errors have been encountered during the read

FSTAT

MGSTATO Set if any non-correctable errors have been encountered during the read

17.4.6.5 Program P-Flash Command

The Program P-Flash operation will program a previously erased phrase in the P-Flash memory using an
embedded algorithm.

CAUTION

A P-Flash phrase must be in the erased state before being programmed.
Cumulative programming of bits within a Flash phrase is not allowed.

Table 17-38. Program P-Flash Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters
e e
001 Global address [15:0] of phrase location to be programmed’
010 Word 0 program value
011 Word 1 program value
100 Word 2 program value
101 Word 3 program value

' Global address [2:0] must be 000

Upon clearing CCIF to launch the Program P-Flash command, the Memory Controller will program the
data words to the supplied global address and will then proceed to verify the data words read back as
expected. The CCIF flag will set after the Program P-Flash operation has completed.
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Detailed Register Address Map

0x000C-0x000D Port Integration Module (PIM) Map 2 of 4

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R 0 0 0 0 0 0
0x000C PUCR W BKPUE PDPEE
R
0x000D Reserved 0 0 0 0 0
w
0x000E-0x000F Reserved
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x000E Reserved Wi 0 0 0 0 0 0 0 0
R
0x000F Reserved 0 0 0 0 0 0 0 0
W
0x0010-0x0017 Module Mapping Control (MMC) Map 2 of 2
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R 0 0 0 0 0 0 0 0
0x0010 Reserved
W
R
0x0011 DIRECT Wi DP15 DP14 DP13 DP12 DP11 DP10 DP9 DP8
R
0x0012 Reserved 0 0 0 0 0 0 0 0
W
R 0 0 0 0 0 0 0
0x0013 Reserved Wi NVMRES
R
0x0014 Reserved 0 0 0 0 0 0 0 0
W
R 0 0 0 0
0x0015 PPAGE Wi PIX3 PIX2 PIX1 PIX0
R 0 0 0 0 0 0 0 0
0x0016 Reserved
W
R 0 0 0 0 0 0 0 0
0x0017 Reserved
W
0x0018-0x0019 Reserved
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x0018 Reserved 0 0 0 0 0 0 0 0
W
0x0019 Reserved R 0 0 0 0 0 0 0 0
W
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0x0070-0x009F Analog to Digital Converter 10-Bit 6-Channel (ATD) Map

Detailed Register Address Map

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0x0074 ATDCTL4 \TV SMP2 SMP1 SMPO PRS4 PRS3 PRS2 PRSH1 PRS0
R 0

0x0075 ATDCTL5 Wi SC SCAN MULT CD CC CB CA

0x0076 ATDSTATO \'7\/ SCF 0 ETORF FIFOR cCs3 cc2 cci cCo
R

0x0077 Reserved Wi 0 0 0 0 0 0 0 0
R

0x0078 ATDCMPEH Wi 0 0 0 0 0 0 0 0
R 0] 0

0x0079 ATDCMPEL Wi CMPE[5:0]
R

0x007A  ATDSTAT2H Wi

0x007B  ATDSTAT2L \?v 0 0 CCF(5:0]

0x007C  ATDDIENH \?V 0 0 0 0 0 0 0 0
R 0 0

0x007D  ATDDIENL Wi IEN[5:0]

0x007E ATDCMPHTH \'7\/ 0 0 0 0 0 0 0 0
R 0 0

0x007F ATDCMPHTL Wi CMPHT[5:0]

0x0080 ATDDROH \I/RV Bit15 14 13 12 11 10 9 Bit8

0x0081 ATDDROL \I;{v Bit7 Bit6 0 0 0 0 0 0

0x0082 ATDDR1H \I/RV Bit15 14 13 12 11 10 9 Bit8

0x0083 ATDDRAL \I/RV Bit7 Bit6 0 0 0 0 0 0

0x0084 ATDDR2H \?v Bit15 14 13 12 11 10 9 Bit8

0X0085 ATDDRAL \I/Rv Bit7 Bit6 0 0 0 0 0 0

0x0086 ATDDR3H \I/RV Bit15 14 13 12 11 10 9 Bit8

0x0087 ATDDR3L \I;{v Bit7 Bit6 0 0 0 0 0 0

0x0088 ATDDRAH \I/RV Bit15 14 13 12 11 10 9 Bit8

0x0089 ATDDRAL R Bit7 Bit6 0 0 0 0 0 0
W
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