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Jverview MC9S12P-Family

Programmable character length

Programmable polarity for transmitter and receiver
Active edge receive wakeup

Break detect and transmit collision detect supporting LIN

1.3.12 Serial Peripheral Interface Module (SPI)

Configurable 8- or 16-bit data size
Full-duplex or single-wire bidirectional
Double-buffered transmit and receive
Master or slave mode

MSB-first or LSB-first shifting

Serial clock phase and polarity options

1.3.13 Analog-to-Digital Converter Module (ATD)

10-channel, 12-bit analog-to-digital converter

— 3 us single conversion time

— 8-/10-/12-bit resolution

— Left or right justified result data

— Internal oscillator for conversion in stop modes

— Wakeup from low power modes on analog comparison > or <= match
— Continuous conversion mode

— Multiple channel scans

Pins can also be used as digital I/O

1.3.14 On-Chip Voltage Regulator (VREG)

Linear voltage regulator with bandgap reference
Low-voltage detect (LVD) with low-voltage interrupt (LVI)
Power-on reset (POR) circuit

Low-voltage reset (LVR)

High temperature sensor

1.3.15 Background Debug (BDM)

Non-intrusive memory access commands
Supports in-circuit programming of on-chip nonvolatile memory

S12P-Family Reference Manual, Rev. 1.13
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Table 1-8. Pin-Out Summary®

Package Pin Function Intern_al Pull
Resistor
Power inti
Supply Description
QFP LQFP QFN Pin 2nd 3rd CTRL Reset
80 64 48 Func. Func. State
71 56 42 PM4 MOSI — VDDX | PERM/PPSM | Disabled | Port M I/O, MOSI of SPI
72 57 43 PM3 Ss — VDDX | PERM/PPSM | Disabled | Port M I/O, SCK of SPI
73 58 44 PM2 MISO — VDDX | PERM/PPSM | Disabled | Port M I/O, SS of SPIO
74 59 45 PM1 TXCAN VDDX | PERM/PPSM | Disabled | Port M I/O, TX of CAN
75 60 46 PMO RXCAN VDDX | PERM/PPSM | Disabled | Port M I/O, RX of CAN
76 61 47 VSSX1 — — — — — —
77 62 48 VDDX1 — — — — — —
78 63 - PP7 KWP7 VDDX | PERP/PPSP | Disabled | Port P I/O, interrupt
79 64 - PP5 KWP5 PWM5 VDDX | PERP/PPSP | Disabled | Port P I/O, interrupt,
PWM channel
80 - - PP4 KWP4 PWM4 VDDX | PERP/PPSP | Disabled | Port P I/O, interrupt,
PWM channel
T. Table shows a superset of pin functions. Not all functions are available on all derivatives

2. VRH and VDDA share single pin on 48 pin package option
3. VRL and VSSA share single pin on 64 and 48 pin package option

NOTE

For devices assembled in 48-pin and 64-pin packages all non-bonded out pins should be configured as
outputs after reset in order to avoid current drawn from floating inputs. Refer to Table 1-8 for affected
pins.

Allwed-dZTSEOW MBIAIBAQ 891480
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\ Port Integration Module (S12PPIMV1)
Rﬁg';fr Bit 7 6 5 4 3 2 1 Bit 0
0x025E R 0
“PIEP W PIEP7 PIEP5 PIEP4 PIEP3 PIEP2 PIEP1 PIEPO
0x025F R 0
“PIFP W PIFP7 PIFP5 PIFP4 PIFP3 PIFP2 PIFP1 PIFPO
0x0260 R 0 0 0 0 0 0 0 0
Reserved W
0x0261 R 0 0 0 0 0 0 0 0
Reserved W
0x0262 R 0 0 0 0 0 0 0 0
Reserved W
0x0263 R 0 0 0 0 0 0 0 0
Reserved W
0x0264 R 0 0 0 0 0 0 0 0
Reserved W
0x0265 R 0 0 0 0 0 0 0 0
Reserved W
0x0266 R 0 0 0 0 0 0 0 0
Reserved W
0x0267 R 0 0 0 0 0 0 0 0
Reserved W
0x0268 R 0 0 0

PTJ W PTJ7 PTJ6 PTJ2 PTJ1 PTJO
0x0269 R PTIJ7 PTIJ6 0 0 0 PTIJ2 PTIJ1 PTIJO
PTIJ W

0x026A R 0 0 0

DDRI DDRJ7 DDRJ6 DDRJ2 DDRJ1 DDRJO
0x026B R 0 0 0

RDRJ RDRJ7 RDRJ6 RDRJ2 RDRJ1 RDRJO
0x026C R 0 0 0

PERD PERJ7 PERJ6 PERJ2 PERJ1 PERJO

I:I = Unimplemented or Reserved
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k agration Module (S12PPIMV1)
Table 2-8. PORTE Register Field Descriptions (continued)
Field Description

4 Port E general purpose input/output data—Data Register, ECLK output

PE When not used with the alternative function, the associated pin can be used as general purpose I/O. In general
purpose output mode the register bit value is driven to the pin.
If the associated data direction bit is set to 1, a read returns the value of the port register bit, otherwise the buffered
pin input state is read.
» The ECLK output function takes precedence over the general purpose 1/O function if enabled.

1 Port E general purpose input data and interrupt—Data Register, IRQ input.

PE This pin can be used as general purpose and IRQ input.

0 Port E general purpose input data and interrupt—Data Register, XIRQ input.

PE This pin can be used as general purpose and XIRQ input.

2.3.9 Port E Data Direction Register (DDRE)
Address 0x0009 Access: User read/write(®)
7 6 5 4 3 2 1
R 0 0
DDRE7Y DDRE6 DDRES5 DDRE4 DDRE3 DDRE?2
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 2-7. Port E Data Direction Register (DDRE)

1. Read: Anytime
Write: Anytime

Table 2-9. DDRE Register Field Descriptions

Field Description
7-2 Port E Data Direction—
DDRE | 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

S12P-Family Reference Manual, Rev. 1.13
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Port Integration Module (S12PPIMV1)

A
Table 2-15. PTIT Register Field Descriptions
Field Description
7-0 Port T input data—
PTIT A read always returns the buffered input state of the associated pin. It can be used to detect overload or short circuit
conditions on output pins.
2.3.18 Port T Data Direction Register (DDRT)
Address 0x0242 Access: User read/write()
7 6 5 4 3 2 1 0
R
DDRT7 DDRT6 DDRT5 DDRT4 DDRT3 DDRT2 DDRT1 DDRTO
w
Reset 0 0 0 0 0 0 0 0

Figure 2-16. Port T Data Direction Register (DDRT)

1. Read: Anytime
Write: Anytime

Table 2-16. DDRT Register Field Descriptions

Field

Description

7-6, 3-1
DDRT

Port T data direction—

This bit determines whether the pin is an input or output.

The TIM forces the 1/O state to be an output for a timer port associated with an enabled output compare. In this case
the data direction bit will not change.

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

DDRT

Port T data direction—

This bit determines whether the pin is an input or output.

The TIM forces the 1/O state to be an output for a timer port associated with an enabled output compare. Else the
routed PWM forces the I/O state to be an output for an enabled channel. Else the API_EXTCLK forces the 1/O state
to be an output if enabled. In these cases the data direction bit will not change.

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

4,0
DDRT

Port T data direction—

This bit determines whether the pin is an input or output.

The TIM forces the /O state to be an output for a timer port associated with an enabled output compare. Else the
routed PWM forces the 1/O state to be an output for an enabled channel. In these cases the data direction bit will not
change.

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

S12P-Family Reference Manual, Rev. 1.13
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' Port Integration Module (S12PPIMV1)

A

2.3.46 Port P Interrupt Enable Register (PIEP)
Address OX025E Access: User read/write(®)
7 6 5 4 3 2 1 0
R 0
PIEP7 PIEP5 PIEP4 PIEP3 PIEP2 PIEP1 PIEPO
w
Reset 0 0 0 0 0 0 0 0

Figure 2-44. Port P Interrupt Enable Register (PIEP)
1. Read: Anytime
Write: Anytime

Table 2-41. PIEP Register Field Descriptions

Field Description

7,5-0 Port P interrupt enable—
PIEP This bit enables or disables on the edge sensitive pin interrupt on the associated pin.

1 Interrupt is enabled
0 Interrupt is disabled (interrupt flag masked)

2.3.47 Port P Interrupt Flag Register (PIFP)

Address 0x025F Access: User read/write(?)

7 5 4 3 2 1 0
R
PIFP7 PIFP5 PIFP4 PIFP3 PIFP2 PIFP1 PIFPO
W
Reset 0 0 0 0 0 0 0

Figure 2-45. Port P Interrupt Flag Register (PIFP)
1. Read: Anytime
Write: Anytime

Table 2-42. PIFP Register Field Descriptions

Field Description

7,5-0 Port P interrupt flag—
PIFP The flag bit is set after an active edge was applied to the associated input pin. This can be a rising or a falling edge

based on the state of the polarity select register.
Writing a logic “1” to the corresponding bit field clears the flag.

1 Active edge on the associated bit has occurred (an interrupt will occur if the associated enable bit is set)
0 No active edge occurred

S12P-Family Reference Manual, Rev. 1.13
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k " Map Control (S12PMMCV1)
Address ~ Register Bit 7 6 5 4 3 2 1 Bit 0
Name
0x000A Reserved R 0 0 0 0 0 0 0 0
w
0x000B MODE R 0 0 0 0 0 0 0
MODC
w
0x0010 Reserved R 0 0 0 0 0 0 0 0
w
0x0011 DIRECT R
W DP15 DP14 DP13 DP12 DP11 DP10 DP9 DP8
0x0012 Reserved R 0 0 0 0 0 0 0 0
w
0x0013 Reserved R 0 0 0 0 0 0 0 0
w
0x0014 Reserved R 0 0 0 0 0 0 0 0
w
0x0015 PPAGE R 0 0 0 0
PIX3 PIX2 PIX1 PIX0
w
I:I = Unimplemented or Reserved
Figure 3-2. MMC Register Summary
3.3.2 Register Descriptions
This section consists of the SI2PMMC control register descriptions in address order.
3.3.2.1 Mode Register (MODE)
Address: 0x000B
7 6 5 4 3 2
R 0 0 0 0 0 0 0
MODC
W
Reset MODC! 0 0 0 0 0 0 0

1. External signal (see Table 3-4).

= Unimplemented or Reserved

Figure 3-3. Mode Register (MODE)

S12P-Family Reference Manual, Rev. 1.13
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{ »und Debug Module (S12SBDMV1)

enabled just for the READ_BD and WRITE_BD access cycle. This allows the BDM to access BDM
locations unobtrusively, even if the addresses conflict with the application memory map.
Table 5-4. Hardware Commands

Command Opcode Data Description
(hex)
BACKGROUND 90 None Enter background mode if BDM is enabled. If enabled, an ACK will be issued
when the part enters active background mode.
ACK_ENABLE D5 None Enable Handshake. Issues an ACK pulse after the command is executed.
ACK_DISABLE D6 None Disable Handshake. This command does not issue an ACK pulse.
READ_BD_BYTE E4 16-bit address | Read from memory with standard BDM firmware lookup table in map.

16-bit data out | Odd address data on low byte; even address data on high byte.

READ_BD_WORD EC 16-bit address | Read from memory with standard BDM firmware lookup table in map.
16-hit data out | Must be aligned access.

READ_BYTE EO 16-bit address | Read from memory with standard BDM firmware lookup table out of map.
16-bit data out | Odd address data on low byte; even address data on high byte.

READ_WORD ES8 16-bit address | Read from memory with standard BDM firmware lookup table out of map.
16-bit data out | Must be aligned access.

WRITE_BD_BYTE C4 16-hit address | Write to memory with standard BDM firmware lookup table in map.
16-bit data in | Odd address data on low byte; even address data on high byte.

WRITE_BD_WORD CcC 16-bit address | Write to memory with standard BDM firmware lookup table in map.
16-bit data in | Must be aligned access.

WRITE_BYTE Co 16-bit address | Write to memory with standard BDM firmware lookup table out of map.
16-bit data in | Odd address data on low byte; even address data on high byte.

WRITE_WORD C8 16-hit address | Write to memory with standard BDM firmware lookup table out of map.
16-bit data in | Must be aligned access.

NOTE:
If enabled, ACK will occur when data is ready for transmission for all BDM READ commands and will occur after the write is
complete for all BDM WRITE commands.

5.4.4 Standard BDM Firmware Commands

BDM firmware commands are used to access and manipulate CPU resources. The system must be in active
BDM to execute standard BDM firmware commands, see Section 5.4.2, “Enabling and Activating BDM”.
Normal instruction execution is suspended while the CPU executes the firmware located in the standard

BDM firmware lookup table. The hardware command BACKGROUND is the usual way to activate BDM.

As the system enters active BDM, the standard BDM firmware lookup table and BDM registers become
visible in the on-chip memory map at 0x3_FF00-0x3_FFFF, and the CPU begins executing the standard
BDM firmware. The standard BDM firmware watches for serial commands and executes them as they are
received.

The firmware commands are shown in Table 5-5.

S12P-Family Reference Manual, Rev. 1.13
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k Background Debug Module (S12SBDMV1)

Since the host knows the target serial clock frequency, the SYNC command (used to abort a command)
does not need to consider the lower possible target frequency. In this case, the host could issue a SYNC
very close to the 128 serial clock cycles length. Providing a small overhead on the pulse length in order to
assure the SYNC pulse will not be misinterpreted by the target. See Section 5.4.9, “SYNC — Request
Timed Reference Pulse”.

Figure 5-12 shows a SYNC command being issued after a READ_BYTE, which aborts the READ_BYTE
command. Note that, after the command is aborted a new command could be issued by the host computer.

READ_BYTE CMD is Aborted SYNC Response
by the SYNC Request From the Target

(Out of Scale) \ / (Out of Scale)

BKGD Pin| READ_BYTE Memory Address READ_STATUS New BDM Command

Host—» Target P _l Host—= Target Host - Target

BDM Decode / New BDM Command
and Starts to Execute
the READ_BYTE Command

Figure 5-12. ACK Abort Procedure at the Command Level

A

NOTE
Figure 5-12 does not represent the signals in a true timing scale

Figure 5-13 shows a conflict between the ACK pulse and the SYNC request pulse. This conflict could
occur if a POD device is connected to the target BKGD pin and the target is already in debug active mode.
Consider that the target CPU is executing a pending BDM command at the exact moment the POD is being
connected to the BKGD pin. In this case, an ACK pulse is issued along with the SYNC command. In this
case, there is an electrical conflict between the ACK speedup pulse and the SYNC pulse. Since this is not
a probable situation, the protocol does not prevent this conflict from happening.

- At Least 128 Cycles | >
BDM Clock
agetvic) [T LU, < JUuiitn.
B ACK Pulse
T M
o ?itvesctlé / /_\ High-Impedance - - - - = -4 - s e e ceeeaaaa e
BKGD Pin - \
Electrical Conflict
_ Host and / Speedup Pulse
Bri Svlt\)lsct Target Drive /_‘
rives i ettt
To BKGD Pin — .. L.\ to BKGD Pin

Host SYNC Request Pulse //
BKGD Pin \ J B B

‘4— 16 Cycles ———

Figure 5-13. ACK Pulse and SYNC Request Conflict
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k S12 Clock, Reset and Power Management Unit (S12CPMU)

7.4  Functional Description

7.4.1 Phase Locked Loop with Internal Filter (PLL)
The PLL is used to generate a high speed PLLCLK based on a low frequency REFCLK.
The REFCLK is by default the IRCCLK which is trimmed to fijgcim trRiv=1MHz.

If using the oscillator (OSCE=1) REFCLK will be based on OSCCLK. For increased flexibility, OSCCLK
can be divided in a range of 1 to 16 to generate the reference frequency REFCLK using the REFDIV[3:0]
bits. Based on the SYNDIV[5:0] bits the PLL generates the VCOCLK by multiplying the reference clock
bya2,4,6,..126, 128. Based on the POSTDIV[4:0] bits the VCOCLK can be divided in a range of 1,2,
3,4,5,6,... to 32 to generate the PLLCLK.

f

0SC
If oscillator is enabled (OSCE=1) fREF = (REEDIV + 1)
If oscillator is disabled (OSCE=0) fREF = fIRClM

fVCO =2x fREF X (SYNDIV +1)

f

IfPLLis locked (LOCK=1)  fp, = %
. fvco
If PLL is not locked (LOCK=0) fp;; = -
PLL

f
If PLL is selected (PLLSEL=1) f, = —=

NOTE

Although it is possible to set the dividers to command a very high clock
frequency, do not exceed the specified bus frequency limit for the MCU.

S12P-Family Reference Manual, Rev. 1.13
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k Freescale’s Scalable Controller Area Network (S12MSCANV3)

Table 8-36. Time Segment Syntax

Syntax Description

System expects transitions to occur on the CAN bus during this

SYNC_SEG .
period.

A node in transmit mode transfers a new value to the CAN bus at

Transmit Point this point.

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

The synchronization jump width (see the Bosch CAN specification for details) can be programmed in a
range of 1 to 4 time quanta by setting the SIW parameter.

The SYNC_SEG, TSEG1, TSEG2, and SIW parameters are set by programming the MSCAN bustiming
registers (CANBTRO, CANBTR1) (see Section 8.3.2.3, “MSCAN Bus Timing Register 0 (CANBTRO0)”
and Section 8.3.2.4, “MSCAN Bus Timing Register 1 (CANBTR1)").

Table 8-37 gives an overview of the CAN compliant segment settings and the related parameter values.

NOTE

Itistheuser’sresponsibility to ensurethe bit time settings arein compliance
with the CAN standard.

Table 8-37. CAN Standard Compliant Bit Time Segment Settings

Time Segment 1 TSEG1 Time Segment 2 TSEG2 iinnigr\c/)v?(ijztation SIW
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

8.4.4 Modes of Operation

8.4.4.1 Normal System Operating Modes

The MSCAN modul e behaves as described within this specification in all normal system operating modes.
Write restrictions exist for some registers.
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k Serial Communication Interface (S12SCIV5)
Register Bit 7 6 5 4 3 2 1 Bit 0
Name
0x0006 R| RS o 0 0 0 0 0 0
SCIDRH W
0x0007 R| R7 R6 R5 R4 R3 R2 R1 RO
SCIPRL [ 77 T6 T5 Ta T3 T2 T1 To

1.These registers are accessible if the AMAP bit in the SCISR2 register is set to zero.
2,These registers are accessible if the AMAP bit in the SCISR2 register is set to one.

|:| = Unimplemented or Reserved

Figure 11-2. SCI Register Summary (Sheet 2 of 2)

11.3.2.1 SCI Baud Rate Registers (SCIBDH, SCIBDL)

*Module Base + Ox ¢
AMAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAARAAAAAAARAAAARAAAARAAAAAAAAAARAAAAAAAAAAAAAAARARARAR.

7 6 5 4 3 2 1 0
" IREN TNP1 TNPO SBR12 SBR11 SBR10 SBR9 SBR8
Reset 0 0 0 0 0 0 0 0

Figure 11-3. SCI Baud Rate Register (SCIBDH)

’mxdur)Bxxxxd(x XXX XXX A XX AXAX XX XA XA XX AKX XXX A XXX XA XXX XXX A XX AKX A XX XAXXAXXXXXXXXXX
., odule Base + xO(Si)l

INININININININININININININININTNININININININININININININININININININININT\N N INININININININININININININININININININININININ I\ I\ I\ I\ I\ I\ I\ I\

7 6 5 4 3 2 1 0
W SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
Reset 0 0 0 0 0 1 0 0

Figure 11-4. SCI Baud Rate Register (SCIBDL)

Read: Anytime, if AMAP = 0. If only SCIBDH is written to, a read will not return the correct data until
SCIBDL is written to as well, following a write to SCIBDH.

Write: Anytime, if AMAP = 0.

NOTE

Those two registers are only visible in the memory map if AMAP =0 (reset
condition).

The SCI baud rate register is used by to determine the baud rate of the SCI, and to control the infrared
modulation/demodulation submodule.
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k Serial Communication Interface (S12SCIV5)

new byte can be written to the SCIDRH/L for transmission.Clear TDRE by reading SCI status register 1
with TDRE set and then writing to SCI data register low (SCIDRL).

11.5.3.1.2 TC Description

The TC interrupt is set by the SCI when a transmission has been completed. Transmission is completed
when all bits including the stop bit (if transmitted) have been shifted out and no data is queued to be
transmitted. No stop bit is transmitted when sending a break character and the TC flag is set (providing
there is no more data queued for transmission) when the break character has been shifted out. A TC
interrupt indicates that there is no transmission in progress. TC is set high when the TDRE flag is set and
no data, preamble, or break character is being transmitted. When TC is set, the TXD pin becomes idle
(logic 1). Clear TC by reading SCI status register 1 (SCISR1) with TC set and then writing to SCI data
register low (SCIDRL).TC is cleared automatically when data, preamble, or break is queued and ready to
be sent.

11.5.3.1.3 RDRF Description

The RDRF interrupt is set when the data in the receive shift register transfers to the SCI data register. A
RDREF interrupt indicates that the received data has been transferred to the SCI data register and that the
byte can now be read by the MCU. The RDRF interrupt is cleared by reading the SCI status register one
(SCISR1) and then reading SCI data register low (SCIDRL).

11.5.3.1.4 OR Description

The OR interrupt is set when software fails to read the SCI data register before the receive shift register
receives the next frame. The newly acquired data in the shift register will be lost in this case, but the data
already in the SCI data registers is not affected. The OR interrupt is cleared by reading the SCI status
register one (SCISR1) and then reading SCI data register low (SCIDRL).

11.5.3.1.5 IDLE Description

The IDLE interrupt is set when 10 consecutive logic 1s (if M = 0) or 11 consecutive logic 1s (if M = 1)
appear on the receiver input. Once the IDLE is cleared, a valid frame must again set the RDRF flag before
an idle condition can set the IDLE flag. Clear IDLE by reading SCI status register 1 (SCISR1) with IDLE
set and then reading SCI data register low (SCIDRL).

11.5.3.1.6 RXEDGIF Description

The RXEDGIF interrupt is set when an active edge (falling if RXPOL = 0, rising if RXPOL = 1) on the
RXD pin is detected. Clear RXEDGIF by writing a “1” to the SCIASR1 SCI alternative status register 1.

11.5.3.1.7 BERRIF Description

The BERRIF interrupt is set when a mismatch between the transmitted and the received data in a single
wire application like LIN was detected. Clear BERRIF by writing a “1” to the SCIASR1 SCI alternative
status register 1. This flag is also cleared if the bit error detect feature is disabled.
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12.2.3 SS — Slave Select Pin

This pin is used to output the select signal from the SPI module to another peripheral with which a data
transfer is to take place when it is configured as a master and it is used as an input to receive the slave select
signal when the SPI is configured as slave.

12.2.4 SCK — Serial Clock Pin

In master mode, this is the synchronous output clock. In slave mode, this is the synchronous input clock.

12.3 Memory Map and Register Definition

This section provides a detailed description of address space and registers used by the SPI.

12.3.1

The memory map for the SPI is given in Figure 12-2. The address listed for each register is the sum of a
base address and an address offset. The base address is defined at the SoC level and the address offset is
defined at the module level. Reads from the reserved bits return zeros and writes to the reserved bits have
no effect.

Module Memory Map

Register Bit 7 6 5 4 3 2 1 Bit 0
Name
0x0000 R
SPICRL W SPIE SPE SPTIE MSTR CPOL CPHA SSOE LSBFE
0x0001 R 0 0 0
PICR W XFRW MODFEN | BIDIROE SPISWAI SPCO
0x0002 R 0 0
SPER W SPPR2 SPPR1 SPPRO SPR2 SPR1 SPRO
0x0003 R| SPIF 0 SPTEF MODF 0 0 0 0
SPISR w
0x0004 R R15 R14 R13 R12 R11 R10 R9 RS
SPIDRH W T15 T14 T13 T12 T11 T10 T9 T8
0x0005 R R7 R6 R5 R4 R3 R2 R1 RO
SPIDRL— w| 717 T6 T5 T4 T3 T2 T1 TO
0x0006 R
Reserved W
0x0007 R
Reserved W

|:| = Unimplemented or Reserved

Figure 12-2. SPI Register Summary
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k 128 KByte Flash Module (S12FTMRC128K1V1)

13.1.2 Features

13.1.2.1 P-Flash Features
+ 128 Kbytes of P-Flash memory composed of one 128 Kbyte Flash block divided into 256 sectors
of 512 bytes

+ Single bit fault correction and double bit fault detection within a 32-bit double word during read
operations

» Automated program and erase algorithm with verify and generation of ECC parity bits
» Fast sector erase and phrase program operation

+ Ability to read the P-Flash memory while programming a word in the D-Flash memory
» Flexible protection scheme to prevent accidental program or erase of P-Flash memory

13.1.2.2 D-Flash Features
* 4 Kbytes of D-Flash memory composed of one 4 Kbyte Flash block divided into 16 sectors of 256
bytes
» Single bit fault correction and double bit fault detection within a word during read operations
» Automated program and erase algorithm with verify and generation of ECC parity bits
» Fast sector erase and word program operation
* Protection scheme to prevent accidental program or erase of D-Flash memory
» Ability to program up to four words in a burst sequence

13.1.2.3 Other Flash Module Features

* No external high-voltage power supply required for Flash memory program and erase operations
* Interrupt generation on Flash command completion and Flash error detection
* Security mechanism to prevent unauthorized access to the Flash memory

13.1.3 Block Diagram
The block diagram of the Flash module is shown in Figure 13-1.
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k 128 KByte Flash Module (S12FTMRC128K1V1)

Table 13-13. FERCNFG Field Descriptions

Field Description

1 Double Bit Fault Detect Interrupt Enable — The DFDIE bit controls interrupt generation when a double bit fault
DFDIE is detected during a Flash block read operation.
0 DFDIF interrupt disabled
1 Aninterrupt will be requested whenever the DFDIF flag is set (see Section 13.3.2.8)

0 Single Bit Fault Detect Interrupt Enable — The SFDIE bit controls interrupt generation when a single bit fault
SFDIE is detected during a Flash block read operation.
0 SFDIF interrupt disabled whenever the SFDIF flag is set (see Section 13.3.2.8)
1 An interrupt will be requested whenever the SFDIF flag is set (see Section 13.3.2.8)

13.3.2.7 Flash Status Register (FSTAT)
The FSTAT register reports the operational status of the Flash module.

',)(xgﬁc(x>ﬁ\>/|<xdxlx)éxxx>6x86xg<xxxxxxxxxxxxxxxxxxxxxxxxxx D020, 9.90.90.90.90.90.90.90.9.90.90.9.90.9.9.9.9.9.9.9.9 1
setxModule Base + 0x000
\/VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV NN NN N NNNNINININININININININININININN N

7 6 5 4 3 2 1 0
R 0 MGBUSY RSVD MGSTAT[1:0]
CCIF ACCERR FPVIOL
w
Reset 1 0 0 0 0 0 o® o!

I:I: Unimplemented or Reserved

Figure 13-11. Flash Status Register (FSTAT)
1. Reset value can deviate from the value shown if a double bit fault is detected during the reset sequence (see Section 13.6).

CCIF, ACCERR, and FPVIOL bits are readable and writable, MGBUSY and MGSTAT bits are readable
but not writable, while remaining bits read 0 and are not writable.

Table 13-14. 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 13.4.3.2) 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 D-Flash 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
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C.2

Package Information

48 QFN Package Mechanical Outline

MECHANICAL OUTLINES
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TITLE:  THERMALLY ENHANCED QUAD

CASE NUMBER: 1958—01

FLAT NON—LEADED PACKAGE (QFN),

STANDARD: JEDEC MO—220 VKKD-—-2

48 TERMINAL, 0.5 PITCH (7 X 7 X 1),
PUNCH SINGULATION

PACKAGE CODE: 6232 | SHEET: 1 OF 4
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{ 2 Information
NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING PER ASME Y14. 5M—1994.
3. DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.
DIMENSIONS TO BE DETERMINED AT SEATING PLANE C.
A THIS DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED THE UPPER LIMIT
BY MORE THAN 0. 08 mm AT MAXIMUM MATERIAL CONDITION. DAMBAR CANNOT BE
LOCATED ON THE LOWER RADIUS OR THE FOOT. MINIMUM SPACE BETWEEN
PROTRUSION AND ADJACENT LEAD SHALL NOT BE LESS THAN 0. 07 mm.
THIS DIMENSION DOES NOT INCLUDE MOLD PROTRUSION. ALLOWABLE PROTRUSION
IS 0.25 mm PER SIDE. THIS DIMENSION IS MAXIMUM PLASTIC BODY SIZE
DIMENSION INCLUDING MOLD MISMATCH.
@ EXACT SHAPE OF EACH CORNER IS OPTIONAL.
THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN
0.1 mm AND 0.25 mm FROM THE LEAD TIP.
© FREESCALE SEMICONDUCTOR,  INC. | MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: 64D LQFP, DOCUMENT NO: 98ASS23234W REV: E
10 X 10 X 1. 4 PKG, CASE NUMBER: 840F —02 11 AUG 2006
0.5 PITCH, CASE OUTLINE STANDARD: JEDEC MS—026 BCD
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