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k agration Module (S12PPIMV1)
Rﬁg';t:r Bit 7 6 5 4 3 2 1 Bit 0
0x026D R 0 0 0
PPST W PPSJ7 PPSJ6 PPSJ2 PPSJ1 PPSJO
0x026E R 0 0 0
“PIET W PIEJ7 PIEJ6 PIEJ2 PIEJ1 PIEJO
0x026F R 0 0 0
PIEJ W PIFJ7 PIFJ6 PIFJ2 PIFJ1 PIFJO
0x0270 R 0 0 0 0 0 0
PTOAD PTOAD1 PTOADO
0x0271 R
PTIAD PT1AD7 PT1AD6 PT1AD5 PT1AD4 PT1AD3 PT1AD2 PT1AD1 PT1ADO
0x0272 R 0 0 0 0 0 0
DDROAD Y DDROAD1 | DDROADO
0x0273 R
DDRIAD DDR1AD7 | DDR1AD6 | DDR1AD5 | DDR1AD4 | DDR1AD3 | DDR1AD2 | DDR1AD1 | DDR1ADO
0x0274 R 0 0 0 0 0 0
RDROAD Y RDROAD1 | RDROADO
0x0275 R
RDRIAD RDR1AD7 | RDR1AD6 | RDR1AD5 | RDR1AD4 | RDR1AD3 | RDR1AD2 | RDR1AD1 | RDR1ADO
0x0276 R 0 0 0 0 0 0
PEROAD Y PEROAD1 | PEROADO
0x0277 R
PERIAD W PER1AD7 | PER1AD6 | PER1AD5 | PER1AD4 | PER1AD3 | PER1AD2 | PER1AD1 | PER1ADO
0x0278 R 0 0 0 0 0 0 0 0
Reserved W
0x0279 R 0 0 0 0 0 0 0 0
Reserved W
0x027A R 0 0 0 0 0 0 0 0
Reserved W
0x027B R 0 0 0 0 0 0 0 0
Reserved W

I:I = Unimplemented or Reserved
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{ Port Integration Module (S12PPIMV1)
2.3.27 Port S Reduced Drive Register (RDRS)
Address 0x024B Access: User read/write(®)
6 5 4 3 2 1 0
R 0 0 0 0
RDRS3 RDRS2 RDRS1 RDRSO
W
Reset 0 0 0 0 0 0 0 0

Figure 2-25. Port S Reduced Drive Register (RDRS)

1. Read: Anytime
Write: Anytime

Table 2-24. RDRS Register Field Descriptions

Field Description
3-0 Port S reduced drive—Select reduced drive for output pin
RDRS | This bit configures the drive strength of the associated output pin as either full or reduced. If a pin is used as input
this bit has no effect. The reduced drive function is independent of which function is being used on a particular pin.
1 Reduced drive selected (approx. 1/5 of the full drive strength)
0 Full drive strength enabled
2.3.28 Port S Pull Device Enable Register (PERS)
Address 0x024C Access: User read/write(®)
6 5 4 3 2 1 0
R 0 0 0 0
PERS3 PERS2 PERS1 PERSO
w
Reset 0 0 0 0 1 1 1 1

Figure 2-26. Port S Pull Device Enable Register (PERS)

1. Read: Anytime
Write: Anytime

Table 2-25. PERS Register Field Descriptions

Field Description
3-0 Port S pull device enable—Enable pull device on input pin or wired-or output pin
PERS | This bit controls whether a pull device on the associated port input pin is active. If a pin is used as output this bit has

only effect if used in wired-or mode. The polarity is selected by the related polarity select register bit.

1 Pull device enabled
0 Pull device disabled
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k agration Module (S12PPIMV1)

Port E pin PE[0] can be used for either general purposeinput or asthelevel-sensitive XIRQ interrupt input.
XI1RQ can be enabled by clearing the X-bit in the CPU condition code register. It isinhibited at reset so
thispinisinitially configured as a high-impedance input with a pull-up.

2434 Port T

This port is associated with TIM and PWM.

Port T pins PT[5:4,0] can be used for either genera purpose I/O, or with the routed PWM or with the
channels of the standard Timer subsystem.

Port T pins PT[7:6,3:1] can be used for either general purpose 1/0O, or with the channels of the standard
Timer subsystem.

2435 Port S

This port is associated with SCI.

Port S pins PS[1:0] can be used either for general purpose 1/0, or with the SCI subsystem.

Port S pins PS[3:2] can be used for general purpose I/O.

2.4.3.6 Port M

This port is associated with CAN and SPI.

Port M pins PM[1:0] can be used for either general purpose 1/0, or with the CAN subsystem.
Port M pins PM[5:2] can be used for general purpose I/0, or with the SPI subsystem.

2.4.3.7 Port P

This port is associated with the PWM.

Port P pins PP[7,5:0] can be used for either general purpose I/O with pin interrupt capability, or with the
PWM subsystem.

2.4.3.8 Port J

Port J pins PJ[7:6,2:0] can be used for general purpose I/0O with pin-interrupt capability.

2.4.3.9 Port AD
This port is associated with the ATD.
Port AD pins PAD[9:0] can be used for either general purpose I/O, or with the ATD subsystem.

S12P-Family Reference Manual, Rev. 1.13
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k S12S Debug Module (S12SDBGV2)

a forced match, a state sequencer transition can occur immediately on a successful match of system busses
and comparator registers. Whilst tagging, at a comparator match, the instruction opcode is tagged and only
if the instruction reaches the execution stage of the instruction queue can a state sequencer transition occur.
In the case of a transition to Final State, bus tracing is triggered and/or a breakpoint can be generated.

A state sequencer transition to final state (with associated breakpoint, if enabled) can be initiated by
writing to the TRIG bit in the DBGC1 control register.

The trace buffer is visible through a 2-byte window in the register address map and must be read out using
standard 16-bit word reads.

TAGHITS AGS
BREAKPOINT REQUESTS
TO CPU i
SECURE
TRANSITION
COMPARATOR A 1 [ MATCHO TAG & =
CPU BUS u 3 e
> x
T g; CONTROL
i LOGIC STATE SEQUENCER
W | COMPARATORB | & Q [MATCHI Q
z Sz STATE
» 20 <
2 0% |MATCH2
@ | COMPARATOR C S
TRACE
CONTROL
TRIGGER

TRACE BUFFER
READ TRACE DATA (DBG READ DATA BUS)

Figure 6-23. DBG Overview

6.4.2 Comparator Modes

The DBG contains three comparators, A, B and C. Each comparator compares the system address bus with
the address stored in DBGXAH, DBGXAM, and DBGXAL. Furthermore, comparator A also compares
the data buses to the data stored in DBGADH, DBGADL and allows masking of individual data bus bits.

All comparators are disabled in BDM and during BDM accesses.

The comparator match control logic (see Figure 6-23) configures comparators to monitor the buses for an
exact address or an address range, whereby either an access inside or outside the specified range generates
a match condition. The comparator configuration is controlled by the control register contents and the
range control by the DBGC2 contents.

A match can initiate a transition to another state sequencer state (see 6.4.4”). The comparator control
register also allows the type of access to be included in the comparison through the use of the RWE, RW,
SZE, and SZ bits. The RWE bit controls whether read or write comparison is enabled for the associated
comparator and the RW bit selects either a read or write access for a valid match. Similarly the SZE and
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k S12 Clock, Reset and Power Management Unit (S12CPMU)
Ad‘;res Name Bit 7 6 5 4 3 2 1 Bit 0
R 0 0
0x02F3 CPMUAPITR W APITR5 APITR4 APITR3 APITR2 APITR1 APITRO
R
0x02F4 CPMUAPIRH W APIR15 APIR14 APIR13 APIR12 APIR11 APIR10 APIR9 APIRS8
R
0x02F5 CPMUAPIRL W APIR7 APIR6 APIRS5 APIR4 APIR3 APIR2 APIR1 APIRO
R 0 0 0 0 0 0 0 0
OX02F6 RESERVED
CPMUTEST3
R 0 0 0
0x02F7 CPMUHTTR W HTOE HTTR3 HTTR2 HTTR1 HTTRO
cemMu R , 0 0 .
0x02F8 IRCTRIMH TCTRIM[3:0] IRCTRIM[9:8]
CPMU R :
0x02F9 IRCTRIML IRCTRIM[7:0]
R 0
0x02FA CPMUOSC W OSCE OSCBW OSCFILT[4:0]
R 0 0 0 0 0 0 0
0x02FB CPMUPROT W PROT
R 0 0 0 0 0 0 0 0
OXO2FC RESERVED
CPMUTEST?2

I:I: Unimplemented or Reserved

Figure 7-3. CPMU Register Summary
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k ck, Reset and Power Management Unit (S12CPMU)

Table 7-5. CPMUCLKS Descriptions (continued)

Field Description
3 RTI Enable During Pseudo Stop Bit — PRE enables the RTI during Pseudo Stop Mode.
PRE 0 RTI stops running during Pseudo Stop Mode.
1 RTI continues running during Pseudo Stop Mode if RTIOSCSEL=1.
Note: If PRE=0 or RTIOSCSEL=0 then the RTI will go static while Stop Mode is active. The RTI counter will not
be reset.
2 COP Enable During Pseudo Stop Bit — PCE enables the COP during Pseudo Stop Mode.
PCE 0 COP stops running during Pseudo Stop Mode
1 COP continues running during Pseudo Stop Mode if COPOSCSEL=1
Note: If PCE=0 or COPOSCSEL=0 then the COP will go static while Stop Mode is active. The COP counter will
not be reset.
1 RTI Clock Select— RTIOSCSEL selects the clock source to the RTI. Either IRCCLK or OSCCLK. Changing the
RTIOSCSEL | RTIOSCSEL bit re-starts the RTI time-out period.
RTIOSCSEL can only be set to 1, if UPOSC=1.
UPOSC= 0 clears the RTIOSCSEL bit.
0 RTI clock source is IRCCLK.
1 RTI clock source is OSCCLK.
0 COP Clock Select— COPOSCSEL selects the clock source to the COP. Either IRCCLK or OSCCLK. Changing
COPOSCSE |the COPOSCSEL bit re-starts the COP time-out period.
L COPOSCSEL can only be set to 1, if UPOSC=1.
UPOSC= 0 clears the COPOSCSEL bit.
0 COP clock source is IRCCLK.
1 COP clock source is OSCCLK

S12P-Family Reference Manual, Rev. 1.13

212

Freescale Semiconductor



b -

k Analog-to-Digital Converter (ADC12B10C)
Table 9-2. Multi-Channel Wrap Around Coding
Multiple Channel Conversions (MULT = 1)
WRAPS | WRAPZ | WRAPL | WRAPO Wraparound to ANO after Converting
0 1 1 0 ANG
0 1 1 1 AN7
1 0 0 0 ANS
1 0 0 1 AN9
1 0 1 0 AN9
1 0 1 1 AN9
1 1 0 0 AN9
1 1 0 1 AN9
1 1 1 0 AN9
1 1 1 1 AN9
1. Tt only ANO should be converted use MULT=0.
9.3.2.2 ATD Control Register 1 (ATDCTL1)
Writes to this register will abort current conversion sequence.
Module Base + 0x0001
7 6 5 4 3 2 1 0
ETRIGSEL SRES1 SRESO SMP_DIS ETRIGCH3 | ETRIGCH2 | ETRIGCH1 | ETRIGCHO
W
Reset 0 0 1 0 1 1 1 1
Figure 9-4. ATD Control Register 1 (ATDCTL1)
Read: Anytime
Write: Anytime
Table 9-3. ATDCTL1 Field Descriptions
Field Description
7 External Trigger Source Select — This bit selects the external trigger source to be either one of the AD
ETRIGSEL |channels or one of the ETRIG3-0 inputs. See device specification for availability and connectivity of ETRIG3-
0 inputs. If a particular ETRIG3-0 input option is not available, writing a 1 to ETRISEL only sets the bit but has
not effect, this means that one of the AD channels (selected by ETRIGCH3-0) is configured as the source for
external trigger. The coding is summarized in Table 9-5.
6-5 A/D Resolution Select — These bits select the resolution of A/D conversion results. See Table 9-4 for coding.
SRES[1:0]
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{ /idth Modulator (PWM8B6CV1) Block Description
Table 10-1. PWM8B6CV1 Memory Map

0x0005 PWM Control Register (PWMCTL) R/W
0x0006 |PWM Test Register (PWMTST)®) R/W
0x0007 | PWM Prescale Counter Register (PWMPRSC)®@ RIW
0x0008 PWM Scale A Register (PWMSCLA) R/W
0x0009 PWM Scale B Register (PWMSCLB) R/W
0X000A |PWM Scale A Counter Register (PWMSCNTA)®) RIW
0x000B |PWM Scale B Counter Register (PWMSCNTB)® RIW
0x000C PWM Channel 0 Counter Register (PWMCNTO) R/W
0x000D PWM Channel 1 Counter Register (PWMCNT1) R/W
0x000E PWM Channel 2 Counter Register (PWMCNT2) R/W
0x000F PWM Channel 3 Counter Register (PWMCNT3) R/W
0x0010 PWM Channel 4 Counter Register (PWMCNT4) R/W
0x0011 PWM Channel 5 Counter Register (PWMCNTD5) R/W
0x0012 PWM Channel 0 Period Register (PWMPERO) R/W
0x0013 PWM Channel 1 Period Register (PWMPER1) R/W
0x0014 PWM Channel 2 Period Register (PWMPER2) R/W
0x0015 PWM Channel 3 Period Register (PWMPERS3) R/W
0x0016 PWM Channel 4 Period Register (PWMPER4) R/W
0x0017 PWM Channel 5 Period Register (PWMPERS5) R/W
0x0018 PWM Channel 0 Duty Register (PWMDTYO0) R/W
0x0019 PWM Channel 1 Duty Register (PWMDTY1) R/W
0x001A PWM Channel 2 Duty Register (PWMDTY2) R/W
0x001B PWM Channel 3 Duty Register (PWMDTY3) R/W
0x001C PWM Channel 4 Duty Register (PWMDTY4) R/W
0x001D PWM Channel 5 Duty Register (PWMDTY5) R/W
0x001E PWM Shutdown Register (PWMSDN) R/W

T PWMTST is intended for factory test purposes only.

2. PWMPRSC is intended for factory test purposes only.

3. PWMSCNTA is intended for factory test purposes only.

4. PWMSCNTB is intended for factory test purposes only.

10.3.2 Register Descriptions

The following paragraphs describe in detail all the registers and register bits in the PWM8B6CV 1 module.
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Register
Name

0x0000
PWME

0x0001
PWMPOL

0x0002
PWMCLK

0x0003
PWMPRCLK

0x0004
PWMCAE

0x0005
PWMCTL

0x000C
PWMCNTO

0x000F
PWMCNT3

Sy £33 =13 =3

=3

Sy =S3 £S313m £33 S3m S =13 =SV =2

=3 =2

Pulse-Width Modulator (PWM8B6CV1) Block Description

Bit 7 6 5 4 3 2 1 Bit 0
0 0
PWMES5 PWME4 PWME3 PWME2 PWME1 PWMEO
0 0
PPOL5 PPOL4 PPOL3 PPOL2 PPOL1 PPOLO
0 0
PCLK5 PCLK4 PCLK3 PCLK2 PCLK1 PCLKO
0 0
PCKB2 PCKB1 PCKBO PCKA2 PCKA1 PCKAO
0 0
CAE5 CAE4 CAE2 CAE2 CAE1 CAEO
0 0 0
CON45 CON23 CONO1 PSWAI PFRZ
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0 0 0 0 0

I:I = Unimplemented or Reserved

Figure 10-2. PWM Register Summary
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/idth Modulator (PWM8B6CV1) Block Description

Table 10-10. PWMSDN Field Descriptions (continued)

Field Description
2 PWM Channel 5 Input Status — This reflects the current status of the PWMS5 pin.
PWMSIN
1 PWM Shutdown Active Input Level for Channel 5 — If the emergency shutdown feature is enabled

PWMSINL [(PWMS5ENA = 1), this bit determines the active level of the PWM5 channel.
0 Active level is low
1 Active level is high

0 PWM Emergency Shutdown Enable — If this bit is logic 1 the pin associated with channel 5 is forced to input
PWMSENA [and the emergency shutdown feature is enabled. All the other bits in this register are meaningful only if
PWMS5ENA = 1.

0 PWM emergency feature disabled.
1 PWM emergency feature is enabled.

10.4 Functional Description

10.4.1 PWM Clock Select

There are four available clocks called clock A, clock B, clock SA (scaled A), and clock SB (scaled B).
These four clocks are based on the bus clock.

Clock A and B can be software selected to be 1, 1/2, 1/4, 1/8,..., 1/64, 1/128 times the bus clock. Clock SA
uses clock A as an input and divides it further with a reloadable counter. Similarly, clock SB uses clock B
as an input and divides it further with a reloadable counter. The rates available for clock SA are software
selectable to be clock A divided by 2, 4, 6, 8, ..., or 512 in increments of divide by 2. Similar rates are
available for clock SB. Each PWM channel has the capability of selecting one of two clocks, either the
pre-scaled clock (clock A or B) or the scaled clock (clock SA or SB).

The block diagram in Figure 10-34 shows the four different clocks and how the scaled clocks are created.

10.4.1.1 Prescale

The input clock to the PWM prescaler is the bus clock. It can be disabled whenever the part is in freeze
mode by setting the PFRZ bit in the PWMCTL register. If this bit is set, whenever the MCU is in freeze
mode the input clock to the prescaler is disabled. This is useful for emulation in order to freeze the PWM.
The input clock can also be disabled when all six PWM channels are disabled (PWMES-PWMEOQ = 0)
This is useful for reducing power by disabling the prescale counter.

Clock A and clock B are scaled values of the input clock. The value is software selectable for both clock A
and clock B and has options of 1, 1/2, 1/4, 1/8, 1/16, 1/32, 1/64, or 1/128 times the bus clock. The value
selected for clock A is determined by the PCKA2, PCKAT1, and PCKAO bits in the PWMPRCLK register.
The value selected for clock B is determined by the PCKB2, PCKB1, and PCKBO bits also in the
PWMPRCLK register.
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k ommunication Interface (S12SCIV5)

11.1.2 Features

The SCI includes these distinctive features:

» Full-duplex or single-wire operation

» Standard mark/space non-return-to-zero (NRZ) format

» Selectable IrDA 1.4 return-to-zero-inverted (RZI) format with programmable pulse widths

* 13-bit baud rate selection
* Programmable 8-bit or 9-bit data format
» Separately enabled transmitter and receiver

* Programmable polarity for transmitter and receiver

* Programmable transmitter output parity
* Two receiver wakeup methods:
— Idle line wakeup
— Address mark wakeup
* Interrupt-driven operation with eight flags:
— Transmitter empty
— Transmission complete
— Receiver full
— Idle receiver input
— Receiver overrun
— Noise error
— Framing error
— Parity error
— Receive wakeup on active edge
— Transmit collision detect supporting LIN
— Break Detect supporting LIN
* Receiver framing error detection
* Hardware parity checking
» 1/16 bit-time noise detection

11.1.3 Modes of Operation

The SCI functions the same in normal, special, and emulation modes. It has two low power modes, wait

and stop modes.
*  Run mode
+  Wait mode
» Stop mode

S12P-Family Reference Manual, Rev. 1.13
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Serial Communication Interface (S12SCIV5)
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Figure 11-14. Detailed SCI Block Diagram

11.4.1 Infrared Interface Submodule

This module provides the capability of transmitting narrow pulses to an IR LED and receiving narrow
pulses and transforming them to serial bits, which are sent to the SCI. The IrDA physical layer
specification defines a half-duplex infrared communication link for exchange data. The full standard
includes data rates up to 16 Mbits/s. This design covers only data rates between 2.4 Kbits/s and 115.2
Kbits/s.

The infrared submodule consists of two major blocks: the transmit encoder and the receive decoder. The
SCI transmits serial bits of data which are encoded by the infrared submodule to transmit a narrow pulse

S12P-Family Reference Manual, Rev. 1.13

Freescale Semiconductor 377



-
4

y

k ommunication Interface (S12SCIV5)
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Figure 11-24. Start Bit Search Example 3

RT10
RT11
RT12
RT13
RT14
RT15
RT16

Figure 11-25 shows the effect of noise early in the start bit time. Although this noise does not affect proper
synchronization with the start bit time, it does set the noise flag.

je—— Perceived and Actual Start Bit ——>»«—SB

S

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

Samples

Rrcockcant £ EEEECEEEECEREEEEEREERNREREEE
OcountIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID:IIIIEEEEEEEIIIIII

Reset RT Clock ¢ * * ¢ ¢ ¢ ¢ * * *

Figure 11-25. Start Bit Search Example 4

Figure 11-26 shows a burst of noise near the beginning of the start bit that resets the RT clock. The sample
after the reset is low but is not preceded by three high samples that would qualify as a falling edge.
Depending on the timing of the start bit search and on the data, the frame may be missed entirely or it may
set the framing error flag.
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Serial Peripheral Interface (S12SPIV5)

SPI
2
SPI Control Register 1
BIDIROE
SPI Control Register 2 ;
SPCO
SPI Status Register | Slave
- Control CPOL CPHA MOSI
SPIF [MODF|SPTEF Yy v
I 1 Phase + |SCK In < >
Interrupt Contro Slave Baud Rate | Polarity
SPI Control
Interrupt Master Baud Rate_ | Phase + |SCK Out ‘ %
Request ~| Polarity > Port i
Control
Control SCK
Baud Rate Generator Master Logic %
| Contral .
i ss
Bus Clock < %
»— Prescaler| [Clock Select] Baud Rate Shift Sample
Clock Cloc
spPRL3 spr b3 Yy v
Shifter
SPI Baud Rate Register Data In
LSBFE=1- / LSBFE=0-/ [
| |
_ > LSBFE=1
SPI Data Register < MSB LSBFE:O LSB
[ [
LSBFE=0\ LSBFE=1-\  |Data Out

Figure 12-1. SPI Block Diagram

12.2 External Signal Description

This section lists the name and description of all ports including inputs and outputs that do, or may, connect
off chip. The SPI module has a total of four external pins.

12.2.1 MOSI — Master Out/Slave In Pin

This pin is used to transmit data out of the SPI module when it is configured as a master and receive data
when it is configured as slave.

12.2.2 MISO — Master In/Slave Out Pin

This pin is used to transmit data out of the SPI module when it is configured as a slave and receive data
when it is configured as master.
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{ eripheral Interface (S12SPIV5)

Table 12-2. SPICRL1 Field Descriptions (continued)

Field Description

1 Slave Select Output Enable — The SS output feature is enabled only in master mode, if MODFEN is set, by
SSOE asserting the SSOE as shown in Table 12-3. In master mode, a change of this bit will abort a transmission in
progress and force the SPI system into idle state.

0 LSB-First Enable — This bit does not affect the position of the MSB and LSB in the data register. Reads and
LSBFE writes of the data register always have the MSB in the highest bit position. In master mode, a change of this bit
will abort a transmission in progress and force the SPI system into idle state.

0 Data is transferred most significant bit first.
1 Data is transferred least significant bit first.

Table 12-3. SS Input / Output Selection

MODFEN SSOE Master Mode Slave Mode
0 0 SS not used by SPI SS input
0 1 SS not used by SPI SSinput
1 0 SS input with MODF feature SS input
1 1 SSis slave select output SS input

12.3.2.2 SPI Control Register 2 (SPICR2)

PS ARKAXAX )\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\)\<
odule X

ase +
AN INININ SN ININININININININININININININININININININININININININININ SN ININININININININININININININININININININININININININ NI NSNS A
7 6 5 4 3 2 1 0
R 0 0 0
W XFRW MODFEN BIDIROE SPISWAI SPCO
Reset 0 0 0 0 0 0 0 0

|:|: Unimplemented or Reserved

Figure 12-4. SPI Control Register 2 (SPICR2)

Read: Anytime

Write: Anytime; writes to the reserved bits have no effect
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CAUTION

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

The Flash memory may be read as bytes, aligned words, or misaligned words. Read access time is one bus
cycle for bytes and aligned words, and two bus cycles for misaligned words. For Flash memory, an erased
bit reads 1 and a programmed bit reads 0.

It is possible to read from P-Flash memory while some commands are executing on D-Flash memory. It
is not possible to read from D-Flash memory while a command is executing on P-Flash memory.
Simultaneous P-Flash and D-Flash operations are discussed in Section 13.4.4.

Both P-Flash and D-Flash memories are implemented with Error Correction Codes (ECC) that can resolve
single bit faults and detect double bit faults. For P-Flash memory, the ECC implementation requires that
programming be done on an aligned 8 byte basis (a Flash phrase). Since P-Flash memory is always read
by half-phrase, only one single bit fault in an aligned 4 byte half-phrase containing the byte or word
accessed will be corrected.

13.1.1 Glossary

Command Write Sequence — An MCU instruction sequence to execute built-in algorithms (including
program and erase) on the Flash memory.

D-Flash Memory — The D-Flash memory constitutes the nonvolatile memory store for data.

D-Flash Sector — The D-Flash sector is the smallest portion of the D-Flash memory that can be erased.
The D-Flash sector consists of four 64 byte rows for a total of 256 bytes.

NVM Command Mode — An NVM mode using the CPU to setup the FCCOB register to pass parameters
required for Flash command execution.

Phrase — An aligned group of four 16-bit words within the P-Flash memory. Each phrase includes two
sets of aligned double words with each set including 7 ECC bits for single bit fault correction and double
bit fault detection within each double word.

P-Flash Memory — The P-Flash memory constitutes the main nonvolatile memory store for applications.

P-Flash Sector — The P-Flash sector is the smallest portion of the P-Flash memory that can be erased.
Each P-Flash sector contains 512 bytes.

Program IFR — Nonvolatile information register located in the P-Flash block that contains the Device
ID, Version ID, and the Program Once field.
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k Electrical Characteristics

A.3.1.13 Set Field Margin Level (FCMD=0x0E)

The maximum set field margin level time is given by:

1

t = 350
fxvmsus

A.3.1.14 Erase Verify D-Flash Section (FCMD=0x10)

The time required to Erase Verify D-Flash for a given number of words Nyy is given by:

1

Lcheck = (450 + Nyy) - fNvMBUS

A.3.1.15 Program D-Flash (FCMD=0x11)

D-Flash programming time is dependent on the number of words being programmed and their location
with respect to a row boundary since programming across a row boundary requires extra steps. The D-
Flash programming time is specified for different cases: 1,2,3,4 words and 4 words across a row boundary.

The typical D-Flash programming time is given by the following equation, where Nyy denotes the number
of words; BC=0 if no row boundary is crossed and BC=1 if a row boundary is crossed:

1

fNVMOP

tdpgmz((l4+(54-NW) +(14-BC)) - )+((5oo+(525 “Ny,) + (100 - BC)) - — )

fNVMBUS
The maximum D-Flash programming time is given by:

1

fNVMOP

tdpgmz((14+(54 . Nw) +(14 . BC)) .

)+ ((500 +(750 - Nyy) + (100 - BC)) - — )
fNVMBUS

A.3.1.16 Erase D-Flash Sector (FCMD=0x12)

Typical D-Flash sector erase times, expected on a new device where no margin verify fails occur, is given
by:

L + 700 - L

tdera = 5025 -
NVMOP fNVMBUS

Maximum D-Flash sector erase times is given by:

L + 3400 - L

fNVMOP fNVMBUS

tgera = 20100 -
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Appendix C
Package Information

Package Information

This section provides the physical dimensions of the MC9S12P-Family packages.

NOTE

The exposed pad of the 48 QFN package should be attached to Vss ground
plane.
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Detailed Register Address Ma
‘ k g p
0x0070-0x009F Analog to Digital Converter 12-Bit 10-Channel (ATD) Map
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
R Bit7 Bit6 0 0 0 0 0 0
0x095 ATDDR10L W
R Bitl5 14 13 12 11 10 9 Bit8
0x09%  ATDDRIIH : :
R Bit7 Bit6 0 0 0 0 0 0
0x097 ATDDR11L W
R Bitl5 14 13 12 11 10 9 Bit8
0x098 ATDDR12H W
R Bit7 Bi
0x099  ATDDRIZL t 6 0 0 0 0 0 0
R Bitl5 14 13 12 11 10 9 Bit8
0x09A ATDDR13H W
R Bit7 Bit6 0 0 0 0 0 0
0x09B ATDDR13L W
R Bitl5 14 13 12 11 10 9 Bit8
0x09C ~ ATDDRL4H : :
R Bit7 Bit6 0 0 0 0 0 0
0x09D ATDDR14L W
R Bitl5 14 13 12 11 10 9 Bit8
Ox09E ATDDR15H W
R Bit7 Bi
OX009F  ATDDRI15L t 6 0 0 0 0 0 0
W,
0x00A0-0x00C7 Pulse Width Modulator 6-Channels (PWM) Map
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
R 0 0
0x00A0 PWME W PWMES5 PWME4 PWME3 PWME2 PWME1 PWMEO
R 0
0x00A1 PWMPOL W PPOL5 PPOL4 PPOL3 PPOL2 PPOL1 PPOLO
R 0 0
0x00A2 PWMCLK W PCLK5 PCLK4 PCLK3 PCLK2 PCLK1 PCLKO
R 0 0
0x00A3 PWMPRCLK W PCKB2 PCKB1 PCKBO PCKA2 PCKA1 PCKAO
R 0 0
0x00A4 PWMCAE W CAES5 CAE4 CAE3 CAE2 CAE1 CAEQ
R 0 0 0
0x00A5 PWMCTL Wi CON45 CON23 CONO1 PSWAI PFRz
OXODAG PWMTST R 0 0 0 0 0 0 0 0
TestOnly W
R 0 0 0 0 0 0 0 0
Ox00A7 PWMPRSC W
R . .
0x00A8 PWMSCLA Wi Bit 7 6 5 4 3 2 1 Bit 0
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