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Section 1 Introduction

1.1 Overview

The Port Integration Module establishes the interface between the peripheral modules and the I/O pins for
all ports except ADO and AD1.

NOTE: PortA, B, E,andK are related to the core logic and multiplexed bus interface. Refer
to the HCS12 Core User Guide for details.

This section covers:
» Port T connected to the timer module
* The serial port S associated with 2 SCI and 1 SPI module
* Port M associated with 1 CAN and 1 BDLC module
* Port P connected to the PWM. The ports can also be used as an external interrupt source

» The standard I/O ports H and J associated with the CAN module and the IIC interface. These ports
can also be used as external interrupt sources.

Each 1/0 pin can be configured by several registers in order to select data direction and drive strength, to
enable and select pull-up or pull-down resistors. On certain pins also interrupts can be enabled which resull
in status flags.

The I/O’s of the CAN and the SPI modules can be routed from their default location to determined pins.

The implementation of the Port Integration Module is device dependent.

1.2 Features

A standard port pin has the following minimum features:

* Input/output selection

* 5V output drive with two selectable drive strengths
» 5V digital and analog input

* Input with selectable pull-up or pull-down device

Optional features:

» Open drain for wired-or connections

* Interrupt inputs with glitch filtering

1.3 Block Diagram

Figure 1-1 is a block diagram of the PIM_9DJ64.

@ MOTOROLA 11
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Port Integration Module

e :
P2 ) PT1
3
PH3 c P12
P =1 PT3
PH5 5 P4
PH6 Q, PT5
PH7 S PTG
] PT7
PJO — _
PJ1 =] Q PPO
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3 S PP2
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PJ6 o} s PP5
Q )
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PMO ‘ PSO
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1= PS3
e HE PS4
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PMS5 515 pse
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PM7
BKGD/MODC/TAGH <> BKGD
PBO <> ADDRO/DATAQ XIRQ) l<«— PEO
PB1 <> ADDR1/DATA1 IRQ <«— PE1
PB2 <] ADDR2/DATA2 R/W <> PE2
PB3 <> I ADDR3/DATA3 [STRB/TAGL W <> PE3
PB4 <> = ADDRA4/DATA4 ECLK § <> PE4
PB5 <> ADDRS5/DATAS IPIPEO/MODA Q<> PE5
PB6 <> ADDR6/DATAG IPIPE1/MOD <> PE6
PB7 <> ADDRT/DATAT o NOACCIXCLKS <> PE7
PAQ <> ADDRBS/DATAS XADDR14 <> PKO
PAL <> ADDRO/DATA9 XADDR1 <> PK1
PA2 <> ADDR10/DATA10 XADDR1 <> PK2
PA3 <> I ADDR11/DATA11 XADDR17 X > PK3
PAY <> 2 ADDR12/DATA12 XADRR1 £ (=>PK4
PA5 <> > ADDR13/DATA13 XADDR1 T | PK5
PAG <> ADDR14/DATA14 o
PA7 <> ADDR15/DATA15 ECS/ROMON <> PK7

Figure 1-1 PIM_9DJ64 Block Diagram
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Section 2 External Signal Description

2.1 Overview
This section lists and describes the signals that do connect off-chip.

2.2 Signal properties

Table 2-1 shows all the pins and their functions that are controlled by the PIM_9DJ64. If there is more
than one function associated with a pin, the priority is indicated by the position in the table from top
(highest priority) to down (lowest priority).

Table 2-1 Pin Functions and Priorities

Port | Pin Name P'g Eﬂg(r:ftl;/m Description Furi:lgon
after Reset
I0CJ[7:0] Enhanced Capture Timer Channels 7 to 0
Port T PT[7:0] GPIO
GPIO General-purpose 1/0
S0) _Serial_ Peripheral Interface 0 slave select output in master mode,
PS7 input in slave mode or master mode.
GPIO General-purpose 1/0
PS6 SCKO Serial Peripheral Interface O serial clock pin
GPIO General-purpose /0
PS5 MOSIO Serial Peripheral Interface 0 master out/slave in pin
GPIO General-purpose 1/0
PS4 MISOO0 Serial Peripheral Interface 0 master in/slave out pin
Port S GPIO General-purpose 1/0 GPIO
TXD1 Serial Communication Interface 1 transmit pin
Ps3 GPIO General-purpose /0
RXD1 Serial Communication Interface 1 receive pin
Ps2 GPIO General-purpose 1/0
TXDO Serial Communication Interface 0 transmit pin
Pst GPIO General-purpose 1/10
SO RXDO Serial Communication Interface 0 receive pin
GPIO General-purpose 1/0

@ MOTOROLA 13
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Port | Pin Name P'g Elrjlgﬁtt';n Description Funpclgon
after Reset
PM7 GPIO General-purpose 1/0
PM6 GPIO General-purpose 1/0
TXCANO MSCANO transmit pin
PM5 SCKO Serial Peripheral Interface 0 serial clock pin
GPIO General-purpose 1/0
RXCANO MSCANO receive pin
PM4 MOSIO Serial Peripheral Interface 0 master out/slave in pin
GPIO General-purpose 1/0
TXCANO MSCANO transmit pin
PM3 Ss0L _Serial Peripheral Interface 0 slave select output in master mode,
Port M input for slave mode or master mode. GPIO
GPIO General-purpose 1/0
RXCANO MSCANO receive pin
PM2 Misoo? Serial Peripheral Interface 0 master in/slave out pin
GPIO General-purpose 1/0
TXCANO MSCANO transmit pin
PM1 TXB BDLC transmit pin
GPIO General-purpose 1/0
RXCANO MSCANO receive pin
PMO RXB BDLC receive pin
GPIO General-purpose 1/0
PWM7 Pulse Width Modulator channel 7
PP7 GPIO/KWP7 General-purpose 1/0 with interrupt
PWM6 Pulse Width Modulator channel 6
PPe GPIO/KWP6 General-purpose 1/0 with interrupt
PWM5 Pulse Width Modulator channel 5
PPs GPIO/KWP5 General-purpose 1/0 with interrupt
op4 PWM4 Pulse Width Modulator channel 4
GPIO/KWP4 General-purpose 1/0 with interrupt
Port P GPIO
PP3 PWM3 Pulse Width Modulator channel 3
GPIO/KWP3 General-purpose 1/0 with interrupt
P2 PWM2 Pulse Width Modulator channel 2
GPIO/KWP2 General-purpose 1/0 with interrupt
op1 PWM1 Pulse Width Modulator channel 1
GPIO/KWP1 General-purpose 1/0 with interrupt
PPO PWMO Pulse Width Modulator channel 0
GPIO/KWPO General-purpose 1/0 with interrupt
14

@ MOTOROLA



PIM_9DJ64 Block Guide — V01.02

Port | Pin Name P'g Elrjlgﬁtt';n Description Funpclgon
after Reset
PH7 GPIO/KWH7 General-purpose 1/0 with interrupt
PH6 GPIO/KWH®6 General-purpose 1/0 with interrupt
PH5 GPIO/KWH5 General-purpose 1/0 with interrupt
Port H PH4 GPIO/KWH4 General-purpose 1/0 with interrupt GPIO
PH3 GPIO/KWHS3 General-purpose 1/0 with interrupt
PH2 GPIO/KWH2 General-purpose 1/0 with interrupt
PH1 GPIO/KWH1 General-purpose 1/0 with interrupt
PHO GPIO/KWHO General-purpose 1/0 with interrupt
SCL Inter Integrated Circuit serial clock line
PJ7 TXCANO MSCANO transmit pin
GPIO/KWJ7 General-purpose 1/0 with interrupt
Port J SDA Inter Integrate(?l Cir?uit serial data line GPIO
PJ6 RXCANO MSCANQO receive pin
GPIO/KWJ6 General-purpose 1/0 with interrupt
PJ1 GPIO/KWJ1 General-purpose 1/0 with interrupt
PJO GPIO/KWJ0 General-purpose 1/0O with interrupt
NOTES:

1. If CANO is routed to PM[3:2] the SPIO can still be used in bidirectional master mode. Refer to SPI Block Guide for details.

@ MOTOROLA
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Section 3 Memory Map/Register Definition

This section provides a detailed description of all registers.

Table 3-1 shows the register map of the Port Integration Module.

Table 3-1 PIM_9DJ64 Memory Map

16

Address offset Use Access
$00 Port T I/O Register (PTT) RW
$01 Port T Input Register (PTIT) R
$02 Port T Data Direction Register (DDRT) RW
$03 Port T Reduced Drive Register (RDRT) RW
$04 Port T Pull Device Enable Register (PERT) RW
$05 Port T Polarity Select Register (PPST) RW
$06 Reserved -
$07 Reserved -
$08 Port S I/0 Register (PTS) RW
$09 Port S Input Register (PTIS) R
$0A Port S Data Direction Register (DDRS) RW
$0B Port S Reduced Drive Register (RDRS) RW
$0C Port S Pull Device Enable Register (PERS) RW
$0D Port S Polarity Select Register (PPSS) RW
$0E Port S Wired-Or Mode Register (WOMS) RW
$OF Reserved -
$10 Port M 1/0O Register (PTM) RW
$11 Port M Input Register (PTIM) R
$12 Port M Data Direction Register (DDRM) RW
$13 Port M Reduced Drive Register (RDRM) RW
$14 Port M Pull Device Enable Register (PERM) RW
$15 Port M Polarity Select Register (PPSM) RW
$16 Port M Wired-Or Mode Register (WOMM) RW
$17 Module Routing Register (MODRR) RW
$18 Port P 1/0 Register (PTP) RW
$19 Port P Input Register (PTIP) R
$1A Port P Data Direction Register (DDRP) RW
$1B Port P Reduced Drive Register (RDRP) RW
$1C Port P Pull Device Enable Register (PERP) RW
$1D Port P Polarity Select Register (PPSP) RW
$1E Port P Interrupt Enable Register (PIEP) RW
$1F Port P Interrupt Flag Register (PIFP) RW
$20 Port H 1/O Register (PTH) RW
$21 Port H Input Register (PTIH) R
$22 Port H Data Direction Register (DDRH) RW
$23 Port H Reduced Drive Register (RDRH) RW
$24 Port H Pull Device Enable Register (PERH) RW
$25 Port H Polarity Select Register (PPSH) RW
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$26 Port H Interrupt Enable Register (PIEH) RW
$27 Port H Interrupt Flag Register (PIFH) RW
$28 Port J I/O Register (PTJ) Rw!
$29 Port J Input Register (PTIJ) R
$2A Port J Data Direction Register (DDRJ) Rw!
$2B Port J Reduced Drive Register (RDRJ) Rw!
$2C Port J Pull Device Enable Register (PERJ) Rw!
$2D Port J Polarity Select Register (PPSJ) Rw!
$2E Port J Interrupt Enable Register (PIEJ) Rw!
$2F Port J Interrupt Flag Register (PIFJ) Rw!
$30 - $3F Reserved
NOTES:
1. Write access not applicable for one or more register bits. Please refer to detailed signal descrip-
tion.

NOTE: Register Address = Base Address + Address Offset, where the Base Address is
defined at the MCU level and the Address Offset is defined at the module level.

3.1 Register Descriptions

The following table summarizes the effect on the various configuration bits, data direction (DDR), output
level (I/0), reduced drive (RDR), pull enable (PE), pull select (PS) and interrupt enable (IE) for the ports.
The configuration bit PS is used for two purposes:

1. Configure the sensitive interrupt edge (rising or falling), if interrupt is enabled.

2. Select either a pull-up or pull-down device if PE is active.

@ MOTOROLA 17
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Table 3-2 Pin Configuration Summary

DDR [e] RDR PE PS IEL Function Pull Device | Interrupt
0 X X 0 X 0 Input Disabled Disabled
0 X X 1 0 0 Input Pull Up Disabled
0 X X 1 1 0 Input Pull Down Disabled
0 X X 0 0 1 Input Disabled falling edge
0 X X 0 1 1 Input Disabled rising edge
0 X X 1 0 1 Input Pull Up falling edge
0 X X 1 1 1 Input Pull Down rising edge
1 0 0 X X 0 Output, full drive to O Disabled Disabled
1 1 0 X X 0 Output, full drive to 1 Disabled Disabled
1 0 1 X X 0 Output, reduced drive to 0 Disabled Disabled
1 1 1 X X 0 Output, reduced drive to 1 Disabled Disabled
1 0 0 X 0 1 Output, full drive to 0 Disabled falling edge
1 1 0 X 1 1 Output, full drive to 1 Disabled rising edge
1 0 1 X 0 1 Output, reduced drive to 0 Disabled falling edge
1 1 1 X 1 1 Output, reduced drive to 1 Disabled rising edge

NOTES:

1. Applicable only on port P, H and J.

NOTE: Allbits of all registers in this module are completely synchronous to internal clocks
during a register read.

3.1.1 Port T Registers

Address Offset: $ 00

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Write PTT7 PTT6 PTT5 PTT4 PTT3 PTT2 PTT1 PTTO
ECT: I0C7 10C6 10C5 I0C4 I0C3 10C2 I0C1 10CO
Reset: 0 0 0 0 0 0 0 0
] = Reserved or unimplemented

Figure 3-1 Port T I/O Register (PTT)

Read:Anytime.
Write:Anytime.
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If the data direction bits of the associated I/0O pins are setto 1, a read returns the value of the port register,
otherwise the value at the pins is read.

Address Offset: $ 01

Bit 7 6 5 4 3 2 1 Bit 0
Read: PTIT7 PTIT6 PTIT5 PTIT4 PTIT3 PTIT2 PTIT1 PTITO
Write:
Reset:
|:| = Reserved or unimplemented

Figure 3-2 Port T Input Register (PTIT)

Read:Anytime.
Write:Never, writes to this register have no effect.

This register always reads back the status of the associated pins. This can also be used to detect overlog
or short circuit conditions on output pins.

Address Offset: $ 02

Bit 7 6 5 4 3 2 1 Bit O
\?Vel'i(ej-: DDRT7 DDRT6 DDRT5 DDRT4 DDRT3 DDRT2 DDRT1 DDRTO
Reset: 0 0 0 0 0 0 0 0
|:| = Reserved or unimplemented

Figure 3-3 Port T Data Direction Register (DDRT)

Read:Anytime.
Write:Anytime.

This register configures each port T pin as either input or output.

The ECT forces the I/O state to be an output for each timer port associated with an enabled output compare
In these cases the data direction bits will not change.

The DDRT bits revert to controlling the 1/0O direction of a pin when the associated timer output compare
is disabled.

The timer input capture always monitors the state of the pin.

DDRT[7:0] — Data Direction Port T
1 = Associated pin is configured as output.
0 = Associated pin is configured as input.

Due to internal synchronization circuits, it can take up to 2 bus cycles until the correct value is read on
PTT or PTIT registers, when changing the DDRT register.

@ MOTOROLA 19
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Address Offset: $ 03

Bit 7 6 5 4 3 2 1 Bit 0
5\222_: RDRT7 RDRT6 RDRT5 RDRT4 RDRT3 RDRT2 RDRT1 RDRTO
Reset: 0 0 0 0 0 0 0 )
|:| = Reserved or unimplemented

Read:Anytime.
Write:Anytime.

Figure 3-4 Port T Reduced Drive Register (RDRT)

This register configures the drive strength of each port T output pin as either full or reduced. If the port is

used as input this bit is ignored.

RDRT[7:0] — Reduced Drive Port T
1 = Associated pin drives at about 1/3 of the full drive strength.

0 = Full drive strength at output.

Address Offset: $ 04

Bit 7 6 5 4 3 2 1 Bit 0
\?V?’i‘g PERT7 PERT6 PERTS PERT4 PERT3 PERT2 PERT1 PERTO
Reset: 0 0 0 0 0 0 0 0
|:| = Reserved or unimplemented

Figure 3-5 Port T Pull Device Enable Register (PERT)

Read:Anytime.
Write:Anytime.

This register configures whether a pull-up or a pull-down device is activated, if the port is used as input.
This bit has no effect if the port is used as output. Out of reset no pull device is enabled.

PERT][7:0] — Pull Device Enable Port T
1 = Either a pull-up or pull-down device is enabled.
0 = Pull-up or pull-down device is disabled.

20 @ MOTOROLA
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Bit 7 6 5 4 3 2 1 Bit 0
\F;Verigf PPST7 | PPST6 | PPST5 | PPST4 | PPST3 | PPST2 | PPSTL | PPSTO
Reset: 0 0 0 0 0 0 0 0
|:| = Reserved or unimplemented

Figure 3-6 Port T Polarity Select Register (PPST)

Read:Anytime.
Write:Anytime.

This register selects whether a pull-down or a pull-up device is connected to the pin.

PPST[7:0] — Pull Select Port T
1 = A pull-down device is connected to the associated port T pin, if enabled by the associated bit in
register PERT and if the port is used as input.
0 = A pull-up device is connected to the associated port T pin, if enabled by the associated bit in
register PERT and if the port is used as input.

3.1.2 Port S Registers

Address Offset: $ 08

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Write: PTS7 PTS6 PTS5 PTS4 PTS3 PTS2 PTS1 PTSO
SPI/SCI SSO SCKO MOSIO MISOO0 TXD1 RXD1 TXDO RXDO
Reset: 0 0 0 0 0 0 0 0
] = Reserved or unimplemented

Figure 3-7 Port S I/O Register (PTS)

Read:Anytime.
Write:Anytime.

If the data direction bits of the associated I/O pins are setto 1, a read returns the value of the port register,
otherwise the value at the pins is read.

The SPI pins (PS[7:4]) configuration is determined by several status bits in the SPI ni®elideto SPI

Block Guide for details

The SCI ports associated with transmit pins 3 and 1 are configured as outputs if the transmitter is enabled
The SCI ports associated with receive pins 2 and 0 are configured as inputs if the receiver is &edbled.

to SCI Block Guide for details
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Address Offset: $ 09

Bit 7 6 5 4 3 2 1 Bit 0
Read: PTIS7 PTIS6 PTIS5 PTIS4 PTIS3 PTIS2 PTIS1 PTISO
Write:
Reset:

|:| = Reserved or unimplemented

Figure 3-8 Port S Input Register (PTIS)

Read:Anytime.
Write:Never, writes to this register have no effect.

This register always reads back the status of the associated pins. This also can be used to detect overlos
or short circuit conditions on output pins.

Address Offset:$_ 0A

Bit 7 6 5 4 3 2 1 Bit 0
\ljveri(ej-: DDRS7 DDRS6 DDRS5 DDRS4 DDRS3 DDRS2 DDRS1 DDRSO
Reset: 0 0 0 0 0 0 0 0

] = Reserved or unimplemented

Figure 3-9 Port S Data Direction Register (DDRS)

Read:Anytime.
Write:Anytime.

This register configures each port S pin as either input or output

If SPI is enabled, the SPI determines the pin direcRefier to SPI Block Guide for details.

If the associated SCI transmit or receive channel is enabled this register has no effect on the pins. The pin
is forced to be an output if a SCI transmit channel is enabled, it is forced to be an input if the SCI receive

channel is enabled.
The DDRS bits revert to controlling the 1/0 direction of a pin when the associated channel is disabled.

DDRSJ[7:0] — Data Direction Port S
1 = Associated pin is configured as output.
0 = Associated pin is configured as input.
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Due to internal synchronization circuits, it can take up to 2 bus cycles until the correct value isread on PTS
or PTIS registers, when changing the DDRS register.

Address Offset: $ 0B

Bit 7 6 5 4 3 2 1 Bit 0
\F;Verig RDRS7 RDRS6 RDRS5 RDRS4 RDRS3 RDRS2 RDRS1 RDRSO
Reset: 0 0 0 0 0 0 0 0
|:| = Reserved or unimplemented

Figure 3-10 Port S Reduced Drive Register (RDRS)

Read:Anytime.
Write:Anytime.

This register configures the drive strength of each port S output pin as either full or reduced. If the portis
used as input this bit is ignored.

RDRS[7:0] — Reduced Drive Port S
1 = Associated pin drives at about 1/3 of the full drive strength.
0 = Full drive strength at output.

Address Offset: $  0C

Bit 7 6 5 4 3 2 1 Bit 0
\?V?’?t‘g PERS7 PERS6 PERS5 PERS4 PERS3 PERS2 PERS1 PERSO
Reset: 1 1 1 1 1 1 1 1
|:| = Reserved or unimplemented

Figure 3-11 Port S Pull Device Enable Register (PERS)

Read:Anytime.
Write:Anytime.

This register configures whether a pull-up or a pull-down device is activated, if the port is used as input or
as output in wired-or (open drain) mode. This bit has no effect if the port is used as push-pull output. Out
of reset a pull-up device is enabled.

PERS[7:0] — Pull Device Enable Port S
1 = Either a pull-up or pull-down device is enabled.
0 = Pull-up or pull-down device is disabled.
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Address Offset: $ 0D

Bit 7 6 5 4 3 2 1 Bit 0
\F;V‘iig PPSS7 | PPSS6 | PPSS5 | PPSS4 | PPSS3 | PPSS2 | PPSS1 | PPSSO
Reset: 0 0 0 0 0 0 0 0
|:| = Reserved or unimplemented

Figure 3-12 Port S Polarity Select Register (PPSS)

Read:Anytime.
Write:Anytime.
This register selects whether a pull-down or a pull-up device is connected to the pin.

PPSS[7:0] — Pull Select Port S
1 = A pull-down device is connected to the associated port S pin, if enabled by the associated bit in

register PERS and if the port is used as input.
0 = A pull-up device is connected to the associated port S pin, if enabled by the associated bit in

register PERS and if the port is used as input or as wired-or output.

Address Offset: $  OE

Bit 7 6 5 4 3 2 1 Bit O
\?Vel'i(ej': WOMS7 | WOMS6 | WOMS5 | WOMS4 | WOMS3 | WOMS2 | WOMS1 | WOMSO
Reset: 0 0 0 0 0 0 0 0
|:| = Reserved or unimplemented

Figure 3-13 Port S Wired-Or Mode Register (WOMS)

Read:Anytime.
Write:Anytime.

This register configures the output pins as wired-or. If enabled the output is driven active low only
(open-drain). A logic level of “1” is not driven. It applies also to the SPI and SCI outputs and allows a
multipoint connection of several serial modules. This bit has no influence on pins used as inputs.

WOMSJ[7:0] — Wired-Or Mode Port S
1 = Output buffers operate as open-drain outputs.
0 = Output buffers operate as push-pull outputs.
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Address Offset: $__10

Bit 7
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6 5 4 3 2 1 Bit 0
Read:
Write: PTM7 PTM6 PTM5 PTM4 PTM3 PTM2 PTM1 PTMO
CAN: TXCANO | RXCANO | TXCANO | RXCANO | TXCANO | RXCANO
BDLC: TXB RXB
SPIO: [SCKoO | MOS0 | SS0 | MiSO0
Reset 0 0 0 0 0 0 0 0

|:| = Reserved or unimplemented

Figure 3-14 Port M I/O Register (PTM)

Read:Anytime.
Write:Anytime.

If the data direction bits of the associated I/0O pins are setto 1, a read returns the value of the port register,
otherwise the value at the pins is read.

PM[7:6]
General purpose I/O functionality.
PM[5:4]

The CANO function (TXCANO and RXCANO) takes precedence over the SPI0 and the general purpose
I/O function if the CANO module is enabled.

The SPIO function (SCKO and MOSIO) takes precedence of the general purpose I/O function if the
SPIO is enabledkefer to SPI Block Guide for detalils.
PM[3:2]

The CANO function (TXCANO and RXCANO) takes precedence over the SPI0 and the general purpose
I/0O function if the CANO module is enabledefer to MSCAN Block Guide for details.

The SPIO0 function$S0 and MISO0) takes precedence of the general purpose I/O function if the SP10
is enabled and not in bidirectional mo&efer to SPI Block Guide for details.
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PM[1:0]

The CANO function (TXCANO and RXCANO) takes precedence over the BDLC and the general
purpose 1/O function if the CANO module is enablRdfer to MSCAN Block Guide for details.

The BDLC function takes precedence over the general purpose 1/O function associated if enabled.
Refer to BDLC Block Guide for detalils.

Address Offset: $__ 11

Bit 7 6 5 4 3 2 1 Bit 0
Read: PTIM7 PTIM6 PTIM5 PTIM4 PTIM3 PTIM2 PTIM1 PTIMO
Write:
Reset:

|:| = Reserved or unimplemented

Figure 3-15 Port M Input Register (PTIM)

Read:Anytime.
Write:Never, writes to this register have no effect.

This register always reads back the status of the associated pins. This can also be used to detect overlog
or short circuit conditions on output pins.

Address Offset: $ 12

Bit 7 6 5 4 3 2 1 Bit 0
\ljveri(ej-: DDRM7 DDRM®6 DDRM5 DDRM4 DDRM3 DDRM2 DDRM1 DDRMO
Reset: 0 0 0 0 0 0 0 0

] = Reserved or unimplemented

Figure 3-16 Port M Data Direction Register (DDRM)

Read:Anytime.
Write:Anytime.

This register configures each port M pin as either input or output.

The CAN/BDLC forces the 1/O state to be an output for each port line associated with an enabled output
(TXCANO, TXB). It also forces the I/O state to be an input for each port line associated with an enabled
input (RXCANO, RXB). In those cases the data direction bits will not change.

The DDRM bits revert to controlling the 1/0 direction of a pin when the associated peripheral module is
disabled.

DDRM][7:0] — Data Direction Port M
1 = Associated pin is configured as output.
0 = Associated pin is configured as input.
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Due to internal synchronization circuits, it can take up to 2 bus cycles until the correct value is read on
PTM or PTIM registers, when changing the DDRM register.

Address Offset: $__ 13

svii:: RDRM7 RDRM6 RDRM5 RDRM4 RDRM3 RDRM2 RDRM1 RDRMO
Reset: 0 0 0 0 0 0 0 0

|:| = Reserved or unimplemented

Figure 3-17 Port M Reduced Drive Register (RDRM)

Read:Anytime.
Write:Anytime.

This register configures the drive strength of each port M output pin as either full or reduced. If the portis
used as input this bit is ignored.

RDRM][7:0] — Reduced Drive Port M
1 = Associated pin drives at about 1/3 of the full drive strength.

0 = Full drive strength at output.

Address Offset: $ 14

Bit 7 6 5 4 3 2 1 Bit0
5\2‘;2_: PERM7 PERM6 PERMS5 PERM4 PERM3 PERM2 PERM1 PERMO
Reset: 0 0 0 0 0 0 0 0

|:| = Reserved or unimplemented

Figure 3-18 Port M Pull Device Enable Register (PERM)

Read:Anytime.
Write:Anytime.

This register configures whether a pull-up or a pull-down device is activated, if the port is used as input or
wired-or output. This bit has no effect if the port is used as push-pull output. Out of reset no pull device is
enabled.

PERM[7:0] — Pull Device Enable Port M
1 = Either a pull-up or pull-down device is enabled.
0 = Pull-up or pull-down device is disabled.
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Address Offset: $__15

Bit 7 6 5 4 3 2 1 Bit 0
\F;Verig PPSM7 PPSM6 PPSM5 PPSM4 PPSM3 PPSM2 PPSM1 PPSMO
Reset: 0 0 0 0 0 0 0 0
|:| = Reserved or unimplemented

Figure 3-19 Port M Polarity Select Register (PPSM)

Read:Anytime.
Write:Anytime.

This register selects whether a pull-down or a pull-up device is connected to the pin. If CAN is active a
pull-up device can be activated on the RXCANO inputs, but not a pull-down. If BDLC is active a
pull-down device can be activated on the RXB pin but not a pull-up.

PPSM[7:0] — Pull Select Port M
1 = A pull-down device is connected to the associated port M pin, if enabled by the associated bit
in register PERM and if the port is used as a general purpose or BDLC input but not as
RXCAN.
0 = A pull-up device is connected to the associated port M pin, if enabled by the associated bit in
register PERM and if the port is used as general purpose or RXCAN input but not as BDLC.

Address Offset: $ 16

Bit 7 6 5 4 3 2 1 Bit O
\?Vel'i(ej': WwOMM7 | WOMM6 | WOMM5 | WOMM4 | WOMM3 [ wOMM2 | WOMM1 | WOMMO
Reset: 0 0 0 0 0 0 0 0
|:| = Reserved or unimplemented

Figure 3-20 Port M Wired-Or Mode Register (WOMM)

Read:Anytime.
Write:Anytime.

This register configures the output pins as wired-or. If enabled the output is driven active low only
(open-drain). A logic level of “1” is not driven. It applies also to the CAN and BDLC outputs and allows
a multipoint connection of several serial modules. This bit has no influence on pins used as inputs.

WOMM][7:0] — Wired-Or Mode Port M
1 = Qutput buffers operate as open-drain outputs.
0 = Output buffers operate as push-pull outputs.
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Address Offset: $__ 17

Bit 7 6 5 4 3 2 1 Bit 0
R :
ef"‘d 0 0 0 MODRR4 0 0 MODRR1 | MODRRO
Write:
Reset: 0 0 0 0 0 0 0 0

|:| = Reserved or unimplemented

Figure 3-21 Module Routing Register (MODRR)

Read:Anytime.
Write:Anytime.
This register configures the re-routing of CANO and SPI0 on defined port pins.

MODRR[1:0] — CANO RoutingMODRR[4] — SPI0 Routing
Table 3-3 CANO Routing

MODRRI[1] [MODRRI[0] [RXCANO |TXCANO
0 0 PMO PM1
0 1 PM2 PM3
1 0 PM4 PM5
1 1 PJ6 PJ7
Table 3-4 SPIO Routing
MODRR[4]| MISO0 | MOSIO | SCKO SSO
0 PS4 PS5 PS6 PS7
1 PM2 PM4 PM5 PM3
3.1.4 Port P Registers
Address Offset: $__ 18
Bit 7 6 5 4 3 2 1 Bit 0
\?veriz PTP7 PTP6 PTP5 PTP4 PTP3 PTP2 PTP1 PTPO
PWM: [ PWM7 | PWM6 | PWM5 | PWM4 | PWM3 | PWM2 | PWMLI | PWMO
Reset: 0 0 0 0 0 0 0 0

] = Reserved or unimplemented

Figure 3-22 Port P I/0O Register (PTP)

Read:Anytime.
Write:Anytime.
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If the data direction bits of the associated I/0O pins are setto 1, a read returns the value of the port register,

otherwise the value at the pins is read.

The PWM function takes precedence over the general purpose I/O function if the associated PWM channel
is enabled. While channels 6-0 are output only if the respective channel is enabled, channel 7 can be PWNM
output or input if the shutdown feature is enabkelfer to PWM Block Guide for details.

Address Offset: $__19

Bit 7 6 5 4 3 2 1 Bit 0
Read: PTIP7 PTIP6 PTIP5 PTIP4 PTIP3 PTIP2 PTIP1 PTIPO
Write:
Reset:
|:| = Reserved or unimplemented

Figure 3-23 Port P Input Register (PTIP)

Read:Anytime.
Write:Never, writes to this register have no effect.

This register always reads back the status of the associated pins. This can be also used to detect overlog
or short circuit conditions on output pins.

Address Offset: $ 1A

Bit 7 6 5 4 3 2 1 Bit 0
\|7\/el’i(ej DDRP7 DDRP6 DDRP5 DDRP4 DDRP3 DDRP2 DDRP1 DDRPO
Reset: 0 0 0 0 0 0 0 0
] = Reserved or unimplemented

Figure 3-24 Port P Data Direction Register (DDRP)

Read:Anytime.
Write:Anytime.

This register configures each port P pin as either input or output.

If the associated PWM channel is enabled this register has no effect on the pins.

The PWM forces the /O state to be an output for each port line associated with an enabled PWM7-0
channel. Channel 7 can force the pin to input if the shutdown feature is enabled.

The DDRM bits revert to controlling the I/O direction of a pin when the associated PWM channel is
disabled.

DDRP[7:0] — Data Direction Port P
1 = Associated pin is configured as output.
0 = Associated pin is configured as input.
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Due to internal synchronization circuits, it can take up to 2 bus cycles until the correct value is read on PTP
or PTIP registers, when changing the DDRP register.

Address Offset: $__1B

Bit 7 6 5 4 3 2 1 Bit 0
5\222_: RDRP7 RDRP6 RDRP5 RDRP4 RDRP3 RDRP2 RDRP1 RDRPO
Reset: 0 0 0 0 0 0 0 0

|:| = Reserved or unimplemented

Figure 3-25 Port P Reduced Drive Register (RDRP)

Read:Anytime.
Write:Anytime.

This register configures the drive strength of each port P output pin as either full or reduced. If the portis
used as input this bit is ignored.

RDRP[7:0] — Reduced Drive Port P
1 = Associated pin drives at about 1/3 of the full drive strength.
0 = Full drive strength at output.

Address Offset: $  1C

Bit 7 6 5 4 3 2 1 Bit 0
\?Veri:f PERP7 PERP6 PERP5 PERP4 PERP3 PERP2 PERP1 PERPO
Reset: 0 0 0 0 0 ) 5 5

|:| = Reserved or unimplemented

Figure 3-26 Port P Pull Device Enable Register (PERP)

Read:Anytime.
Write:Anytime.

This register configures whether a pull-up or a pull-down device is activated, if the port is used as input.
This bit has no effect if the port is used as output. Out of reset no pull device is enabled.

PERP[7:0] — Pull Device Enable Port P
1 = Either a pull-up or pull-down device is enabled.
0 = Pull-up or pull-down device is disabled.

@ MOTOROLA 31



PIM_9DJ64 Block Guide — V01.02

Address Offset: $__1D

Bit 7 6 5 4 3 2 1 Bit 0
\F;Verigf PPSP7 | PPSP6 | PPSP5 | PPSP4 | PPSP3 | PPSP2 | PPSP1 | PPSPO
Reset: 0 0 0 0 0 0 0 0
|:| = Reserved or unimplemented

Figure 3-27 Port P Polarity Select Register (PPSP)

Read:Anytime.
Write:Anytime.

This register serves a dual purpose by selecting the polarity of the active interrupt edge as well as selecting
a pull-up or pull-down device if enabled.

PPSP[7:0] — Polarity Select Port P
1 = Rising edge on the associated port P pin sets the associated flag bit in the PIFP register.A
pull-down device is connected to the associated port P pin, if enabled by the associated bit in
register PERP and if the port is used as input.
0 = Falling edge on the associated port P pin sets the associated flag bit in the PIFP register.A
pull-up device is connected to the associated port P pin, if enabled by the associated bit in
register PERP and if the port is used as input.

Address Offset: $  1E

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Write: PIEP7 PIEP6 PIEP5 PIEP4 PIEP3 PIEP2 PIEP1 PIEPO
Reset: 0 0 0 0 0 0 0 0
] = Reserved or unimplemented

Figure 3-28 Port P Interrupt Enable Register (PIEP)

Read:Anytime.
Write:Anytime.

This register disables or enables on a per pin basis the edge sensitive external interrupt associated with po
P.

PIEP[7:0] — Interrupt Enable Port P
1 = Interrupt is enabled.
0 = Interrupt is disabled (interrupt flag masked).
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Bit 7 6 5 4 3 2 1 Bit 0
Read:
Wite, | PIFP7 PIFP6 PIFP5 PIFP4 | PIFP3 PIFP2 PIFP1 PIFPO
Reset: 0 0 0 0 0 0 0 0
|:| = Reserved or unimplemented

Figure 3-29 Port P Interrupt Flag Register (PIFP)

Read:Anytime.
Write:Anytime.

Each flag is set by an active edge on the associated input pin. This could be a rising or a falling edge basec
on the state of the PPSP register. To clear this flag, write “1” to the corresponding bit in the PIFP register.
Writing a “0” has no effect.

PIFP[7:0] — Interrupt Flags Port P
1 = Active edge on the associated bit has occurred (an interrupt will occur if the associated enable
bit is set).
Writing a “1” clears the associated flag.
0 = No active edge pending.
Writing a “0” has no effect.

3.1.5 Port H Registers

Address Offset:$ 20

Bit 7 6 5 4 3 2 1 Bit 0
Read:
e | PTHT PTH6 PTHS PTH4 PTH3 PTH2 PTHL PTHO
Reset: 0 0 0 0 0 0 0 0
] = Reserved or unimplemented

Figure 3-30 Port H I/O Register (PTH)

Read:Anytime.
Write:Anytime.

If the data direction bits of the associated I/O pins are setto 1, a read returns the value of the port register,
otherwise the value at the pins is read.
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Address Offset: $__ 21

Bit 7 6 5 4 3 2 1 Bit 0
Read: PTIH7 PTIH6 PTIH5 PTIH4 PTIH3 PTIH2 PTIH1 PTIHO
Write:
Reset:

|:| = Reserved or unimplemented

Figure 3-31 Port H Input Register (PTIH)

Read:Anytime.
Write:Never, writes to this register have no effect.

This register always reads back the status of the associated pins. This can also be used to detect overlos
or short circuit conditions on output pins.

Address Offset: $ 22

Bit 7 6 5 4 3 2 1 Bit 0
\ljveri(ej-: DDRH7 DDRH6 DDRH5 DDRH4 DDRH3 DDRH2 DDRH1 DDRHO
Reset: 0 0 0 0 0 0 0 0

] = Reserved or unimplemented

Figure 3-32 Port H Data Direction Register (DDRH)

Read:Anytime.
Write:Anytime.

This register configures each port H pin as either input or output.

DDRH[7:0] — Data Direction Port H
1 = Associated pin is configured as output.
0 = Associated pin is configured as input.

Due to internal synchronization circuits, it can take up to 2 bus cycles until the correct value is read on
PTH or PTIH registers, when changing the DDRH register.
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Bit 7 6 5 4 3 2 1 Bit 0
5\222_: RDRH7 RDRH6 RDRH5 RDRH4 RDRH3 RDRH2 RDRH1 RDRHO
Reset: 0 0 0 0 0 0 0 )
|:| = Reserved or unimplemented

Figure 3-33 Port H Reduced Drive Register (RDRH)

Read:Anytime.
Write:Anytime.

This register configures the drive strength of each port H output pin as either full or reduced. If the portis
used as input this bit is ignored.

RDRH]J[7:0] — Reduced Drive Port H
1 = Associated pin drives at about 1/3 of the full drive strength.

0 = Full drive strength at output.

Address Offset: $ 24

Bit 7 6 5 4 3 2 1 Bit 0
\?V?rigf PERH7 PERH6 PERH5 PERH4 PERH3 PERH2 PERH1 PERHO
Reset: 0 0 0 0 0 ) 5 5
|:| = Reserved or unimplemented

Figure 3-34 Port H Pull Device Enable Register (PERH)

Read:Anytime.

Write:Anytime.

This register configures whether a pull-up or a pull-down device is activated, if the port is used as input.
This bit has no effect if the port is used as output. Out of reset no pull device is enabled.

PERH[7:0] — Pull Device Enable Port H
1 = Either a pull-up or pull-down device is enabled.
0 = Pull-up or pull-down device is disabled.
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Address Offset: $__ 25

Bit 7 6 5 4 3 2 1 Bit 0
\F/a\/eri:: PPSH7 PPSH6 PPSH5 PPSH4 PPSH3 PPSH2 PPSH1 PPSHO
Reset: 0 0 0 0 0 0 0 0

= Reserved or unimplemented

Figure 3-35 Port H Polarity Select Register (PPSH)

Read:Anytime.
Write:Anytime.

This register serves a dual purpose by selecting the polarity of the active interrupt edge as well as selecting
a pull-up or pull-down device if enabled.

PPSHI[7:0] — Polarity Select Port H
1 = Rising edge on the associated port H pin sets the associated flag bit in the PIFH register.
A pull-down device is connected to the associated port H pin, if enabled by the associated bit
in register PERH and if the port is used as input.
0 = Falling edge on the associated port H pin sets the associated flag bit in the PIFH register.
A pull-up device is connected to the associated port H pin, if enabled by the associated bit in
register PERH and if the port is used as input.

Address Offset: $ 26

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Write: PIEH7 PIEH6 PIEH5 PIEH4 PIEH3 PIEH2 PIEH1 PIEHO
Reset: 0 0 0 0 0 0 0 0
] = Reserved or unimplemented

Figure 3-36 Port H Interrupt Enable Register (PIEH)

Read:Anytime.
Write:Anytime.

This register disables or enables on a per pin basis the edge sensitive external interrupt associated with po
H.

PIEH[7:0] — Interrupt Enable Port H
1 = Interrupt is enabled.
0 = Interrupt is disabled (interrupt flag masked).
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Bit 7 6 5 4 3 2 1 Bit 0
Read:
Write: PIFH7 PIFH6 PIFH5 PIFH4 PIFH3 PIFH2 PIFH1 PIFHO
Reset: 0 0 0 0 0 0 0 0
|:| = Reserved or unimplemented

Figure 3-37 Port H Interrupt Flag Register (PIFH)

Read:Anytime.
Write:Anytime.

Each flag is set by an active edge on the associated input pin. This could be a rising or a falling edge basec
on the state of the PPSH register. To clear this flag, write “1” to the corresponding bit in the PIFH register.
Writing a “0” has no effect.

PIFH[7:0] — Interrupt Flags Port H
1 = Active edge on the associated bit has occurred (an interrupt will occur if the associated enable
bit is set).
Writing a “1” clears the associated flag.
0 = No active edge pending.
Writing a “0” has no effect.

3.1.6 Port J Registers

Address Offset: $ 28

Bit 7 6 5 4 3 2 1 Bit 0
Read: | pry7 PTJ6 0 0 0 0 PTJL PTJO
Write:
IC: SCL SDA
CANO: [ TXCANO RXCANO
Reset: 0 0 0 0
] = Reserved or unimplemented

Figure 3-38 Port J I/0 Register (PTJ)

Read:Anytime.
Write:Anytime.
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If the data direction bits of the associated I/0O pins are setto 1, a read returns the value of the port register,
otherwise the value at the pins is read.

PJ[7:6]
The IIC function (SCL and SDA) takes precedence over CANO and the general purpose I/O function
if the IIC is enabled. If the IIC module takes precedence the SDA and SCL outputs are configured as
open drain outputfefer to IIC Block Guide for details.
The CANO function (TXCANO and RXCANO) takes precedence over the general purpose I/O function
if the CANO module is enabled and routed h&efer to MSCAN Block Guide for details.

Address Offset: $ 29

Bit 7 6 5 4 3 2 1 Bit 0
Read: PTIJ7 PTIJ6 0 0 0 0 PTIJ1 PTIJO
Write:
Reset:

|:| = Reserved or unimplemented

Figure 3-39 Port J Input Register (PTIJ)

Read:Anytime.
Write:Never, writes to this register have no effect.

This register always reads back the status of the associated pins. This can be used to detect overload o
short circuit conditions on output pins.

Address Offset: $__ 2A

Bit 7 6 5 4 3 2 1 Bit 0
Read: | 037 | DDRIs 0 0 0 0 DDRJ1 | DDRJO
Write:
Reset: 0 0 - - - - 0 0

|:| = Reserved or unimplemented

Figure 3-40 Port J Data Direction Register (DDRJ)

Read:Anytime.
Write:Anytime.

This register configures each port J pin as either input or output.

The CAN forces the I/O state to be an output on PJ7 (TXCANO) and an input on pin PJ6 (RXCANO). The
[IC takes control of the I/O if enabled. In these cases the data direction bits will not change. The DDRJ
bits revert to controlling the 1/O direction of a pin when the associated peripheral module is disabled.

DDRJ[7:6][1:0] — Data Direction Port J
1 = Associated pin is configured as output.
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0 = Associated pin is configured as input.

Due to internal synchronization circuits, it can take up to 2 bus cycles until the correct value is read on PTJ
or PTIJ registers, when changing the DDRJ register.

Address Offset: $ 2B

Bit 7 6 1 Bit 0
Read: | ohri7 | RDRI6 RDRJ1L | RDRJO
Write:
Reset: 0 0 - - - - 0 0

] = Reserved or unimplemented

Figure 3-41 Port J Reduced Drive Register (RDRJ)

Read:Anytime.
Write:Anytime.

This register configures the drive strength of each port J output pin as either full or reduced. If the port is
used as input this bit is ignored.

RDRJ[7:6][1:0] — Reduced Drive Port J
1 = Associated pin drives at about 1/3 of the full drive strength.
0 = Full drive strength at output.

Address Offset: $__2C

Bit 7 6 5 4 3 2 1 Bit 0
Read: | oep37 | PERJS 0 0 0 0 PERJ1 | PERJO
Write:
Reset: 1 1 - - - - 1 1

|:| = Reserved or unimplemented

Figure 3-42 Port J Pull Device Enable Register (PERJ)

Read:Anytime.
Write:Anytime.

This register configures whether a pull-up or a pull-down device is activated, if the port is used as input or
as wired-or output. This bit has no effect if the port is used as push-pull output. Out of reset a pull-up device
is enabled.

PERJ[7:6][1:0] — Pull Device Enable Port J
1 = Either a pull-up or pull-down device is enabled.
0 = Pull-up or pull-down device is disabled.
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Address Offset: $__ 2D

Bit 7 6 1 Bit 0
Read: | o537 | ppsis PPSJ1 | PPSJO
Write:
Reset: 0 0 0 0

|:| = Reserved or unimplemented

Figure 3-43 Port J Polarity Select Register (PPSJ)

Read:Anytime.
Write:Anytime.

This register serves a dual purpose by selecting the polarity of the active interrupt edge as well as selecting
a pull-up or pull-down device if enabled.

PPSJ[7:6][1:0] — Polarity Select Port J
1 = Rising edge on the associated port J pin sets the associated flag bit in the PIFJ register.
A pull-down device is connected to the associated port J pin, if enabled by the associated bit in
register PERJ and if the port is used as input.
0 = Falling edge on the associated port J pin sets the associated flag bit in the PIFJ register.
A pull-up device is connected to the associated port J pin, if enabled by the associated bit in
register PERJ and if the port is used as general purpose input or as IIC port.

Address Offset: $  2E

Bit 7 6 5 4 3 2 1 Bit 0
Read: | o -7 PIEJ6 0 0 0 0 PIEJL PIEJO
Write:
Reset: 0 0 - - - - 0 0

] = Reserved or unimplemented

Figure 3-44 Port J Interrupt Enable Register (PIEJ)

Read:Anytime.
Write:Anytime.

This register disables or enables on a per pin basis the edge sensitive external interrupt associated with
port J.

PIEJ[7:6][1:0] — Interrupt Enable Port J
1 = Interrupt is enabled.
0 = Interrupt is disabled (interrupt flag masked).
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Address Offset: $_ 2F

Bit 7 6 5 4 3 2 1 Bit 0
Read: | o PIFJ6 0 0 0 0 PIFJ1 PIFJO
Write:
Reset: 0 0 - - - - 0 0

|:| = Reserved or unimplemented

Figure 3-45 Port J Interrupt Flag Register (PIFJ)

Read:Anytime.

Write:Anytime.

Each flag is set by an active edge on the associated input pin. This could be a rising or a falling edge basec
on the state of the PPSJ register. To clear this flag, write “1” to the corresponding bit in the PIFJ register.
Writing a “0” has no effect.

PIFJ[7:6][1:0] — Interrupt Flags Port J

1 = Active edge on the associated bit has occurred (an interrupt will occur if the associated enable
bit is set).
Writing a “1” clears the associated flag.

0 = No active edge pending.
Writing a “0” has no effect.
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Section 4 Functional Description

4.1 General
Each pin can act as general purpose I/O. In addition the pin can act as an output from a peripheral module
or an input to a peripheral module.

A set of configuration registers is common to all ports. All registers can be written at any time, however a
specific configuration might not become active.

Example:

Selecting a pull-up resistor. This resistor does not become active while the port is used as a push-pull
output.

4.1.1 1/O register

This register holds the value driven out to the pin if the port is used as a general purpose 1/O.

Writing to this register has only an effect on the pin if the port is used as general purpose output. When
reading this address, the value of the pins is returned if the data direction register bits are set to 0.

If the data direction register bits are set to 1, the contents of the I/O register is returned. This is independent
of any other configuratiorF{gure 4-1).

4.1.2 Input register
This is a read-only register and always returns the value of thEiguré¢ 4-1).
4.1.3 Data direction register

This register defines whether the pin is used as an input or an output.

If a peripheral module controls the pin the contents of the data direction register is ighayece(4-1 ).
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PTI [«

|
PAD
PT o

DDR 0

data out

Module output enable

module enable

Figure 4-1 lllustration of I/O pin functionality

4.1.4 Reduced drive register
If the port is used as an output the register allows the configuration of the drive strength.
4.1.5 Pull device enable register

This register turns on a pull-up or pull-down device.

It becomes only active if the pin is used as an input or as a wired-or output.
4.1.6 Polarity select register

This register selects either a pull-up or pull-down device if enabled.
It becomes only active if the pin is used as an input. A pull-up device can be activated if the pin is used as
a wired-or output.

4.2 PortT

This port is associated with the ECT module.

Port T pins PT[7:0] can be used for either general-purpose 1/O, or with the channels of the Enhanced
Capture Timer.

During reset, port T pins are configured as high-impedance inputs.
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4.3 Port S

This port is associated with SCIO, SCI1 and SPIO.
Port S pins PS[7:0] can be used either for general-purpose 1/O, or with the SCI and SPI subsystems.
During reset, port S pins are configured as inputs with pull-up.

The SPIO pins can be re-routed. Refeffigure 3-21 .

4.4 Port M

This port is associated with the BDLC, CANO and SPIO.
Port M pins can be used for either general purpose 1/O, or with the CAN, J1850 and SPI subsystems.
During reset, port M pins are configured as high-impedance inputs.

The CANO and SPIO0 pins can be re-routed. Ref&iigare 3-21 .
4.4.1 Module Routing Register

This register allows to re-route the CANOand SPI0 pins to predefined pins.

4.5 Port P

This port is associated with the PWM.
Port P pins PP[7:0] can be used for either general purpose 1/O, or with the PWM and SPI subsystems.

If the PWM is enabled the pins become PWM output channels with the exception of pin 7 which can be
PWM input or output.

During reset, port P pins are configured as high-impedance inputs.

Port P offers 8 I/O pins with edge triggered interrupt capability in wired-or fashion. The interrupt enable
as well as the sensitivity to rising or falling edges can be individually configured on per pin basis. All 8
bits/pins share the same interrupt vector. Interrupts can be used with the pins configured as inputs or
outputs.

An interrupt is generated when a bit in the port interrupt flag register and its corresponding port interrupt
enable bit are both set. This external interrupt feature is capable to wake up the CPU when itis in STOF
or WAIT mode.

A digital filter on each pin prevents pulsdsigure 4-3 ) shorter than a specified time from generating an
interrupt. The minimum time varies over process conditions, temperature and veitage 4-2 and
Table 4-1).
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Glitch, filtered out, no interrupt flag set

I

Valid pulse, interrupt flag set uncertain

Y

i
Py |
|

:4 tpval >,

Figure 4-2 Interrupt Glitch Filter on Port P, H and J (PPS=0)

Table 4-1 Pulse Detection Criteria

Mode
Pulse STOP sTop!
Unit
Ignored thuise <= 3 | bus clocks toulse <= tpign
Uncertain 3<thuse <4 | busclocks toign < touise < tpval
Valid thuise >= 4 | bus clocks toulse >= tpval

NOTES:

1. These values include the spread of the oscillator frequency over tempera-
ture, voltage and process.

—\J \/—
}4 tpuise ,‘

Figure 4-3 Pulse lllustration

A valid edge on an input is detected if 4 consecutive samples of a passive level are followed by 4
consecutive samples of an active level directly or indirectly.

The filters are continuously clocked by the bus clock in RUN and WAIT mode. In STOP mode the clock
is generated by a single RC oscillator in the Port Integration Module. To maximize current saving the RC
oscillator runs only if the following condition is true on any pin:
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Sample count <=4 and port interrupt enabled (PIE=1) and port interrupt flag not set (PIF=0).

46 PortH

During reset, port H pins are configured as high-impedance inputs.

Port H offers 8 1/0 ports with the same interrupt features as port P.

4.7 PortJ

This port is associated with the CANO and the IIC.

Port J pins PJ[7:6] and PJ[1:0] can be used for either general purpose 1/O, or with the CAN and IIC
subsystems.

During reset, port J pins are configured as inputs with pull-up.
If IIC takes precedence the pins become IIC open-drain output pins.
Port J pins can be used with the routed CANO modules. Refgguce 3-21 .

Port J offers 4 1/0O ports with the same interrupt features as port P.

4.8 Port A, B, E, K, and BKGD pin

All port and pin logic is located in the core moduRefer to MEBI in HCS12 Core User Guide for details.
4.9 External Pin Descriptions

All ports start up as general purpose inputs on reset.

4.10 Low Power Options

4.10.1 Run Mode
No low power options exist for this module in run mode.
4.10.2 Wait Mode
No low power options exist for this module in wait mode.
4.10.3 Stop Mode

All clocks are stopped. There are asynchronous paths to generate interrupts from STOP on port P, H and .
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Section 5 Initialization/Application Information

TBD

@ MOTOROLA 47



PIM_9DJ64 Block Guide — V01.02

48 @ MOTOROLA



Index

Initialization/application information 47

PIM_9DJ64 Block Guide — V01.02

@ MOTOROLA

49



PIM_9DJ64 Block Guide — V01.02

50 @ MOTOROLA



Block Guide End Sheet

@ MOTOROLA

PIM_9DJ64 Block Guide — V01.02

51



PIM_9DJ64 Block Guide — V01.02

FINAL PAGE OF
52
PAGES

52 @ MOTOROLA



	Revision History
	Table of Contents
	List of Figures
	List of Tables
	Preface
	Section 1 Introduction
	1.1 Overview
	1.2 Features
	1.3 Block Diagram

	Section 2 External Signal Description
	2.1 Overview
	2.2 Signal properties

	Section 3 Memory Map/Register Definition
	3.1 Register Descriptions
	3.1.1 Port T Registers
	3.1.2 Port S Registers
	3.1.3 Port M Registers
	3.1.4 Port P Registers
	3.1.5 Port H Registers
	3.1.6 Port J Registers


	Section 4 Functional Description
	4.1 General
	4.1.1 I/O register
	4.1.2 Input register
	4.1.3 Data direction register
	4.1.4 Reduced drive register
	4.1.5 Pull device enable register
	4.1.6 Polarity select register

	4.2 Port T
	4.3 Port S
	4.4 Port M
	4.4.1 Module Routing Register

	4.5 Port P
	4.6 Port H
	4.7 Port J
	4.8 Port A, B, E, K, and BKGD pin
	4.9 External Pin Descriptions
	4.10 Low Power Options
	4.10.1 Run Mode
	4.10.2 Wait Mode
	4.10.3 Stop Mode


	Section 5 Initialization/Application Information
	Index
	Block Guide End Sheet

