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Derivative Differences and Document References

Derivative Differences

Table 0-1 shows the availability of peripheral modules on the various derivatives. For details about the
compatibility within the MC9S12D-Family refer also to engineering bulletin EB386.

Table 0-1 Derivative Differences

Generic device | MC9S12DJ64 MC9S12D64 MC9S12A64 MC9S12D32 MC9S12A32
CANO 1 1 0 1 0
J1850/BDLC 1 0 0 0 0
Packages 112LQFP, 80QFP | 112LQFP, 80QFP | 112LQFP, 80QFP 80QFP 80QFP
Mask Set L86D L86D L86D L86D L86D
Temp Options M, V, C M,V, C C M,V, C C
Package Codes PV, FU PV, FU PV, FU FU FU

Note

An errata exists
contact Sales
office

An errata exists
contact Sales
office

An errata exists
contact Sales
office

An errata exists
contact Sales
office

An errata exists
contact Sales
office

MC9S12 DJ64 C FU

Temperature Options

C=-40°Cto 85°C
V =-40°C to 105°C
M =-40°C to 125°C

Package Options
FU=  80QFP
PV = 112LQFP

Ly Package Option

p» Device Title

Temperature Option

» Controller Family

Figure 0-1 Order Partnumber Example

The following items should be considered when using a derivative.
* Reqisters

— Do not write or read CANO registers (after reset: address range $0140 - $017F), if using a
derivative without CANO (se&able 0-1).

— Do not write or read BDLC registers (after reset: address range $00E8 - $00EF), if using a
derivative without BDLC (se&able 0-1).

* Interrupts

— Fill the four CANO interrupt vectors ($FFBO - $FFB7) according to your coding policies for
unused interrupts, if using a derivative without CANO (Bakle 0-1).

— Fill the BDLC interrupt vector ($FFC2, $FFC3) according to your coding policies for unused
interrupts, if using a derivative without BDLC (sEable 0-1).

@ MOTOROLA 15
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e Ports

— The CANO pin functionality (TXCANO, RXCANO) is not available on port PJ7, PJ6, PM5,
PM4, PM3, PM2, PM1 and PMO, if using a derivative without CANO Tsd#e 0-1).

— The BDLC pin functionality (TXB, RXB) is not available on port PM1 and PMO, if using a
derivative without BDLC (se&able 0-1).

— Do not write MODRR1 and MODRRO Bit of Module Routing Register (PIM_9DJ64 Block
User Guide), if using a derivative without CANO (Sexble 0-1).

* Pins not available in 80 pin QFP package

— PortH
In order to avoid floating nodes the ports should be either configured as outputs by setting the
data direction register (DDRH at Base+$0262) to $FF, or enabling the pull resistors by writing
a $FF to the pull enable register (PERH at Base+$0264).

— Port J[1:0]
Port J pull-up resistors are enabled out of reset on all four pins (7:6 and 1:0). Therefore care must
be taken not to disable the pull enables on PJ[1:0] by clearing the bits PERJ1 and PERJO at
Base+$026C.

— PortK
Port K pull-up resistors are enabled out of reset, i.e. Bit 7 = PUKE = 1 in the register PUCR at
Base+$000C. Therefor care must be taken not to clear this bit.

— Port M[7:6]
PM7:6 must be configured as outputs or their pull resistors must be enabled to avoid floating
inputs.

— Port P6
PP6 must be configured as output or its pull resistor must be enabled to avoid a floating input.

— Port S[7:4]
PS7:4 must be configured as outputs or their pull resistors must be enabled to avoid floating
inputs.

— PADI[15:8] (ATD1 channels)
Out of reset the ATD1 is disabled preventing current flows in the pins. Do not modify the ATD1
registers!

Document References

The Device User Guide provides information about the MC9S12DJ64 device made up of standard HCS12
blocks and the HCS12 processor core.

This document is part of the customer documentation. A complete set of device manuals also includes all
the individual Block Guides of the implemented modules. In a effort to reduce redundancy all module
specific information is located only in the respective Block Guide. If applicable, special implementation
details of the module are given in the block description sections of this document.

SeeTable 0-2 for names and versions of the referenced documents throughout the Device User Guide.
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Table 0-2 Document References

User Guide Vgrr{c,l Document Order Number
HCS12 CPU Reference Manual | V02 S12CPUV2/D
HCS12 Module Mapping Control (MMC) Block Guide | V04 S12MMCV4/D
HCS12 Multiplexed External Bus Interface (MEBI) Block Guide | V03 S12MEBIV3/D
HCS12 Interrupt (INT) Block Guide | V01 S12INTV1/D
HCS12 Background Debug (BDM) Block Guide | V04 S12BDMV4/D
HCS12 Breakpoint (BKP) Block Guide | V01 S12BKPV1/D
Clock and Reset Generator (CRG) Block User Guide | V04 S12CRGV4/D
Oscillator (OSC) Block User Guide | V02 S120SCV2/D
Enhanced Capture Timer 16 Bit 8 Channel (ECT_16B8C) Block User Guide| V01 S12ECT16B8CV1/D
Analog to Digital Converter 10 Bit 8 Channel (ATD_10B8C) Block User Guide | V02 S12ATD10B8CV2/D
Inter IC Bus (IIC) Block User Guide | V02 S121ICVv2/D
Asynchronous Serial Interface (SCI) Block User Guide | V02 S12SCIV2/D
Serial Peripheral Interface (SPI) Block User Guide | V02 S12SPIV2/D
Pulse Width Modulator 8 Bit 8 Channel (PWM_8B8C) Block User Guide | V01 S12PWM8B8CV1/D
64K Byte Flash (FTS64K) Block User Guide | V01 S12FTS64KV1/D
1K Byte EEPROM (EETS1K) Block User Guide | V01 S12EETS1KV1/D
Byte Level Data Link Controller -J1850 (BDLC) Block User Guide | V01 S12BDLCV1/D
Motorola Scalable CAN (MSCAN) Block User Guide | V02 S12MSCANV2/D
Voltage Regulator (VREG) Block User Guide | V01 S12VREGV1/D
Port Integration Module (PIM_9DJ64) Block User Guide | V01 S12PIM9DJ64V1/D
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Section 1 Introduction

1.1 Overview

The MC9S12DJ64 microcontroller unit (MCU) is a 16-bit device composed of standard on-chip
peripherals including a 16-bit central processing unit (HCS12 CPU), 64K bytes of Flash EEPROM, 4K
bytes of RAM, 1K bytes of EEPROM, two asynchronous serial communications interfaces (SCI), one
serial peripheral interfaces (SPI), an 8-channel IC/OC enhanced capture timer, two 8-channel, 10-bit
analog-to-digital converters (ADC), an 8-channel pulse-width modulator (PWM), a digital Byte Data Link
Controller (BDLC), 29 discrete digital I/O channels (Port A, Port B, Port K and Port E), 20 discrete digital
I/0O lines with interrupt and wakeup capability, a CAN 2.0 A, B software compatible modules
(MSCAN12), and an Inter-IC Bus. The MC9S12DJ64 has full 16-bit data paths throughout. However, the
external bus can operate in an 8-bit narrow mode so single 8-bit wide memory can be interfaced for lower
cost systems. The inclusion of a PLL circuit allows power consumption and performance to be adjusted to
suit operational requirements.

1.2 Features

e« HCS12 Core

16-bit HCS12 CPU
i. Upward compatible with M68HC11 instruction set

ii. Interrupt stacking and programmer’s model identical to M68HC11
iii. Instruction queue
iv. Enhanced indexed addressing

— MEBI (Multiplexed External Bus Interface)

— MMC (Module Mapping Control)

— INT (Interrupt control)

— BKP (Breakpoints)

— BDM (Background Debug Mode)

* CRG (low current Colpitts or Pierce oscillator, PLL, reset, clocks, COP watchdog, real time
interrupt, clock monitor)

e 8-bit and 4-bit ports with interrupt functionality
— Digital filtering
— Programmable rising or falling edge trigger
* Memory
— 64K Flash EEPROM
— 1K byte EEPROM
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— 4K byte RAM
* Two 8-channel Analog-to-Digital Converters
— 10-bit resolution
— External conversion trigger capability
» 1M bit per second, CAN 2.0 A, B software compatible module
— Five receive and three transmit buffers
— Flexible identifier filter programmable as 2 x 32 bit, 4 x 16 bit or 8 x 8 bit
— Four separate interrupt channels for Rx, Tx, error and wake-up
— Low-pass filter wake-up function
— Loop-back for self test operation
* Enhanced Capture Timer
— 16-bit main counter with 7-bit prescaler
— 8 programmable input capture or output compare channels
— Four 8-bit or two 16-bit pulse accumulators
8 PWM channels
— Programmable period and duty cycle
— 8-bit 8-channel or 16-bit 4-channel
— Separate control for each pulse width and duty cycle
— Center-aligned or left-aligned outputs
— Programmable clock select logic with a wide range of frequencies
— Fast emergency shutdown input
— Usable as interrupt inputs
» Serial interfaces
— Two asynchronous Serial Communications Interfaces (SCI)
— Synchronous Serial Peripheral Interface (SPI)
» Byte Data Link Controller (BDLC)

— SAE J1850 Class B Data Communications Network Interface Compatible and ISO Compatible
for Low-Speed (<125 Kbps) Serial Data Communications in Automotive Applications

e Inter-IC Bus (lIC)

— Compatible with 12C Bus standard

— Multi-master operation

— Software programmable for one of 256 different serial clock frequencies
e 112-Pin LQFP or 80 QFP package
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I/0O lines with 5V input and drive capability

5V A/D converter inputs

Operation at 50MHz equivalent to 25MHz Bus Speed
Development support

Single-wire background debug™ mode (BDM)
On-chip hardware breakpoints

1.3 Modes of Operation

User modes

* Normal and Emulation Operating Modes

Normal Single-Chip Mode

Normal Expanded Wide Mode
Normal Expanded Narrow Mode
Emulation Expanded Wide Mode
Emulation Expanded Narrow Mode

» Special Operating Modes

Special Single-Chip Mode with active Background Debug Mode
Special Test ModeMotorola use only)
Special Peripheral Mod&lptorola use only)

Low power modes

» Stop Mode
* Pseudo Stop Mode
* Wait Mode
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1.4 Block Diagram

Figure 1-1 shows a block diagram of the MC9S12DJ64 device.
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Figure 1-1 MC9S12DJ64 Block Diagram
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1.5 Device Memory Map

Table 1-1 andFigure 1-2 show the device memory map of the MC9S12DJ64 after reset. The 1K
EEPROM is mapped twice in a 2K address space. Note that after reset the bottom 1k of the EEPROM
($0000 - $03FF) are hidden by the register space, and the 1K $0400 - $07FF is hidden by the RAM.

Table 1-1 Device Memory Map for MC9S12DJ64

Address Module (BSyItZees)
$0000 - $000F | HCS12 Multiplexed External Bus Interface 16
$0010 - $0014 | HCS12 Module Mapping Control 5
$0015 - $0016 |HCS12 Interrupt 2
$0017 - $0019 |Reserved 3
$001A - $001B | Device ID register (PARTID) 2
$001C - $001D |HCS12 Module Mapping Control 2

$001E HCS12 Multiplexed External Bus Interface 1

$001F HCS12 Interrupt 1
$0020 - $0027 |Reserved 8
$0028 - $002F | HCS12 Breakpoint Module 8
$0030 - $0031 | HCS12 Module Mapping Control 2
$0032 - $0033 | HCS12 Multiplexed External Bus Interface 2
$0034 - $003F | Clock and Reset Generator (PLL, RTI, COP) 12
$0040 - $007F | Enhanced Capture Timer 16-bit 8 channels 64
$0080 - $009F | Analog to Digital Converter 10-bit 8 channels (ATDO) 32
$00A0 - $00C7 | Pulse Width Modulator 8-bit 8 channels (PWM) 40
$00C8 - $00CF | Serial Communications Interface 0 (SCIO) 8
$00DO0 - $00D7 | Serial Communications Interface 0 (SCI1) 8
$00D8 - $00DF | Serial Peripheral Interface (SPIO) 8
$00EOQ - $00E7 |Inter IC Bus 8
$00ES - $00EF | Byte Data Link Controller (BDLC) 8
$00FO - $00FF | Reserved 16
$0100- $010F | Flash Control Register 16
$0110 - $011B | EEPROM Control Register 12
$011C - $011F |Reserved 4
$0120 - $013F | Analog to Digital Converter 10-bit 8 channels (ATD1) 32
$0140 - $017F | Motorola Scalable Can (CANO) 64
$0180 - $023F | Reserved 192
$0240 - $027F | Port Integration Module (PIM) 64
$0280 - $03FF | Reserved 384
$0000 - $O7FF Eclizdljzssl\gsggaety 1k Array mapped twice in the 2048
$0000 - $0FFF | RAM array 4096
$8000 - $BFFF | Flash EEPROM Page Window 16384
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Table 1-1 Device Memory Map for MC9S12DJ64

Size
Address Module (Bytes)
Fixed Flash EEPROM array
$C000 - $FFFF |incl. 0.5K, 1K, 2K or 4K Protected Sector at end 16384

and 256 bytes of Vector Space at $FF80 - $FFFF

For More Information On This Product,
Go to: www.freescale.com
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Figure 1-2 MC9S12DJ64 Memory Map out of Reset

$1000
Unimplemented Unimplemented
Y Y
$4000
34000
$7FFF
$8000
33000
EXTERN
$BFFF
$C000
$C000
$FFFFE
SHFOO
$FFOO """ 1 [T 777
VECZORS VECTORS $FFFF
$FFFF
EXPANDED NORMAL SPECIAL
SINGLE CHIP SINGLE CHIP

REGISTERS
(Mappable to any 2K

Boundary within the
first 32K)

1K Bytes EEPROM
(Mappable to any 2K
Boundary; 1K mapped two
times in the 2K address
space)

4K Bytes RAM
(Mappable to any 4K
Boundary)

16K Fixed Flash

Page $3E = 62

(This is dependant on the
state of the ROMHM bit)

16K Page Window
4 x 16K Flash EEPROM
pages

16K Fixed Flash
Page $3F = 63

BDM
(if active)
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Table 1-2 Device Memory Map for MC9S12D32

Address Module (BSyItZees)
$0000 - $000F | HCS12 Multiplexed External Bus Interface 16
$0010 - $0014 |HCS12 Module Mapping Control 5
$0015 - $0016 |HCS12 Interrupt 2
$0017 - $0019 | Reserved 3
$001A - $001B | Device ID register (PARTID) 2
$001C - $001D |HCS12 Module Mapping Control 2

$001E HCS12 Multiplexed External Bus Interface 1

$001F HCS12 Interrupt 1
$0020 - $0027 |Reserved 8
$0028 - $002F | HCS12 Breakpoint Module 8
$0030 - $0031 |HCS12 Module Mapping Control 2
$0032 - $0033 | HCS12 Multiplexed External Bus Interface 2
$0034 - $003F | Clock and Reset Generator (PLL, RTI, COP) 12
$0040 - $007F | Enhanced Capture Timer 16-bit 8 channels 64
$0080 - $009F | Analog to Digital Converter 10-bit 8 channels (ATDO) 32
$00AO0 - $00C7 | Pulse Width Modulator 8-bit 8 channels (PWM) 40
$00C8 - $00CF | Serial Communications Interface 0 (SCI0) 8
$00DO0 - $00D7 | Serial Communications Interface 0 (SCI1) 8
$00D8 - $00DF | Serial Peripheral Interface (SPI0) 8
$00EOQ - $00E7 | Inter IC Bus 8
$00ES - $00EF | Byte Data Link Controller (BDLC) 8
$00FO - $00FF | Reserved 16
$0100- $010F | Flash Control Register 16
$0110 - $011B | EEPROM Control Register 12
$011C - $011F | Reserved 4
$0120 - $013F | Analog to Digital Converter 10-bit 8 channels (ATD1) 32
$0140 - $017F | Motorola Scalable Can (CANO) 64
$0180 - $023F | Reserved 192
$0240 - $027F | Port Integration Module (PIM) 64
$0280 - $03FF | Reserved 384
$0000 - $O7FF E(Ijzdljssoshg;;(r:aéy 1k Array mapped twice in the 2048
$0000 - $0FFF | RAM array, lower half ($0000-$07FF not usable) 4096
S1000 ST |y 7™ 17 | 103
$8000 - $FFFF | 32K Fixed Flash EEPROM array 32768

For More Information On This Product,
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Figure 1-3 MC9S12D32 Memory Map out of Reset

$1000
Unimplemented Unimplemented
Y Y
$4000
34000
$7FFF
$8000
33000
EXTERN
$BFFF
$C000
$C000
$FFFFE
SHFOO
$FFOO """ 1 [T 777
VECZORS VECTORS $FFFF
$FFFF
EXPANDED NORMAL SPECIAL
SINGLE CHIP SINGLE CHIP

REGISTERS
(Mappable to any 2K

Boundary within the
first 32K)

1K Bytes EEPROM
(Mappable to any 2K
Boundary; 1K mapped two
times in the 2K address
space)

4K Bytes RAM

lower half ($0000-$07FF)
not usable

(Mappable to any 4K
Boundary)

16K Fixed Flash
Block 1

(This is dependant on the
state of the ROMHM bit)

16K Fixed Flash
Block 1
(paging not usable)

16K Fixed Flash
Block 2

BDM
(if active)
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1.5.1 Detailed Register Map

$0000 - $000F MEBI map 1 of 3 (HCS12 Multiplexed External Bus Interface)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0000 porTA  Readl g 6 5 4 3 2 1 Bit 0
Write:
Read: . .
$0001 PORTB _ Bit 7 6 5 4 3 2 1 Bit 0
Write:
Read: . .
$0002 DDRA _ Bit 7 6 5 4 3 2 1 Bit 0
Write:
Read: . .
$0003 DDRB _ Bit 7 6 5 4 3 2 1 Bit 0
Write:
$0004 Reserved Re?dd: 0 0 0 0 0 0 0 0
Write:
$0005 Reserved Re?dd: 0 0 0 0 0 0 0 0
Write:
$0006 Reserved Re?dd: 0 0 0 0 0 0 0 0
Write:
$0007 Reserved Re?dd: 0 0 0 0 0 0 0 0
Write:
$0008 porTE ~ Read| g5 6 5 4 3 2 Bit 1 Bit 0
Write:
$0009 ppre  Read| g5 6 5 4 3 Bit 2 0 0
Write:
$000A PEAR \F;\/erig NOACCE 0 PIPOE | NECLK | LSTRE | RDWE 0 0
$000B MODE \F;\/erig MODC | MODB | MODA 0 VIS 0 EMK EME
$000C PUCR \F;\/erig PUPKE 0 0 PUPEE 0 0 PUPBE | PUPAE
$000D RDRIV \F;\/erig RDPK 0 0 RDPE 0 0 RDPB | RDPA
$000E EpicTL  Read:l 0 0 0 0 0 0 0 ESTR
Write:
$000F Reserved Re?dd: 0 0 0 0 0 0 0 0
Write:
$0010 - $0014 MMC map 1 of 4 (HCS12 Module Mapping Control)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0010 INITRM \F;\/erig RAM15 | RAM14 | RAM13 | RAM12 | RAM11 0 0 RAMHAL
$0011 INITRG \F;\/erig 0 REG14 | REG13 | REG12 | REG11 0 0 0
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$0010 - $0014 MMC map 1 of 4 (HCS12 Module Mapping Control)

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

$0012 INITEE S\Ierigf EE15 | EE14 | EE13 | EE12 | EE11 0 0 EEON

$0013 MISC S\Ierigf 0 0 0 0 EXSTR1 | EXSTRO | ROMHM | ROMON

$0014 Reserved eadil O 0 0 0 0 0 0 0
Write:

$0015 - $0016 INT map 1 of 2 (HCS12 Interrupt)

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

$0015 ITCR S\Ierigf 0 0 0 WRINT | ADR3 | ADR2 | ADR1 | ADRO
Read:

$0016 ITEST write.| 'NTE INTC INTA INT8 INT6 INT4 INT2 INTO

$0017 - $0019 Reserved

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

$0017- . ., Read:| 0 0 0 0 0 0 0 0

$0019 Write:

$001A - $001B Device ID Register (Table 1-4)

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

S001A pARTIDH  Read: D15 ID14 ID13 ID12 ID11 ID10 ID9 ID8
Write:

$001B paRTIDL  Read:| ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO
Write:

$001C - $001D MMC map 3 of 4 (HCS12 Module Mapping Control, Table 1-5)

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

$001C MEMSIZO Regd: reg_sw0 0 eep_swl | eep_swO 0 ram_sw2 | ram_swl | ram_swO
Write:

$001D MEMSIZ1 Regd: rom_sw1 | rom_swO 0 0 0 0 pag_swl | pag_swO
Write:

$001E - $001E MEBI map 2 of 3 (HCS12 Multiplexed External Bus Interface)

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

$001E INTCR | o | IRQE | IRQEN
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$001F - $001F

Address Name

$001F HPRIO

$0020 - $0027

Address Name
$0020 -
$0027 Reserved

$0028 - $002F

Address Name
$0028 BKPCTO
$0029 BKPCT1
$002A BKPOX
$002B BKPOH
$002C BKPOL
$002D BKP1X
$002E BKP1H
$002F BKP1L

$0030 - $0031

Address Name

$0030 PPAGE

$0031 Reserved

$0032 - $0033

Address Name
$0032 PORTK
$0033 DDRK

Read:
Write:

Read:
Write:

Read:
Write:

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

Read:
Write:
Read:
Write:

Read:
Write:
Read:
Write:

INT map 2 of 2 (HCS12 Interrupt)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PSEL7 | PSEL6 | PSEL5 | PSEL4 | PSEL3 | PSEL2 | PSEL1 0
Reserved
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0
BKP (HCS12 Breakpoint)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
BKEN | BKFULL | BKBDM | BKTAG 0 0 0 0
BKOMBH | BKOMBL | BKIMBH | BK1IMBL |BKORWE | BKORW |BK1RWE | BK1IRW
0 0 BKOV5 | BKOV4 | BKOV3 | BKOV2 | BKOV1 | BKOVO
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
0 0 BK1V5 | BK1V4 | BK1V3 | BK1V2 | BK1V1 | BK1VO
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
MMC map 4 of 4 (HCS12 Module Mapping Control)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 PIX5 PIX4 PIX3 PIX2 PIX1 PIXO0
0 0 0 0 0 0 0 0

MEBI map 3 of 3 (HCS12 Multiplexed External Bus Interface)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit0
Bit 7 6 5 4 3 2 1 Bit0

For More Information On This Product,
Go to: www.freescale.com
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$0034 - $003F

Address

$0034

$0035

$0036

$0037

$0038

$0039

$003A

$003B

$003C

$003D

$003E

$003F

Name

SYNR

REFDV

CTFLG
TEST ONLY

CRGFLG

CRGINT

CLKSEL

PLLCTL

RTICTL

COPCTL

FORBYP
TEST ONLY

CTCTL
TEST ONLY

ARMCOP

$0040 - $007F

Address

$0040

$0041

$0042

$0043

$0044

$0045

$0046

$0047

$0048

$0049

@ MOTOROLA

Name

TIOS
CFORC
OC7M
oC7D
TCNT (hi)
TCNT (lo)
TSCR1
TTOV
TCTL1

TCTL2
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Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

CRG (Clock and Reset Generator)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 SYN5 | SYN4 | SYN3 | SYN2 | SYN1 | SYNO
0 0 0 0 REFDV3 | REFDV2 | REFDV1 | REFDVO
0 0 0 0 0 0 0 0
RTIF | PORF 0 LockiF [E0CK | TRACK | oryyp | SEM
RTIE 0 0 LOCKIE 0 0 SCMIE 0
PLLSEL | PSTP | SYSWAI | ROAWAI | PLLWAI | CWAI | RTIWAI | COPWAI
CME | PLLON | AUTO | ACQ 0 PRE PCE | SCME
0 RTR6 | RTR5 | RTR4 | RTR3 | RTR2 | RTR1 | RTRO
WCOP | RSBCK 0 0 0 CR2 CR1 CRO
0 0 0 0 0 0 0 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
ECT (Enhanced Capture Timer 16 Bit 8 Channels)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
l0S7 l0S6 0S5 0S4 I0S3 l0S2 l0S1 10S0
0 0 0 0 0 0 0 0
Foc7 | Foce | FOocs | Foc4 | Foc3 | Foc2 | FOC1 | FOCO
OC7M7 | OC7M6 | OC7M5 | OC7M4 | OC7M3 | OC7M2 | OC7M1 | OC7MO
OC7D7 | OC7D6 | OC7D5 | OC7D4 | OC7D3 | OC7D2 | OC7D1 | OC7DO
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
TEN | TSWAI | TSFRZ | TFFCA 0 0 0 0
TOV7 | TOve | TOvs | Tov4 | Tovs | Tov2 | Tovi | TOvo
OoM7 oL7 OM6 oL6 OM5 oL5 OM4 oL4
OM3 oL3 OM2 oL2 om1 oL1 OMO OLO
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$0040 - $007F ECT (Enhanced Capture Timer 16 Bit 8 Channels)

Address  Name Bit 7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

$004A TCTL3 \Ff\frigf EDG7B | EDG7A | EDG6B | EDG6A | EDG5B | EDG5A | EDG4B | EDG4A

$004B TCTL4 \Ff\fr‘i"’:‘e’f EDG3B | EDG3A | EDG2B | EDG2A | EDG1B | EDG1A | EDGOB | EDGOA

$004C TIE Read:| 7, cel csl c4l cal c2l c1l col
Write:

$004D Tscrz  Readt o, 0 0 0 TCRE | PR2 PR1 PRO
Write:
Read:

$004E TFLGL 0 CTF CoF C5F C4F C3F C2F CIF COF

$004F TFLe2  Read oop 0 0 0 0 0 0 0
Write:

$0050 tcomiy  ReY| it 14 13 12 11 10 9 Bit 8
Write:

$0051 TCO (o)  ReAd| g7 6 5 4 3 2 1 Bit 0
Write:

$0052 tciiy %Y girgs 14 13 12 11 10 9 Bit 8
Write:

$0053 TC1(0)  ReAd| g7 6 5 4 3 2 1 Bit 0
Write:

$0054 Tc2(hiy % pitgs 14 13 12 11 10 9 Bit 8
Write:

$0055 TC2(0)  ReAd| g7 6 5 4 3 2 1 Bit 0
Write:

$0056 Tcahiy %] piigs 14 13 12 11 10 9 Bit 8
Write:

$0057 TC3(0)  Read| g7 6 5 4 3 2 1 Bit 0
Write:

$0058 TCaiy R4 g5 14 13 12 11 10 9 Bit 8
Write:

$0059 TCa (o)  ReAd| g7 6 5 4 3 2 1 Bit 0
Write:

$005A Tcs (hiy %] pitgs 14 13 12 11 10 9 Bit 8
Write:

$005B TC5 (o) Read| g7 6 5 4 3 2 1 Bit 0
Write:

$005C Tce (hy %] pitgs 14 13 12 11 10 9 Bit 8
Write:

$005D TC6(0)  Read| g7 6 5 4 3 2 1 Bit 0
Write:

$00SE Tc7(hiy % pitgs 14 13 12 11 10 9 Bit 8
Write:

$005F TC7(0) R ity 6 5 4 3 2 1 Bit 0
Write:
Read: 0

$0060 PACTL (=80 PAEN | PAMOD | PEDGE | CLKL1 | CLKO | PAOVI | PAI

$0061 pAFLG  Read] O 0 0 0 0 0 PAOVF | PAIF
Write:

$0062  PACNS (hi) %| ity 6 5 4 3 2 1 Bit O
Write:
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$0040 - $007F

Address
$0063

$0064

$0065

$0066

$0067

$0068

$0069

$006A

$006B

$006C

$006D

$006E

$006F

$0070

$0071

$0072

$0073

$0074

$0075

$0076

$0077

$0078

$0079

$007A

$007B

@ MOTOROLA

Name

PACN2 (lo)

PACN1 (hi)

PACNO (lo)
MCCTL
MCFLG
ICPAR
DLYCT
ICOVW
ICSYS

Reserved

TIMTST
Test Only

Reserved
Reserved
PBCTL
PBFLG
PA3H
PA2H
PA1H
PAOH
MCCNT (hi)
MCCNT (lo)
TCOH (hi)
TCOH (lo)
TC1H (hi)

TC1H (lo)
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Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

ECT (Enhanced Capture Timer 16 Bit 8 Channels)

For More Information On This Product,

Go to: www.freescale.com

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit0
Bit 7 6 5 4 3 2 1 Bit0
Bit 7 6 5 4 3 2 1 Bit0
MCZl | MODMC | RDMCL 0 0 MCEN | MCPR1 | MCPRO
ICLAT FLMC
MCZE 0 0 0 POLF3 | POLF2 | POLF1 | POLFO
0 0 0 0 PA3EN | PA2EN | PA1EN | PAOEN
0 0 0 0 0 0 DLY1 DLYO
NOVW7 | NOVW6 | NOVW5 | NOVW4 | NOVW3 | NOVW2 | NOVW1 | NOVWO
SH37 SH26 SH15 SHO04 | TFMOD | PACMX | BUFEN LATQ
0 0 0 0 0 0 TCBYP 0
0 PBEN 0 0 0 0 PBOVI 0
0 0 0 0 0 0 PBOVE 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit0
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
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$0040 - $007F ECT (Enhanced Capture Timer 16 Bit 8 Channels)

Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

$007C TC2H (hi) Regd: Bit 15 14 13 12 11 10 9 Bit 8
Write:

$007D TC2H (lo) Regd: Bit 7 6 5 4 3 2 1 Bit 0
Write:

$007E TC3H (hi) Regd: Bit 15 14 13 12 11 10 9 Bit 8
Write:

$007F TC3H (lo) Regd: Bit 7 6 5 4 3 2 1 Bit 0
Write:

$0080 - $009F ATDO (Analog to Digital Converter 10 Bit 8 Channel)

Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

$0080  ATDOCTLO Read:| O 0 0 0 0 0 0 0
Write:

$0081  ATDOCTL1 Read| O 0 0 0 0 0 0 0
Write:

$0082 ATDOCTL2 S\ﬁig ADPU | AFFC AWAI |ETRIGLE| ETRIGP | ETRIG | Ascie ASCIF
Read: 0

$0083 ATDOCTL3 s8C S4C s2C sic FIFO FRZ1 FRZ0

$0084 ATDOCTL4 S\ﬁig SRES8 | SMP1 | SMPO | PRS4 | PRS3 | PRS2 PRS1 PRS0
Read: 0

$0085 ATDOCTLS /| DIM DSGN | SCAN | MULT cc CB CA

$0086  ATDOSTATO S\ﬁi: SCF 0 ETORF | FIFOR 0 ce2 ccl cCo

$0087 Reserved Re‘."‘d: 0 0 0 0 0 0 0 0
Write:

$0088  ATDOTESTo 1ead:| O 0 0 0 0 0 0 0
Write:

$0089  ATDOTEST1 1ead:| O 0 0 0 0 0 0 sC
Write:

$008A Reserved Re‘."‘d: 0 0 0 0 0 0 0 0
Write:

50088  ATDOSTATL Regd: CCcF7 | ccre | ccr5 | ccFa | ccr3 | ccr2 | ccF1 | ccFo
Write:

$008C Reserved Re‘."‘d: 0 0 0 0 0 0 0 0
Write:

$008D  ATDODIEN R€2%| g7 6 5 4 3 2 1 Bit 0
Write:

$008E Reserved Re‘."‘d: 0 0 0 0 0 0 0 0
Write:

$008F PORTADO Regd: Bit7 6 5 4 3 2 1 BIT O
Write:

$0090  ATDODROH Regd: Bit1l5 14 13 12 11 10 9 Bit8
Write:

$0091 ATDODROL Regd: Bit7 Bit6 0 0 0 0 0 0
Write:
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$0080 - $009F

Address
$0092

$0093
$0094
$0095
$0096
$0097
$0098
$0099
$009A
$009B
$009C
$009D
$009E

$009F

$00AO0 -

Address
$00A0

$00A1
$00A2
$00A3
$00A4
$00A5
$00A6
$00A7

$00A8

@ MOTOROLA

Name

ATDODR1H
ATDODR1L
ATDODR2H
ATDODR2L
ATDODR3H
ATDODR3L
ATDODR4H
ATDODR4L
ATDODR5H
ATDODR5L
ATDODR6H
ATDODR6L
ATDODR7H

ATDODR7L

$00C7

Name

PWME
PWMPOL
PWMCLK

PWMPRCLK
PWMCAE

PWMCTL

PWMTST
Test Only
PWMPRSC
Test Only

PWMSCLA

Freescale SemicondugintsdnGpevice User Guide — V01.19

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

ATDO (Analog to Digital Converter 10 Bit 8 Channel)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
PWM (Pulse Width Modulator 8 Bit 8 Channel)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PWME7 | PWME6 | PWME5 | PWME4 | PWME3 | PWME2 | PWMEL | PWMEO
PPOL7 | PPOL6 | PPOL5 | PPOL4 | PPOL3 | PPOL2 | PPOL1 | PPOLO
PCLK7 | PCLK6 | PCLK5 | PCLK4 | PCLK3 | PCLK2 | PCLK1 | PCLKO
0 PCKB2 | PCKB1 | PCKBO 0 PCKA2 | PCKAL | PCKAO
CAE7 | CAE6 | CAE5 | CAE4 | CAE3 | CAE2 | CAEl | CAEO
CON67 | CON45 | CON23 | CONO1 | PSWAI | PFRZ 0 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
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$00AO0 - $00C7 PWM (Pulse Width Modulator 8 Bit 8 Channel)

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

$00A0  PwmscLB R4l g7 6 5 4 3 2 1 Bit 0
Write:

PWMSCNTA Read:| 0 0 0 0 0 0 0 0
$00AA Test Only Write:
PWMSCNTB Read:| 0 0 0 0 0 0 0 0

$00AB Test Only Write:
Read:| Bit7 6 5 4 3 2 1 Bit 0

$O0AC — PWMCNTO e ™0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0

$O00AD  PWMCNTL e ™0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0

$O0AE  PWMCNT2 e 0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0

$O0AF  PWMCNTS e ™0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0

$00BO  PWMCNT4 e 0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0

$O0BL  PWMCNTS e 0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0

$00B2  PWMCNT6 .m0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0

$00B3  PWMCNT7 e ™0 0 0 0 0 0 0 0

$00B4  PWMPERO R%%l g7 6 5 4 3 2 1 Bit 0
Write:

$00B5  PWMPERL R%%| g7 6 5 4 3 2 1 Bit 0
Write:

$00B6  PWMPER2 %%l g7 6 5 4 3 2 1 Bit 0
Write:

$00B7  PWMPER3 1%l g7 6 5 4 3 2 1 Bit 0
Write:

$00B8  PWMPER4 19241 g7 6 5 4 3 2 1 Bit 0
Write:

$00B9  PWMPERs 1%l g7 6 5 4 3 2 1 Bit 0
Write:

$00BA  PWMPERs 194! g7 6 5 4 3 2 1 Bit 0
Write:

$00BB  PWMPER? R9%| g7 6 5 4 3 2 1 Bit 0
Write:

$00BC  PWMDTYo 1%l g7 6 5 4 3 2 1 Bit 0
Write:

$00BD  PWMDTYL 1%l g7 6 5 4 3 2 1 Bit 0
Write:

$00BE  PWMDTY2 R4l g7 6 5 4 3 2 1 Bit 0
Write:

$00BF  PWMDTY3 R4l g7 6 5 4 3 2 1 Bit 0
Write:

$00C0  PWMDTY4 R4l gis 6 5 4 3 2 1 Bit 0
Write:

$00C1  PWMDTY5 R€dl gis 6 5 4 3 2 1 Bit 0
Write:
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$00AO0 - $00C7

Address
$00C2

$00C3

$00C4

$00C5

$00C6

$00C7

Name

PWMDTY6

PWMDTY7

PWMSDN

Reserved

Reserved

Reserved

$00C8 - $00CF

Address
$00C8

$00C9

$00CA

$00CB

$00CC

$00CD

$00CE

$00CF

Name

SCIOBDH

SCIOBDL

SCIOCR1

SCIOCR2

SCIOSR1

SCIOSR2

SCIODRH

SCIODRL

$00D0 - $00D7

Address
$00DO

$00D1
$00D2
$00D3

$00D4

@ MOTOROLA

Name

SCI1BDH

SCI1BDL

SCI1CR1

SCI1CR2

SCI1SR1

Freescale SemicondugintsdnGpevice User Guide — V01.19

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

PWM (Pulse Width Modulator 8 Bit 8 Channel)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
0 PWM7IN
PWMIF | PWMIE |PWMRSTRT | PWMLVL PWM7INL | PWM7ENA
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
SCI0 (Asynchronous Serial Interface)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 SBR12 | SBR11 | SBR10 | SBR9 | SBRS8
SBR7 | SBR6 | SBR5 | SBR4 | SBR3 | SBR2 | SBR1 | SBRO
LOOPS |SCISWAI| RSRC M WAKE ILT PE PT
TIE TCIE RIE ILIE TE RE RWU SBK
TDRE TC RDRF | IDLE OR NF FE PF
0 0 0 0 0 BRK13 | TXDIR [
R8 T8 0 0 0 0 0 0
R7 R6 R5 R4 R3 R2 R1 RO
T7 T6 T5 T4 T3 T2 T1 TO
SCI1 (Asynchronous Serial Interface)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 SBR12 | SBR11 | SBR10 | SBR9 | SBRS
SBR7 | SBR6 | SBR5 | SBR4 | SBR3 | SBR2 | SBR1 | SBRO
LOOPS |SCISWAI| RSRC M WAKE ILT PE PT
TIE TCIE RIE ILIE TE RE RWU SBK
TDRE TC RDRF | IDLE OR NF FE PF
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$00DO - $00D7 SCI1 (Asynchronous Serial Interface)
Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$00D5  sclisrz  ead| O 0 0 0 0 BRK13 | TXDIR —AF

Write:
$00D6  ScliprRH Redd:l R8 T8 0 0 0 0 0 0

Write:

Read:| R7 R6 R5 R4 R3 R2 R1 RO
$00D7 SCHDRL \vrite: 77 T6 T5 T4 T3 T2 T1 TO
$00D8 - $00DF SPIO0 (Serial Peripheral Interface)

Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

$00D8 SPIOCR1 \Ff\frig SPIE SPE SPTIE | MSTR | CPOL | CPHA | SSOE | LSBFE
$00D9  SPIOCR2 S\fri: 0 0 O IMobpFEN|BIDIROE —2—1 spiswal| spco
$00DA SPIOBR \Ff\frig 0 SPPR2 | SPPR1 | SPPRO 0 SPR2 | SPR1 | SPRO
$00DB sposg  Read:| SPIF 0 SPTEF | MODF 0 0 0 0

Write:
$00DC Reserved  1ead 0 0 0 0 0 0 0 0

Write:
$00DD spiopr (€%l gig 6 5 4 3 2 1 Bit0

Write:
$00DE Reserved  1ead 0 0 0 0 0 0 0 0

Write:
$00DF Reserved  1ead 0 0 0 0 0 0 0 0

Write:
$00EO - $00E7 [IC (Inter IC Bus)

Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$00EO IBAD \Ff\frig ADR7 | ADR6 | ADR5 | ADR4 | ADR3 | ADR2 | ADR1 0

Read:
$00E1 IBFD Write.| 'BS7 IBC6 IBC5 IBC4 IBC3 IBC2 IBC1 IBCO

Read: — — 0 0
$00E2 IBCR Write.| 'BEN IBIE MS/SL | TXIRX | TXAK [ IBSWAI
S00E3 BSR Read:| TCF IAAS IBB BAL 0 SRW BIE RXAK

Write:
$00E4 IBDR Read:| D6 D5 D4 D3 D2 D1 DO

Write:
$00E5 Reserved Regd: 0 0 0 0 0 0 0

Write:
$00E6 Reserved  1ead 0 0 0 0 0 0 0 0

Write:
$00E7 Reserved  1ead 0 0 0 0 0 0 0 0

Write:
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$00ES - $00EF

Address
$00ES8

$00E9

$00EA

$00EB

$00EC

$00ED

$00EE

$00EF

Name

DLCBCR1

DLCBSVR

DLCBCR2

DLCBDR

DLCBARD

DLCBRSR

DLCSCR

DLCBSTAT

$00FO0 - $00FF

Address

$00FO -
$00FF

Name

Reserved

$0100 - $010F

Address
$0100

$0101

$0102

$0103

$0104

$0105

$0106

$0107

$0108

$0109

@ MOTOROLA

Name

FCLKDIV

FSEC

Reserved

FCNFG

FPROT

FSTAT

FCMD

Reserved

FADDRHI

FADDRLO
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Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

Read:
Write:

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

BDLC (Bytelevel Data Link Controller J1850)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IMSG | CLKS 0 0 0 0 IE WCM
0 0 13 12 11 10 0 0
SMRST | DLOOP | RX4XE | NBFS | TEOD | TSIFR | TMIFR1 | TMIFRO
D7 D6 D5 D4 D3 D2 D1 DO
0 RXPOL 0 0 BO3 BO2 BO1 BOO
0 0 R5 R4 R3 R2 R1 RO
0 0 0 BDLCE 0 0 0 0

0 0 0 0 0 0 0 IDLE
Reserved
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0
Flash Control Register (fts64k)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
FDIVLD
PRDIV8 | FDIV5 | FDIV4 | FDIV3 | FDIV2 | FDIV1 | FDIVO
KEYEN | NV6 NV5 NV4 NV3 NV2 SEC1 | SECO
0 0 0 0 0 0 0 0
CBEIE | CCIE |KEYACC 0 0 0 0 0
FPOPEN| NV6 |FPHDIS | FPHS1 | FPHSO | FPLDIS | FPLS1 | FPLSO
cBEF =S | pvioL |ACCERR 2 BLANK 0 0
0 CMDB6 | CMDB5 0 0 CMDB2 0 CMDBO
0 0 0 0 0 0 0 0
Bit14 | Bit14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
41
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$0100 - $010F Flash Control Register (fts64Kk)

Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

$010A FDATAHI s\frig Bit 15 14 13 12 11 10 9 Bit 8

$0108  FDATALO R€d| g7 6 5 4 3 2 1 Bit 0
Write:

$010C- ... Read| 0 0 0 0 0 0 0 0

$010F Write:

$0110 - $011B EEPROM Control Register (eets1k)

Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

$0110 ECLKDIV s\frig EDIVLD | oooivs | Epivs | Epiva | EDIVS | EDIV2 | EDIVI | EDIVO

$0111 Reserved  ead:| O 0 0 0 0 0 0 0
Write:

$0112 Reserved  ead:| O 0 0 0 0 0 0 0
Write:

$0113 EcnFe Re cpeie | ccE 0 0 0 0 0 0
Write:

$0114 EPROT s\frig EPOPEN |—NV6 NVS NV4 | eppis | EP2 EP1 EPO

$0115 ESTAT s\frig ceelF —SYF | pvioL |Accerr 0 BLANK 0 0

$0116 ECMD s\frig 0 CMDB6 | CMDB5 0 0 CMDB2 0 CMDBO

Reserved for Read: 0 0 0 0 0 0 0 0

$0117 Factory Test  Write:
Read:| 0 0 0 0 0 0 0 _

$0118 EADDRHI . Bit 8
Write:
Read: . .

$0119 EADDRLO _ Bit 7 6 5 4 3 2 1 Bit O
Write:

$011A EDATAHI  Re3dl i 14 13 12 11 10 9 Bit 8
Write:

$0118  EDATALO  Read| gy 6 5 4 3 2 1 Bit 0
Write:

$011C - $011F Reserved for RAM Control Register

Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

$011C- ... Read| 0 0 0 0 0 0 0 0

$011F Write:
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$0120 - $013F

Address
$0120

$0121
$0122
$0123
$0124
$0125
$0126
$0127
$0128
$0129
$012A
$012B
$012C
$012D
$012E
$012F
$0130
$0131
$0132
$0133
$0134
$0135
$0136
$0137

$0138

@ MOTOROLA

Name

ATD1CTLO

ATD1CTL1

ATD1CTL2

ATD1CTL3

ATD1CTL4

ATD1CTLS

ATD1STATO

Reserved

ATD1TESTO

ATDI1TEST1

Reserved

ATD1STAT1

Reserved

ATD1DIEN

Reserved

PORTAD1

ATD1DROH

ATD1DROL

ATD1DR1H

ATD1DR1L

ATD1DR2H

ATD1DR2L

ATD1DR3H

ATD1DR3L

ATD1DR4H
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Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

ATD1 (Analog to Digital Converter 10 Bit 8 Channel)

For More Information On This Product,
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
ADPU AFFC AWAI (ETRIGLE| ETRIGP | ETRIG | ASCIE ASCIF
0 S8C S4C S2C Si1C FIFO FRZ1 FRZ0
SRES8 | SMP1 SMPO PRS4 PRS3 PRS2 PRS1 PRSO
DJM DSGN SCAN MULT 0 CcC CB CA
SCF 0 ETORF | FIFOR 0 CC2 CC1 CCO
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 sc
0 0 0 0 0 0 0 0
CCF7 CCF6 CCF5 CCF4 CCF3 CCF2 CCF1 CCFO
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0 0 0 0 0 0 0 0
Bit7 6 5 4 3 2 1 BIT O
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
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$0120 - $013F ATD1 (Analog to Digital Converter 10 Bit 8 Channel)

Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

$0139 ATDLDRAL Regd: Bit7 Bit6 0 0 0 0 0 0
Write:

013  ATDIDRsy Read: Bitl5 14 13 12 11 10 9 Bit8
Write:

$0138 ATDLDRSL Regd: Bit7 Bit6 0 0 0 0 0 0
Write:

$013C  ATDIDRen Read: Bitl5 14 13 12 11 10 9 Bit8
Write:

$013D ATDLDR6L Regd: Bit7 Bit6 0 0 0 0 0 0
Write:

013 ATDIDR7y Read: Bitl5 14 13 12 11 10 9 Bit8
Write:

$013F ATDIDR7L Regd: Bit7 Bit6 0 0 0 0 0 0
Write:

$0140 - $017F CANO (Motorola Scalable CAN - MSCAN)

Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

$0140  CANOCTLO S\ﬁig RxFRM FRRACT 1 cowar FoNCH T ve | wupe | sLpro | INITRO

$0141  CANOCTL1 S\ﬁig CANE |CLKSRC| LOOPB | LISTEN 0 WUPM | -SEPAK | INITAK

$0142  CANOBTRO S\ﬁig SIWL | SJwo | BRP5 | BRP4 | BRP3 | BRP2 | BRP1 | BRPO

$0143  CANOBTR1 S\ﬁig SAMP | TSEG22 | TSEG21 | TSEG20 | TSEG13 | TSEG12 | TSEG11 | TSEG10

$0144  CANORFLG \Ff\frigf WUPIF | cscip [RSTATL | RSTATO | TSTATL | TSTATO | o | rxrF

$0145  CANORIER S\ﬁig WUPIE | CSCIE |RSTATE1|RSTATEO|TSTATEL|TSTATEO| OVRIE | RXFIE

$0146  CANOTFLG S\ﬁi: 0 0 0 0 0 TXE2 | TXEL | TXEO

$0147  CANOTIER \Ff\frigf 0 0 0 0 0 TXEIE2 | TXEIEL | TXEIEO

$0148  CANOTARQ S\ﬁi: 0 0 0 0 O | ABTRQ2|ABTRQ1 | ABTRQO

50140 CANoTAaK Read: 0 0 0 0 0 ABTAK2 | ABTAKL | ABTAKO
Write:

$014A  CANOTBSEL 1ead:| O 0 0 0 0 ™2 1 X0
Write:

$014B  CANOIDAC \Ff\frigf 0 0 IDAM1 | IDAMO 0 IDHIT2 | IDHITL | IDHITO

$014C  Reserved 1e2d| O 0 0 0 0 0 0 0
Write:

$014D  Reserved 1e2d| O 0 0 0 0 0 0 0
Write:

0148 CANORXERR R€ad: RXERR7|RXERRG | RXERRS | RXERR4 | RXERRS | RXERR2 | RXERRL | RXERRO
Write:
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$0140 -

Address
$014F

$0150 -
$0153

$0154 -
$0157

$0158 -
$015B

$015C -
$015F

$0160 -
$016F

$0170 -
$017F

Address

$0160

$0161

$0162

$0163

$0164-
$016B

$016C

$016D

$016E

$016F

$0170

$0171

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TXERR7 | TXERR6 | TXERRS5 | TXERR4 | TXERR3 | TXERR2 | TXERR1 | TXERRO
AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
AM7 AM6G AM5 AM4 AM3 AM2 AM1 AMO
AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
AM7 AM6G AM5 AM4 AM3 AM2 AM1 AMO
FOREGROUND RECEIVE BUFFER see Table 1-3
FOREGROUND TRANSMIT BUFFER see Table 1-3

Table 1-3 Detailed MSCAN Foreground Receive and Transmit Buffer Layout
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ID28 ID27 ID26 ID25 ID24 ID23 ID22 ID21
ID10 ID9 ID8 ID7 ID6 ID5 ID4 ID3
ID20 ID19 ID18 | SRR=1 | IDE=1 ID17 ID16 ID15
ID2 ID1 IDO RTR IDE=0
ID14 ID13 ID12 ID11 ID10 ID9 ID8 ID7
ID6 ID5 ID4 ID3 ID2 ID1 IDO RTR
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DLC3 DLC2 DLC1 DLCO
TSR15 | TSR14 | TSR13 | TSR12 | TSR11 | TSR10 | TSR9 | TSRS
TSR7 | TSR6 | TSR5 | TSR4 | TSR3 | TSR2 | TSR1 | TSRO
ID28 ID27 ID26 ID25 ID24 ID23 ID22 ID21
ID10 ID9 ID8 ID7 ID6 ID5 ID4 ID3
ID20 ID19 ID1I8 | SRR=1 | IDE=1 ID17 ID16 ID15
ID2 ID1 IDO RTR IDE=0
45

$017F

Name
CANOTXERR

CANOIDARO -
CANOIDAR3
CANOIDMRO -
CANOIDMR3
CANOIDARA4 -
CANOIDAR7
CANOIDMR4 -
CANOIDMR7

CANORXFG

CANOTXFG

Name
Extended ID
Standard ID
CANORIDRO
Extended ID
Standard ID
CANORIDR1
Extended ID
Standard ID
CANORIDR2
Extended ID
Standard ID
CANORIDR3

CANORDSRO -
CANORDSRY7

CANORDLR
Reserved
CANORTSRH

CANORTSRL

Extended ID
CANOTIDRO
Standard ID

Extended ID
CANOTIDR1
Standard ID

@ MOTOROLA
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Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

Read:
Read:
Write:
Read:
Read:
Write:
Read:
Read:
Write:
Read:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

CANO (Motorola Scalable CAN - MSCAN)
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Table 1-3 Detailed MSCAN Foreground Receive and Transmit Buffer Layout

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Extended ID Read:
s0172 CANOTIDR2  Wite: D14 ID13 ID12 ID11 ID10 ID9 1D8 ID7
Standard ID Read:
Write:
Extended ID Read:
s0173 CANOTIDR3  Wite: ID6 ID5 D4 ID3 D2 ID1 IDO RTR
Standard ID Read:
Write:
$0174- CANOTDSRO - Read:
$017B CANOTDSR7 Write: DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
$017C  CANOTDLR S\fri: DLC3 | DLC2 | DLCL | DLCO
$017D CANOTTBPR \Ij\ler?:ceji PRIO7 PRIO6 PRIO5 PRIO4 PRIO3 PRIO2 PRIO1 PRIOO
$017E CANOTTSRH 5\/6;:25 TSR15 TSR14 TSR13 TSR12 TSR11 TSR10 TSR9 TSR8
$017F CANOTTSRL Regd: TSR7 TSR6 TSR5 TSR4 TSR3 TSR2 TSR1 TSRO
Write:
$0180 - $023F Reserved
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0180 - Reserved Read: 0 0 0 0 0 0 0 0
$023F Write:
$0240 - $027F PIM (Port Integration Module)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0240 PTT \F;Ver i: PTT7 PTT6 PTT5 PTT4 PTT3 PTT2 PTT1 PTTO
$0241 PTIT Refald: PTIT7 PTIT6 PTIT5 PTIT4 PTIT3 PTIT2 PTIT1 PTITO
Write:
$0242 DDRT \F;Ver;:i DDRT7 | DDRT7 | DDRT5 | DDRT4 | DDRT3 | DDRT2 | DDRT1 | DDRTO
$0243 RDRT \F;Ver;:i RDRT7 | RDRT6 | RDRT5 | RDRT4 | RDRT3 | RDRT2 | RDRT1 | RDRTO
$0244 PERT \F;Ver;:i PERT7 PERT6 PERTS PERT4 PERT3 PERT2 PERT1 PERTO
$0245 PPST \F;Ver;:i PPST7 PPST6 PPST5 PPST4 PPST3 PPST2 PPST1 PPSTO
$0246 Reserved Regd: 0 0 0 0 0 0 0 0
Write:
$0247 Reserved Re?d: 0 0 0 0 0 0 0 0
Write:
Read:
$0248 PTS Write: PTS7 PTS6 PTS5 PTS4 PTS3 PTS2 PTS1 PTSO
$0249 PTIS Refald: PTIS7 PTIS6 PTIS5 PTIS4 PTIS3 PTIS2 PTIS1 PTISO
Write:
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$0240 - $027F PIM (Port Integration Module)

Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

$024A DDRS S\iicej DDRS7 | DDRS7 | DDRS5 | DDRS4 | DDRS3 | DDRS2 | DDRS1 | DDRSO0

$024B RDRS S\iicej RDRS7 | RDRS6 | RDRS5 | RDRS4 | RDRS3 | RDRS2 | RDRS1 | RDRSO0

$024C PERS S\iicej PERS7 | PERS6 | PERS5 | PERS4 | PERS3 | PERS2 | PERS1 | PERSO

$024D PPSS S\iicej PPSS7 | PPSS6 | PPSS5 | PPSS4 | PPSS3 | PPSS2 | PPSS1 | PPSSO

$024E WOMS S\fri: WOMS7 | WOMS6 | WOMS5 | WOMS4 | WoMS3 | woMs2 | woMs1 | womso

$024F Reserved ead:| O 0 0 0 0 0 0 0
Write:
Read:

$0250 PTM wio.| PTM7 | PTM6 | PTMS | PTM4 | PTM3 | PTM2 | PTM1 | PTMO

50251 i Read:[ PTIM7 | PTIMG | PTIM5 | PTIM4 | PTIM3 | PTIM2 | PTIML | PTIMO
Write:

$0252 DDRM S\iicej DDRM7 | DDRM7 | DDRM5 | DDRM4 | DDRM3 | DDRM2 | DDRM1 | DDRMO

$0253 RDRM S\iicej RDRM7 | RDRM6 | RDRM5 | RDRM4 | RDRM3 | RDRM2 | RDRM1 | RDRMO

$0254 PERM S\iicej PERM7 | PERM6 | PERM5 | PERM4 | PERM3 | PERM2 | PERM1 | PERMO

$0255 PPSM S\iicej PPSM7 | PPSM6 | PPSM5 | PPSM4 | PPSM3 | PPSM2 | PPSM1 | PPSMO

$0256 WOMM S\iicej WOMM?7 | WOMMS | WOMMS5 | WOMM4 | WOMM3 | WOMM2 | WOMM1 | WOMMO

$0257 MODRR \Ff\frigf 0 0 O lMobrra}—" O |MODRR1|MODRRO
Read:

$0258 PTP wiee,| PTP7 | PTP6 | PTPS | PTP4 | PTP3 | PTP2 | PTPL | PTPO

50250 TP Read: PTIP7 | PTIP6 | PTIP5 | PTIP4 | PTIP3 | PTIP2 | PTIPL | PTIPO
Write:

$025A DDRP S\iicej DDRP7 | DDRP7 | DDRP5 | DDRP4 | DDRP3 | DDRP2 | DDRP1 | DDRPO

$025B RDRP S\iicej RDRP7 | RDRP6 | RDRP5 | RDRP4 | RDRP3 | RDRP2 | RDRP1 | RDRPO

$025C PERP S\iicej PERP7 | PERP6 | PERP5 | PERP4 | PERP3 | PERP2 | PERP1 | PERPO

$025D PPSP S\iicej PPSP7 | PPSP6 | PPSP5 | PPSP4 | PPSP3 | PPSP2 | PPSP1 | PPSSO
Read:

$025E PIEP o | PIEP7 | PIEPS | PIEPS | PIEP4 | PIEP3 | PIEP2 | PIEPL | PIEPO
Read:

$025F PIFP we.| PIFPT | PIFP6 | PIFPS | PIFP4 | PIFPS | PIFP2 | PIFPL | PIFPO
Read:

$0260 PTH wo.| PTH7 | PTHG | PTHS | PTH4 | PTH3 | PTH2 | PTHL | PTHO

50261 - Read:[ PTIH7 | PTIH6 | PTIH5 | PTIH4 | PTIH3 | PTIH2 | PTIHL | PTIHO
Write:

$0262 DDRH S\iicej DDRH7 | DDRH7 | DDRH5 | DDRH4 | DDRH3 | DDRH2 | DDRH1 | DDRHO
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$0240 - $027F PIM (Port Integration Module)

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

$0263 RDRH S\ii: RDRH7 | RDRH6 | RDRH5 | RDRH4 | RDRH3 | RDRH2 | RDRH1 | RDRHO

$0264 PERH S\ii: PERH7 | PERH6 | PERH5 | PERH4 | PERH3 | PERH2 | PERH1 | PERHO

$0265 PPSH S\ii: PPSH7 | PPSH6 | PPSH5 | PPSH4 | PPSH3 | PPSH2 | PPSH1 | PPSHO
Read:

$0266 PIEH G| PIEH7 | PIEHG | PIEMS | PIEH4 | PIEH3 | PIEM2 | PIEHL | PIEHO
Read:

$0267 PIFH G| PIFH7 | PIFHG | PIFHS | PIFH4 | PIFH3 | PIFH2 | PIFHL | PIFHO

$0268 PTJ Read:| ooy | pryg 0 0 0 0 PTJ1 | PTJO
Write:

50269 -— Read:[ PTI7_| PTIJ6 0 0 0 0 PTIJL | PTIJO
Write:

$026A DDRJ S\ii: DDRJ7 | DDRJ7 0 0 0 0 DDRJ1 | DDRJO

$026B RDRJ S\ii: RDRJ7 | RDRJ6 0 0 0 0 RDRJ1 | RDRJO

$026C PERJ S\ii: PERJ7 | PERJ6 0 0 0 0 PERJ1 | PERJO

$026D PPSJ S\ii: PPSJ7 | PPSJ6 0 0 0 0 PPSJ1 | PPSJO

$026E PIEJ Read:| 597 | piEJS 0 0 0 0 PIEJL | PIEJO
Write:

$026F PIFJ Read:| oy | piFgs 0 0 0 0 PIFJL | PIFJO
Write:

$0270- = Read| 0 0 0 0 0 0 0 0

$027F Write:

$0280 - $03FF Reserved

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

$0280- . Read: 0 0 0 0 0 0 0 0

$03FF Write:
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1.6 Part ID Assignments

The part ID is located in two 8-bit registers PARTIDH and PARTIDL (addresses $001A and $001B after

reset). The read-only value is a unique part ID for each revision of theThlpe 1-4 shows the assigned

part ID number.

Table 1-4 Assigned Part ID Numbers

Device Mask Set Number Part ID1
MC9S12DJ64 0L86D $0200
MC9S12DJ64 1L86D $0201
MC9S12DJ64 2L.86D $02012
MC9S12DJ64 3L86D $0203
MC9S12DJ64 4L.86D $0204

NOTES:

1. The coding is as follows:

Bit 15-12: Major family identifier

Bit 11-8: Minor family identifier

Bit 7-4: Major mask set revision number including FAB transfers
Bit 3-0: Minor - non full - mask set revision

2. 1L86D is identical to 2L86D except improved ESD performance on 2L.86D

The device memory sizes are located in two 8-bit registers MEMSIZ0 and MEMSIZ1 (addresses $001C
and $001D after resef)able 1-5 shows the read-only values of these registers. Refer to HCS12 Module

Mapping Control (MMC) Block Guide for further details.

Table 1-5 Memory size registers

Register name Value
MEMSIZ0 $11
MEMSIZ1 $80
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Section 2 Signal Description

This section describes signals that connect off-chip. It includes a pinout diagram, a table of signal
properties, and detailed discussion of signals. It is built from the signal description sections of the Block
Guides of the individual IP blocks on the device.

2.1 Device Pinout

The MC9S12DJ64 is available in a 112-pin low profile quad flat pack (LQFP) and in a 80-pin quad flat
pack (QFP). The MC9S12D32 is only available in a 80-pin quad flat pack (QFP). Most pins perform two
or more functions, as described in the Signal Descriptiigare 2-1 andFigure 2-2 show the pin
assignments.
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PWM2/KWP2/PP2 ] 2 O 831 VDDA
PWML/KWP1/PP1 (] 3 82[ 1 PAD15/AN15/ETRIG1
PWMO/KWPO/PPO (] 4 81[—1 PAD07/ANO7/ETRIGO
XADDR17/PK3 ] 5 801 PAD14/AN14
XADDR16/PK2 ] 6 791 PADO6/ANO6
XADDR15/PK1 [} 7 78[—1 PAD13/AN13
XADDR14/PKO [] 8 7711 PADO5/ANO5
I0CO/PTO ] 9 76[—1 PAD12/AN12
I0C1/PT1 ] 10 751 PAD04/ANO4
10C2/PT2 ] 11 74— PAD11/AN11
I0C3/PT3 ] 12 73[—1 PAD0O3/ANO3
vDD1[] 13 72[—1 PAD10/AN10
VSS1] 14 MC9S12DJ64 71/ PAD02/ANO2
I0C4/PT4 ] 15 112LQFP 70[—1 PADO9/ANO9
I0C5/PT5 ] 16 69— PADO1/ANO1
10C6/PT6 ] 17 68]—1 PADO8/AN0O8
I0C7/PT7[] 18 67[—1 PADOO/ANOO
XADDR19/PK5 ] 19 66]1VSS2
XADDR18/PK4 ] 20 65]—1VDD2
KWJ1/PJ1 ] 21 64— PA7/ADDR15/DATA15
KWJ0/PJO ] 22 63[—1 PA6/ADDR14/DATA14
MODC/TAGHI/BKGD ] 23 62| —1 PA5/ADDR13/DATA13
ADDRO/DATA0/PBO [} 24 611 PA4/ADDR12/DATA12
ADDR1/DATA1/PB1 ] 25 60— PA3/ADDR11/DATA11
ADDR2/DATA2/PB2 [] 26 591 PA2/ADDR10/DATA10
ADDR3/DATA3/PB3 [ 27 58[—1 PA1/ADDR9/DATA9
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Signals shown in Bold are not available on the 80 Pin Package
Figure 2-1 Pin Assignments in 112-pin LQFP for MC9S12DJ64
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Figure 2-2 Pin Assignments in 80-pin QFP for MC9S12DJ64 and MC9S12D32

PWM3/KWP3/PP3
PWM2/KWP2/PP2
PWM1/KWP1/PP1
PWMO/KWPO/PPO
|0CO/PTO
IOC1/PT1
|0C2/PT2
IOC3/PT3

VDD1

VSS1

|0C4/PT4
|OC5/PT5
|OC6/PT6
IOC7/PT7
MODCITAGHI/BKGD
ADDRO/DATA0/PBO
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RXB
TXB
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SCKO
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OOO000000 0008008000000

601 PIBIKWIB/SDAIRXCAND
681 PIT/KWJITISCLITXCANO

80[1 PPAIKWP4/PWMA
67| VREGEN

O 79 PP5KWPS/PWMS
781 PP7IKWP7/PWM7

773 vVDDX

76 [ VSSX
75— PMO/RXCANO

74— PM1/TXCANO
73— PM2/RXCANO
72 |3 PM3/TXCANO
7111 PM4/RXCANO
70 =3 PMS5/TXCANO
66 [ PS3/TXD1
651 PS2/RXD1
64— PS1TXDO
631 PSO/RXDO
621 VSSA

611 VRL
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MC9S12DJ64 5]
80 QFP 50
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XFC 32

VSSPLL ]33
TEST 36

XTAL 135
LSTRB/TAGLO/PE3 []37

VSSR |28
VDDR 29
RESET 30
VDDPLL 31
EXTAL ]34
IRQIPEL 39

ECLKIPE4 27
RIWIPE2 {38
XIRQIPEO 40

ADDR7/DATA7/PB7 []23
XCLKS/NOACCIPET |24
MODB/IPIPEL/PE6 |25
MODA/IPIPEO/PE5 |26

ADDRS5/DATAS/PB5 [} 21
ADDRG6/DATA6/PB6 []22

2.2 Signal Properties Summary

Table 2-1 summarizes the pin functionality. Signals showhaid are not available in the 80 pin

package.
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VRH

VDDA
PADO7/ANO7/ETRIGO
PADO6/ANO6
PADO5/ANO5
PADO4/ANO4
PADO3/ANO3
PAD02/AN02
PADO1/ANO1
PADOO/ANOO

VSS2

VDD2
PA7/IADDR15/DATA15
PA6/ADDR14/DATA14
PA5/ADDR13/DATA13
PA4/ADDR12/DATA12
PA3/ADDR11/DATA11
PA2/ADDR10/DATA10
PA1/ADDR9/DATA9
PAO/ADDRS/DATA8
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Table 2-1 Signal Properties

Internal Pull
Pin Name Pin Name Pin Name | Pin Name | Powered Resistor Descriotion
Functionl Function2 Function3 | Function4 by Reset P
CTRL St
ate
EXTAL — — — . .
VDDPLL Oscillator Pins
XTAL — — —
RESET — — — VDDR External Reset
None None
TEST — — — N.A. Test Input
VREGEN — — — VDDX Voltage Regulator Enable Input
XFC — — — VDDPLL PLL Loop Filter
BKGD TAGHI MODC . VDDR Always Up Background Debug, Tag High, Mode
Up Input
Port AD Input, Analog Input AN7 of
PAD15 AN15 ETRIG1 — ATD1, External Trigger Input of
ATD1
Port AD Inputs, Analog Inputs
PAD[14:08 AN[14:08 — —
[ ] [ ] VDDA None None |AN[6:0] of ATD1
Port AD Input, Analog Input AN7 of
PADOY ANO7 ETRIGO - ATDO, External Trigger Input of ATDO
. . Port AD Inputs, Analog Inputs AN[6:0]
PAD[06:00] AN[06:00] — — of ATDO
. ADDRJ[15:8]/ PUCR/ .
PA[7:0] DATA[15:8] — — PUPAE _ Port A I/O, Multiplexed Address/Data
ADDR][7:0])/ PUCR/ Disabled
PB[7:0] DATA[7:0] — — PUPBE Port B 1/0, Multiplexed Address/Data
Mode
PUCR/
PE7 NOACC XCLKS — depen- | Port E I/O, Access, Clock Select
PUPEE 1
dant
PEG6 IPIPE1 MODB — While RESET pinis | Port E I/O, Pipe Status, Mode Input
low:
PE5 IPIPEO MODA — Down Port E I/O, Pipe Status, Mode Input
PE4 ECLK — — Mode |Port E I/O, Bus Clock Output
PE3 LSTRB TAGLO — depen- | Port E I/O, Byte Strobe, Tag Low
—_ VDDR PUCR/ dant! —
PE2 R/W — — PUPEE ant Port E 1/0, R/W in expanded modes
PE1 IRQ — — U Port E Input, Maskable Interrupt
PEO XIRQ — — P Port E Input, Non Maskable Interrupt
PH7 KWH7 — — Port H I/O, Interrupt
PH6 KWH6 — — Port H 1/O, Interrupt
PH5 KWH5 — — Port H 1/O, Interrupt
PH4 KWH4 — — PERH/ . Port H I/O, Interrupt
Disabled
PH3 KWH3 — — PPSH Port H 1/O, Interrupt
PH2 KWH2 — — Port H 1/O, Interrupt
PH1 KWH1 — — Port H I/O, Interrupt
PHO KWHO — — Port H I/O, Interrupt
54
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Internal Pull
Pin Name Pin Name Pin Name | Pin Name | Powered Resistor Description
Functionl Function2 Function3 | Function4 by CTRL Reset
State
P37 KWJ7 scL TXCANO CP:cX’t\I\(]) I/O, Interrupt, SCL of IIC, TX of
VDDX PERJ/ Up Port J 1/O, Interrupt, SDA of IIC, RX of
PJ6 KWJ6 SDA RXCANO PPSJ CANO
PJ[1:0] KWJ[1:0] — — Port J 1/O, Interrupts
—_— Port K 1/0, Emulation Chip Select,
PK7 ECS ROMCTL — PPLLJJF?KRé Up | ROM On Enable P
PK[5:0] XADDRJ[19:14] — — Port K I/0, Extended Addresses
PM7 — — — Port M I/O
PM6 — — — Port M I/O
PM5 TXCANO SCK — Port M 1/O, TX of CANO, SCK of SPIO
PM4 RXCANO MOSI — PERM/ Port M I/0, RX of CANO, MOSI of SPI0
PM3 TXCANO SSo0 — PPSM Port M 1/O, TX of CANO, SS of SPIO
PM2 RXCANO MISOO0 — Port M I/0O, RX of CANO, MISO of SPIO
PM1 TXCANO TXB — Port M I/O, TX of CANO, RX of BDLC
PMO RXCANO RXB — Port M I/0O, RX of CANO, RX of BDLC
pp7 KWP7 PWM7 . Disabled Es\rlt'le I/O, Interrupt, Channel 7 of
PP6 KWP6 PWM6 — Port P I/O, Interrupt, PWM Channel 6
PP5 KWP5 PWM5 — Port P 1/O, Interrupt, PWM Channel 5
PP4 KWP4 PWM4 — VDDX I;,EZI;/ Port P 1/0, Interrupt, PWM Channel 4
PP3 KWP3 PWM3 — Port P I/O, Interrupt, PWM Channel 3
PP2 KWP2 PWM2 — Port P 1/O, Interrupt, PWM Channel 2
PP1 KWP1 PWM1 — Port P I/O, Interrupt, PWM Channel 1
PPO KWPO PWMO — Port P I/O, Interrupt, PWM Channel 0
PS7 SSO — — Port S 1/0, SS of SPI0
PS6 SCKO — — Port S 1/0, SCK of SPIO
PS5 MOSIO — — Port S 1/0, MOSI of SPIO
PS4 MISOO0 — — PERS/ Port S 1/0, MISO of SPIO
Up
PS3 TXD1 — — PPSS Port S 1/0, TXD of SCI1
PS2 RXD1 — — Port S I/O, RXD of SCI1
PS1 TXDO — — Port S 1/0O, TXD of SCIO
PSO RXDO — — Port S 1/0, RXD of SCIO
PT[7:0] 10C[7:0] — — ZE’Z-I'I-'/ Disabled | Port T I/O, Timer channels
NOTES:

1. Refer to PEAR register description in HCS12 Multiplexed External Bus Interface (MEBI) Block Guide

@ MOTOROLA
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2.3 Detailed Signal Descriptions

2.3.1 EXTAL, XTAL — Oscillator Pins

EXTAL and XTAL are the crystal driver and external clock pins. On reset all the device clocks are derived
from the EXTAL input frequency. XTAL is the crystal output.

2.3.2 RESET — External Reset Pin

An active low bidirectional control signal, it acts as an input to initialize the MCU to a known start-up
state, and an output when an internal MCU function causes a reset.

2.3.3 TEST — Test Pin

This input only pin is reserved for test.

NOTE: The TEST pin must be tied to VSS in all applications.
2.3.4 VREGEN — Voltage Regulator Enable Pin
This input only pin enables or disables the on-chip voltage regulator.
2.3.5 XFC — PLL Loop Filter Pin

PLL loop filter. Please ask your Motorola representative for the interactive application note to compute
PLL loop filter elements. Any current leakage on this pin must be avoided.

XFC
R
° __Cp
MCU
_|_ Cs
VDDPLL VDDPLL

Figure 2-3 PLL Loop Filter Connections

2.3.6 BKGD / TAGHI/ MODC — Background Debug, Tag High, and Mode Pin
The BKGDTAGHI/MODC pin is used as a pseudo-open-drain pin for the background debug

communication. In MCU expanded modes of operation when instruction tagging is on, an input low on
this pin during the falling edge of E-clock tags the high half of the instruction word being read into the
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instruction queue. It is used as a MCU operating mode select pin during reset. The state of this pin is
latched to the MODC bit at the rising edgeRESET. This pin has a permanently enabled pull-up device.

2.3.7 PAD15/ AN15/ETRIG1 — Port AD Input Pin of ATD1

PAD15 is a general purpose input pin and analog input AN7 of the analog to digital converter ATD1. It
can act as an external trigger input for the ATD1.

2.3.8 PAD[14:08] / AN[14:08] — Port AD Input Pins ATD1

PAD14 - PADO08 are general purpose input pins and analog inputs AN[6:0] of the analog to digital
converter ATD1.

2.3.9 PADO7 / ANO7 / ETRIGO — Port AD Input Pin of ATDO

PADO?7 is a general purpose input pin and analog input ANO of the analog to digital converter ATDO. It
can act as an external trigger input for the ATDO.

2.3.10 PAD[06:00]/ AN[06:00] — Port AD Input Pins of ATDO

PADO6 - PADOO are general purpose input pins and analog inputs AN[6:0] of the analog to digital
converter ATDO.

2.3.11 PA[7:0]/ ADDR[15:8] / DATA[15:8] — Port A I/O Pins

PAT7-PAO are general purpose input or output pins. In MCU expanded modes of operation, these pins are
used for the multiplexed external address and data bus.

2.3.12 PB[7:0] / ADDR[7:0] / DATA[7:0] — Port B I/O Pins

PB7-PBO0 are general purpose input or output pins. In MCU expanded modes of operation, these pins are
used for the multiplexed external address and data bus.

2.3.13 PE7/NOACC / XCLKS — Port EI/O Pin 7

PE7 is a general purpose input or output pin. During MCU expanded modes of operation, the NOACC
signal, when enabled, is used to indicate that the current bus cycle is an unused or “free” cycle. This signal
will assert when the CPU is not using the bus.

The XCLKS is an input signal which controls whether a crystal in combination with the internal Colpitts
(low power) oscillator is used or whether Pierce oscillator/external clock circuitry is used. The state of this
pin is latched at the rising edge BESET. If the input is a logic low the EXTAL pin is configured for an
external clock drive or a Pierce Oscillator. If input is a logic high a Colpitts oscillator circuit is configured
on EXTAL and XTAL. Since this pin is an input with a pull-up device during reset, if the pin is left
floating, the default configuration is a Colpitts oscillator circuit on EXTAL and XTAL.
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EXTAL T
Cpc 1

MCU - G 1 Crystalor
—— ceramic resonator

XTAL

o=

VSSPLL

* Due to the nature of a translated ground Colpitts oscillator a
DC voltage bias is applied to the crystal

Please contact the crystal manufacturer for crystal DC
bias conditions and recommended capacitor value Cp.

Figure 2-4 Colpitts Oscillator Connections (PE7=1)

EXTAL .
C3
Mcu Rg Crystal or
. —— ceramic resonator
Rg
XTAL o i i 3

VSSPLL

* Rs can be zero (shorted) when used with higher frequency crystals.
Refer to manufacturer's data.

Figure 2-5 Pierce Oscillator Connections (PE7=0)

EXTAL <@———— CMOS-COMPATIBLE
EXTERNAL OSCILLATOR

\Y -Level
McU (VbopLL )

XTAL {

not connected

Figure 2-6 External Clock Connections (PE7=0)
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2.3.14 PE6/MODB/IPIPE1 — Port EI/O Pin 6

PESG is a general purpose input or output pin. It is used as a MCU operating mode select pin during reset.
The state of this pin is latched to the MODB bit at the rising edgES&ET. This pin is shared with the
instruction queue tracking signal IPIPEL. This pinis an input with a pull-down device which is only active
whenRESET is low.

2.3.15 PE5/MODA /IPIPEO — Port EI/O Pi