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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\fr‘i"’:‘e’f 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) e g7 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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$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

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:
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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
37
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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\Ié 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 is\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 ';IEDF;';/ 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
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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 Freescale 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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EXTAL

MCU

XTAL

I
Cpc 1

]

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.

Crystal or

—T— ceramic resonator

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

EXTAL ~ I I
Cs
McU Ry [ Crystalor
* —— ceramic resonator
R
XTAL o i i

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

MCU

XTAL {

EXTERNAL OSCILLATOR
(VoppLi-Level)

not connected

Figure 2-6 External Clock Connections (PE7=0)

58
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2.3.22 PH6 / KWH6 — Port H I/O Pin 6

PH6 is a general purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit STOP or WAIT mode.

2.3.23 PH5/KWH5 — Port H I/O Pin 5

PH5 is a general purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit STOP or WAIT mode.

2.3.24 PH4 /| KWH4 — Port H I/O Pin 2

PH4 is a general purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit STOP or WAIT mode.

2.3.25 PH3/KWH3 — Port H I/O Pin 3

PHS3 is a general purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit STOP or WAIT mode.

2.3.26 PH2 /KWH2 — Port H I/O Pin 2

PH2 is a general purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit STOP or WAIT mode.

2.3.27 PH1/KWH1 — PortH /O Pin 1

PHL1 is ageneral purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit STOP or WAIT mode.

2.3.28 PHO/KWHO — Port HI/O Pin O

PHO is a general purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit STOP or WAIT mode.

2.3.29 PJ7/KWJ7/SCL/TXCANO — PORT JI/O Pin7
PJ7 is a general purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit STOP or WAIT mode. It can be configured as the serial clock pin SCL of the IIC module. It can be

configured as the transmit pin TXCAN of the Freescale Scalable Controller Area Network controller O
(CANO).
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Section 3 System Clock Description

3.1 Overview

The Clock and Reset Generator provides the internal clock signals for the HCS12 Core and all peripheral
modulesFigure 3-1 shows the clock connections from the CRG to all modules.

Consult the CRG Block User Guide and OSC Block User Guide for details on clock generation.

lHCSlZ CORE
BDM || cpu
Core Clock
P | vesl || mvc
> INT |] BKP
—
Flash
-
— RAM
——
EEPROM
-
EXTAL — ECT
— ATDO, 1
—— PWM
— osc | cre Bus Clock ®
{ — SCI0, SCI1
Oscillator Clock
XTAL - SPIO
——
CANO
-
— Inc
— BDLC
—P PIM

Figure 3-1 Clock Connections
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Section 4 Modes of Operation

4.1 Overview

Eight possible modes determine the operating configuration of the MC9S12DJ64 and MC9S12D32. Each
mode has an associated default memory map and external bus configuration.

Three low power modes exist for the device.

4.2 Chip Configuration Summary

The operating mode out of reset is determined by the states of the MODC, MODB, and MODA pins during
reset Table 4-1). The MODC, MODB, and MODA bits in the MODE register show the current operating
mode and provide limited mode switching during operation. The states of the MODC, MODB, and MODA
pins are latched into these bits on the rising edge of the reset signal. The ROMCTL signal allows the setting
of the ROMON bit in the MISC register thus controlling whether the internal Flash is visible in the
memory map. ROMON = 1 mean the Flash is visible in the memory map. The state of the ROMCTL pin
is latched into the ROMON bit in the MISC register on the rising edge of the reset signal.

Table 4-1 Mode Selection

BKGD = PEG6 = PES5 = PK7 = ROMON .
MODC | MODB | MODA |ROMCTL | Bt Mode Description
Special Single Chip, BDM allowed and ACTIVE. BDM is
0 0 0 X 1 allowed in all other modes but a serial command is
required to make BDM active.
0 1
0 0 1 1 5 Emulation Expanded Narrow, BDM allowed
0 1 0 X 0 Special Test (Expanded Wide), BDM allowed
0 1
0 1 1 1 5 Emulation Expanded Wide, BDM allowed
1 0 0 X 1 Normal Single Chip, BDM allowed
0 0
1 0 1 1 1 Normal Expanded Narrow, BDM allowed
Peripheral; BDM allowed but bus operations would cause
1 1 0 X 1 .
bus conflicts (must not be used)
0 0
1 1 1 1 1 Normal Expanded Wide, BDM allowed

For further explanation on the modes refer to the HCS12 Multiplexed External Bus Interface Block Guide.

Table 4-2 Clock Selection Based on PE7

PE7 = XCLKS Description
1 Colpitts Oscillator selected
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Figure 22-1 Recommended PCB Layout 112LQFP Colpitts Oscillator
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Figure 22-4 Recommended PCB Layout for 80QFP Pierce Oscillator
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Appendix A Electrical Characteristics

A.1 General

This introduction is intended to give an overview on several common topics like power supply, current
injection etc.

A.1.1 Parameter Classification

The electrical parameters shown in this supplement are guaranteed by various methods. To give the
customer a better understanding the following classification is used and the parameters are tagged
accordingly in the tables where appropriate.

NOTE: This classification is shown in the column labeled “C” in the parameter tables
where appropriate.

Those parameters are guaranteed during production testing on each individual device.

Those parameters are achieved by the design characterization by measuring a statistically relevant
sample size across process variations.

Those parameters are achieved by design characterization on a small sample size from typical device:
under typical conditions unless otherwise noted. All values shown in the typical column are within
this category.

Those parameters are derived mainly from simulations.
A.1.2 Power Supply

The MC9S12DJ64 and MC9S12D32 utilize several pins to supply power to the I/O ports, A/D converter,
oscillator, PLL and internal logic.

The VDDA, VSSA pair supplies the A/D converter and the resistor ladder of the internal voltage regulator.

The VDDX, VSSX, VDDR and VSSR pairs supply the 1/0 pins, VDDR supplies also the internal voltage
regulator.

VDD1, VSS1, VDD2 and VSS2 are the supply pins for the digital logic, VDDPLL, VSSPLL supply the
oscillator and the PLL.

VSS1 and VSS2 are internally connected by metal.
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A.1.5 Absolute Maximum Ratings

Absolute maximum ratings are stress ratings only. A functional operation under or outside those maxima
is not guaranteed. Stress beyond those limits may affect the reliability or cause permanent damage of the
device.

This device contains circuitry protecting against damage due to high static voltage or electrical fields;
however, it is advised that normal precautions be taken to avoid application of any voltages higher than
maximum-rated voltages to this high-impedance circuit. Reliability of operation is enhanced if unused
inputs are tied to an appropriate logic voltage level (e.g., eitggtsdf Vpps).

Table A-1 Absolute Maximum Ratings 1
Num Rating Symbol Min Max Unit
1 I/0O, Regulator and Analog Supply Voltage Vpps -0.3 6.0 \%
2 Digital Logic Supply Voltage 2 Vbb -0.3 3.0 \%
3 | PLL Supply Voltage 2 VbpPLL -0.3 3.0 \Y
4 Voltage difference VDDX to VDDR and VDDA Ayppx -0.3 0.3 \%
5 Voltage difference VSSX to VSSR and VSSA Dyssx -0.3 0.3 \Y
6 Digital I/O Input Voltage VN -0.3 6.0 \Y;
7 Analog Reference VrH, VRL -0.3 6.0 \%
8 XFC, EXTAL, XTAL inputs Vi -0.3 3.0 \%
9 TEST input V71esT -0.3 10.0 \%
Instantaneous Maximum Current
10 ) o o 4 5 -25 +25 mA
Single pin limit for all digital /O pins
Instantaneous Maximum Current
11 ) o 4 o -25 +25 mA
Single pin limit for XFC, EXTAL, XTAL
Instantaneous Maximum Current
12 . T 5 IDT -0.25 0 mA
Single pin limit for TEST
13 Storage Temperature Range Tstg - 65 155 °C
NOTES:

1. Beyond absolute maximum ratings device might be damaged.

2. The device contains an internal voltage regulator to generate the logic and PLL supply out of the 1/0O supply.
The absolute maximum ratings apply when the device is powered from an external source.

3. All digital I/O pins are internally clamped to Vggx and Vppx, Vssr and Vppgr 0r Vgga and Vppa.

4. Those pins are internally clamped to Vggp | and Vpppy|.-

5. This pin is clamped low to Vggg, but not clamped high. This pin must be tied low in applications.
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NOTE: Please refer to the temperature rating of the device (C, V, M) with regards to the
ambient temperatureland the junction temperature.TFor power dissipation
calculations refer t&Gection A.1.8 Power Dissipation and Thermal
Characteristics

Table A-4 Operating Conditions

Rating Symbol Min Typ Max Unit
1/0, Regulator and Analog Supply Voltage Vpps 4.5 5 5.25 \%
Digital Logic Supply Voltage * Vbb 2.35 25 2.75 Y
PLL Supply Voltage * VbppLL 2.35 25 2.75 Y
Voltage Difference VDDX to VDDR and VDDA DAvppx -0.1 0 0.1 \%
Voltage Difference VSSX to VSSR and VSSA Dyssx -0.1 0 0.1 \%
Oscillator fosc 0.5 - 16 MHz
Bus Frequency fous 0.252 - 25 MHz
MC9S12DJ64C
Operating Junction Temperature Range TJ -40 - 100 °C
Operating Ambient Temperature Range 3 Ta -40 27 85 °C
MC9S12DJ64V
Operating Junction Temperature Range TJ -40 - 120 °C
Operating Ambient Temperature Range 3 Ta -40 27 105 °C
MC9S12DJ64M
Operating Junction Temperature Range TJ -40 - 140 °C
Operating Ambient Temperature Range 3 Ta -40 27 125 °C
NOTES:

1. The device contains an internal voltage regulator to generate the logic and PLL supply out of the /O supply. The
given operating range applies when this regulator is disabled and the device is powered from an external source.

2. Some blocks e.g. ATD (conversion) and NVMs (program/erase) require higher bus frequencies for proper oper-
ation.

3. Please refer to Section A.1.8 Power Dissipation and Thermal Characteristics for more details about the rela-
tion between ambient temperature T, and device junction temperature Tj.

A.1.8 Power Dissipation and Thermal Characteristics

Power dissipation and thermal characteristics are closely related. The user must assure that the maximur
operating junction temperature is not exceeded. The average chip-junction tempergturé{Tcan be
obtained from:

TJ = TA+(PD°®JA)

TJ = Junction Temperature, [°C]
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NOTES:

1. PLL off
2. At those low power dissipation levels T; = T, can be assumed
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PA PB 1 7 ‘ 1 ‘ 1 7
! | » 7 |
| | 8 |
| | |
| | |
: 12 - 14 . 13
Addr/Data ' ' '
(write) ata : addr : data :
PA, PB : : :
| | |
| | |
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Non-Multiplexed | ! !
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PK5:0 , , \
| | |
| | |
a3 20 21 » 22 23
t | |
ECS ! ! !
| | |
PK7 | | |
| t t
| | |
| | |
f¢ 24 25 26
R/W | ; ;
| | |
PE2 | | |
| \ \
| | |
< 27 28 > : 29
LSTRB : : :
PE3 | | |
| | |
| | |
| | |
| | |
< 30 31 > 32
NOACC : : :
PE7 | | |
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| | |
< 33 34 »€ 35 36 |
IPIPOO i i i
IPIPO1, PE6,5 | | |
Figure A-9 General External Bus Timing
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