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General Description

1.2 Introduction

1.3 Features

Data Sheet

The MC68HC908LJ24 is a member of the low-cost, high-performance
M68HCO08 Family of 8-bit microcontroller units (MCUs). The M68HCO08
Family is based on the customer-specified integrated circuit (CSIC)
design strategy. All MCUs in the family use the enhanced M68HCO08
central processor unit (CPUO08) and are available with a variety of
modules, memory sizes and types, and package types.

Features of the MC68HC908LJ24 include the following:

High-performance M68HCO8 architecture

Fully upward-compatible object code with M6805, M146805, and
M68HCO05 Families

— 8-MHz at 5V operating voltage

— 4-MHz at 3.3V operating voltage

32.768kHz crystal oscillator clock input with 32MHz internal PLL
Optional continuous crystal oscillator operation in stop mode
24K-bytes user program FLASH memory with security! feature
768 bytes of on-chip RAM

Up to 48 general-purpose input/output (1/0) pins:

— High current 15mA sink capability on 30 pins

Two 16-bit, 2-channel timer interface modules (TIM1 and TIM2)
with selectable input capture, output compare, PWM capability on
each channel, and external clock input option (TLCLK and T2CLK)

Real time clock (RTC) with:
— Clock, calendar, alarm, and chronograph functions

— Selectable periodic interrupt requests for seconds, minutes,
hours, days, 2-Hz, 4-Hz, 8-Hz, 16-Hz, and 128-Hz

1. No security feature is absolutely secure. However, Freescale strategy is to make reading or
copying the FLASH difficult for unauthorized users.

MC68HC908LJ24/LK24 — Rev. 2.1
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— Temperature drift compensation by user software and external
temperature sensor with temperature drift profile from crystal
vendor

» Serial communications interface module (SCI) with infrared (IR)
encoder/decoder

* Inter-IC Bus interface module (11C)

» Serial peripheral interface module (SPI)

« IRQ external interrupt pin with integrated pullup

* 8-bit keyboard wakeup port with programmable pullup

» 4/3 backplanes and static with maximum 32/33 frontplanes liquid
crystal display (LCD) driver

» 6-channel, 10-bit successive approximation analog-to-digital
converter (ADC)

* Resident routines for in-circuit programming and EEPROM
emulation

* Low-power design (fully static with stop and wait modes)

* Master reset pin (with integrated pullup) and power-on reset
» Spike filter protection for EMC performance enhancement

» System protection features

— Optional computer operating properly (COP) reset, driven by
internal RC oscillator

Low-voltage detection with optional reset or interrupt

lllegal opcode detection with reset

lllegal address detection with reset

» 80-pin quad flat pack (QFP), 80-pin low-profile quad flat pack
(LQFP), 64-pin quad flat pack (QFP), and 64-pin low-profile quad
flat pack (LQFP)

MC68HC908LJ24/LK24 — Rev. 2.1 Data Sheet
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» Specific features of the MC68HC908LJ24 in 64-pin packages are:
— 40 general-purpose I/Os only
— High current 15-mA sink capability on 22 pins

— 4/3 backplanes and static with maximum 26 or 27 frontplanes
LCD driver

Features of the CPUO8 include the following:

» Enhanced HCO5 programming model

Extensive loop control functions

* 16 addressing modes (eight more than the HCO05)
e 16-bit Index register and stack pointer

* Memory-to-memory data transfers

* Fast 8 x 8 multiply instruction

» Fast 16/8 divide instruction

* Binary-coded decimal (BCD) instructions

» Optimization for controller applications

» Efficient C language support

1.4 MCU Block Diagram

Figure 1-1 shows the structure of the MC68HC908LJ24.
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M68HC08 CPU
CPU ARITHMETIC/LOGIC
REGISTERS UNIT (ALU)

INTERNAL BUS

CONTROL AND STATUS REGISTERS — 128 BYTES

USER FLASH — 24,576 BYTES

USER RAM — 768 BYTES

MONITOR ROM — 959 BYTES

USER FLASH VECTOR SPACE — 48 BYTES

CLOCK GENERATOR MODULE
0SC 32.768-kHz OSCILLATOR
0SC2 <— '

CGMXFC —»| | PHASE-LOCKED LOOP
— SYSTEM INTEGRATION
*RST — MODULE
— EXTERNAL INTERRUPT
“IRQ —> MODULE
COMPUTER OPERATING
PROPERLY MODULE
POWER-ON RESET
MODULE
LOW-VOLTAGE INHIBIT
MODULE
#VLCD — |
VDDA — |
VDD POWER
VSs —
VREFH ADC REFERENCE
VREFL —

T ULUTL U

IR VRV

L

* Pin contains integrated pullup device.

i High current sink pin, 15mA.

# Pins available on 80-pin packages only.

General Description
MCU Block Diagram

[
[
KEYBOARD INTERRUPT <:> <>
MODULE <:> <[
8|9 (e
10-BIT ANALOG-TO-DIGITAL <;> g
CONVERTER MODULE nilg
[
2-CHANNEL TIMER INTERFACE s
MODULE 1 @
[
[
m
2-CHANNEL TIMER INTERFACE <:> <::">§ ==l il
MODULE 2 a|Q e
[
[
SERIAL COMMUNICATIONS <>
INTERFACE MODULE <:>
(WITH INFRARED
ENCODER/DECODER) <>
[
[
REAL TIME CLOCK <:> AN 2| E
MODULE NadElilune
[
[
INTER IC BUS <:>
INTERFACE MODULE
SERIAL PERIPHERAL <:> @ & E@
INTERFACE MODULE 8|9
4\
mHES
- Rl
4\
LIQUID CRYSTAL DISPLAY TIE <:>
DRIVER MODULE <:> 3|s

** Pin contains integrated pullup device if configured as KBI.

Figure 1-1. MC68HC908LJ24 Block Diagram

MC68HC908LJ24/LK24 — Rev. 2.1

PTA7/ADC3
PTA6/ADC2
PTA5/ADCH1

PTA4/ADCO
PTA3/KBI3**
PTA2/KBI2**
PTA1/KBI1**
PTAO/KBIO*™*

PTB7/ADC5
PTB6/ADC4
PTB5/T2CH1T
PTB4/T2CHO"
PTB3T1CH1T
PTB2/T1CHOT
PTB1/RxD"
PTBO/TXD'

PTD7/KBI7/SDA
PTD6/KBI6/SCL
PTD5/KBIS/T2CLK*
PTD4/KBI4/T1CLK™
PTD3/SPSCK/CALOUT
PTD2/MOSI
PTD1/MISO
PTDO/SS/CALIN

PTF7T
pTFOT

FP32
FP27

PTC7/FP26"
PTCOFP1g"
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1.5 Pin Assignments
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Figure 1-2. 80-Pin QFP and LQFP Pin Assignment
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Pin Assignments
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Figure 1-3. 64-pin QFP and LQFP Pin Assignment
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1.6 Pin Functions

Description of pin functions are provided here.

1.6.1 Power Supply Pins (Vpp and Vgs)

Vpp and Vgg are the power supply and ground pins. The MCU operates
from a single power supply.

Fast signal transitions on MCU pins place high, short-duration current
demands on the power supply. To prevent noise problems, take special
care to provide power supply bypassing at the MCU as Figure 1-4
shows. Place the C1 bypass capacitor as close to the MCU as possible.
Use a high-frequency-response ceramic capacitor for C1. C2 is an
optional bulk current bypass capacitor for use in applications that require
the port pins to source high current levels. Vg5 must be grounded for
proper MCU operation.

1.6.2 Analog Power Supply Pin (Vppa)

Data Sheet

Vppa is the voltage supply for the analog parts of the MCU. Connect the
Vppa Pin to the same voltage potential as Vpp. For maximum noise
immunity, route Vppa Via a separate trace and place bypass capacitors
as close as possible to the package (see Figure 1-4).

MCU
Vbp 0.1 uF Vss Vbpa
i [
Cil(a) !l
C1(b)
+
| [
AN V[
C2(a) /]
c2(b)
OTE: C N | h ©
Voo NOTE: Component values shown Voo

represent typical applications.

Figure 1-4. Power Supply Bypassing

MC68HC908LJ24/LK24 — Rev. 2.1
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1.6.3 LCD Bias Voltage (V cp)

V| cp is the bias voltage supply for the LCD driver module. Connect the
V| cp pin to the same voltage potential as Vpp. For maximum noise
immunity, route V| ¢p Vvia a separate trace and place bypass capacitors
as close as possible to the package. See Section 17. Liquid Crystal
Display (LCD) Driver.

1.6.4 Oscillator Pins (OSC1 and OSC2)

The OSC1 and OSC2 pins are the connections for the on-chip oscillator
circuit. The OSC1 pin contains a schmitt-trigger and a spike filter for
improved EMC performance. See Section 7. Oscillator (OSC).

1.6.5 External Reset Pin (RST)

A logic 0 on the RST pin forces the MCU to a known start-up state. RST
is bidirectional, allowing a reset of the entire system. It is driven low when
any internal reset source is asserted. A Schmitt-trigger and a spike filter
is associated with this pin so that the device is more robust to EMC
noise. This pin also contains an internal pullup resistor. See 9.4 Reset
and System Initialization.

1.6.6 External Interrupt Pin (IRQ)

IRQ is an asynchronous external interrupt pin. This pin contains an
internal pullup resistor. See Section 19. External Interrupt (IRQ).

1.6.7 External Filter Capacitor Pin (CGMXFC)

CGMXFC is an external filter capacitor connection for the CGM.
See 8.4.9 CGM External Connections.

1.6.8 ADC Voltage High Reference Pin (Vpgrn)

VRregH IS the voltage input pin for the ADC voltage high reference.
See 16.7.4 ADC Voltage Reference High Pin (Vregn)-

MC68HC908LJ24/LK24 — Rev. 2.1 Data Sheet
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1.6.9 ADC Voltage Low Reference Pin (Vpgr)

VRrerL IS the voltage input pin for the ADC voltage low reference.
See 16.7.5 ADC Voltage Reference Low Pin (VrggL)-

1.6.10 Port A Input/Output (I/O) Pins (PTA7-PTAO)

PTA7-PTAO are special function, bidirectional port pins. See 18.3 Port A.
PTA7/ADC3-PTA4/ADCO are shared with ADC, and
PTAS3/KBI3-PTAO/KBIO are shared with the KBI module.

1.6.11 Port B 1/O Pins (PTB7-PTBO)

PTB7-PTBO are special function, bidirectional port pins, with high
current sink capability on PTB5-PTBO. See 18.4 Port B.
PTB1/RxD-PTBO/TxD are shared with the SCI module,
PTB5/T2CH1-PTB4/T2CHO are shared with the TIM2,
PTB3/T1CH1-PTB2/T1CHO are shared with the TIM1,
PTB7/ADC5-PTB6/ADC4 are shared with the ADC.

1.6.12 Port C 1/O Pins (PTC7-PTCO)

PTC7-PTCO are special function, bidirectional port pins, with high
current sink capability. See 18.5 Port C.
PTC7/FP26-PTCO/FP19 are shared with the LCD frontplane drivers.

1.6.13 Port D 1/O Pins (PTD7-PTDO)

PTD7-PTDO are special function, bidirectional port pins.
PTD7/KBI7/SDA-PTD6/KBI6/SCL are shared with the KBI and IIC
modules. See 18.6 Port D.

PTD5/KBI5/T2CLK—PTD4/KBI4/T1CLK are shared with the KBI, TIM1,
and TIM2 modules.

PTD3/SPSCK/CALOUT-PTDO/SS/CALIN are shared with the SPI and
RTC modules.

Data Sheet MC68HC908LJ24/LK24 — Rev. 2.1
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1.6.14 Port E 1/O Pins (PTE7-PTEO)

PTE7-PTEO are special function, bidirectional port pins, with high
current sink capability. See 18.7 Port E.
PTE7/FP18-PTEOQO/FP11 are shared with the LCD frontplane drivers.

1.6.15 Port F 1/O Pins (PTF7-PTFO)

PTF7-PTFO are general purpose bidirectional port pins with high current
sink capability. See 18.8 Port F.

1.6.16 LCD Backplane and Frontplane (BPO-BP2, BP3/FPO, FP1-FP10, FP27-FP32)

BPO-BP2 are the LCD backplane driver pins and FP1- FP10 and
FP27-FP32 are the frontplane driver pins. FPO/BP3 is the shared driver
pin between FPO and BP3.

See Section 17. Liquid Crystal Display (LCD) Driver.
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Data Sheet — MC68HC908LJ24

Section 2. Memory Map

2.1 Contents

2.2 Introduction. . ... . 49
2.3  Unimplemented Memory Locations ..................... 49
2.4 Reserved Memory Locations .......................... 50
2.5 Input/Output (I/O) Section. . . ........ ... . ... 50

2.2 Infroduction

The CPUO08 can address 64k-bytes of memory space. The memory
map, shown in Figure 2-1, includes:

o 24,576 bytes of user FLASH memory
» 768 bytes of random-access memory (RAM)
» 48 bytes of user-defined vectors

* 959 bytes of monitor ROM

2.3 Unimplemented Memory Locations

Accessing an unimplemented location can cause an illegal address
reset. In the memory map (Figure 2-1) and in register figures in this
document, unimplemented locations are shaded.

MC68HC908LJ24/LK24 — Rev. 2.1 Data Sheet
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2.4 Reserved Memory Locations

Accessing a reserved location can have unpredictable effects on MCU
operation. In Figure 2-2 and in register figures in this document,
reserved locations are marked with the word Reserved or with the
letter R.

2.5 Input/Output (I/0) Section

Most of the control, status, and data registers are in the zero page
$0000-$007F. Additional I/O registers have the following addresses:

* $FEOO; SIM break status register, SBSR

e S$FEO1; SIM reset status register, SRSR

* $FEO0S3; SIM break flag control register, SBFCR

» $FEO04; Interrupt status register 1, INT1

» $FEO05; Interrupt status register 2, INT2

* $FEO06; Interrupt status register 3, INT3

» $FEO07; Reserved

» $FEO08; FLASH control register, FLCR

* $FEQ9; Reserved

» $FEOA; Reserved

» $FEOB; Reserved

* $FEOC; break address register high, BRKH

* $FEOD; break address register low, BRKL

* $FEOE; break status and control register, BRKSCR
e S$FEOF; LVI status register, LVISR

* $FFCF; FLASH block protect register, FLBPR (FLASH register)
* $FFFF; COP control register, COPCTL

Data registers are shown in Figure 2-2, Table 2-1 is a list of vector
locations.

Data Sheet MC68HC908LJ24/LK24 — Rev. 2.1
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$0000

$007F
$0080

$037F
$0380

$8FFF
$9000

$EFFF
$F0O00

$FBFF
$FCO0

$FDFF
$FEOO
$FEO1
$FEO2
$FEO3
$FEO4
$FEO5
$FEO6
$FEOQ7
$FEOS
$FEO9
$FEOA
$FEOB
$FEOC
$FEOD
$FEOE
$FEOF
$FE10

$FFCE
$FFCF
$FFDO

$FFFF

Memory Map
Input/Output (1/0) Section

I/O Registers
128 Bytes

RAM
768 Bytes

Unimplemented
35,968 Bytes

User FLASH Memaory
24,576 Bytes

Unimplemented
3,072 Bytes

Monitor ROM 1
512 Bytes

SIM Break Status Register (SBSR)

SIM Reset Status Register (SRSR)

Reserved

SIM Break Flag Control Register (SBFCR)

Interrupt Status Register 1 (INT1)

Interrupt Status Register 2 (INT2)

Interrupt Status Register 3 (INT3)

Reserved

FLASH Control Register (FLCR)

Reserved

Reserved

Reserved

Break Address Register High (BRKH)

Break Address Register Low (BRKL)

Break Status and Control Register (BRKSCR)

LVI Status Register (LVISR)

Monitor ROM 2
447 Bytes

FLASH Block Protect Register (FLBPR)

User Vectors
48 Bytes

Figure 2-1. Memory Map
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Addr. Register Name Bit 7 6 5 4 3 2 1 Bit0
Read: PTA7 PTA6 PTA5 PTA4 PTA3 PTA2 PTA1 PTAO
$0000 Port A Data Register Write:
(PTA)
Reset: U U U U U U U U
Read: PTB7 PTB6 PTB5 PTB4 PTB3 PTB2 PTB1 PTBO
$0001 Port B Data Register Write:
(PTB)
Reset: v v U U u u u u
Read: PTC7 PTC6 PTC5 PTC4 PTC3 PTC2 PTC1 PTCO
$0002 Port C Data Register Write:
(PTC)
Reset: U U U U U U U u
Read: PTD7 PTD6 PTD5 PTD4 PTD3 PTD2 PTD1 PTDO
$0003 Port D Data Register Write:
(PTD)
Reset: U U U U U U u u
Read:
Data Direction Register A . DDRA7 | DDRA6 | DDRA5 | DDRA4 | DDRA3 | DDRA2 | DDRA1 | DDRAO
$0004 Write:
(DDRA)
Reset: 0 0 0 0 0 0 0 0
Read:
Data Direction Register B DDRB7 | DDRB6 | DDRB5 | DDRB4 | DDRB3 | DDRB2 | DDRB1 | DDRBO
$0005 Write:
(DDRB)
Reset: 0 0 0 0 0 0 0 0
Read:
$0006 Write:
(DDRC)
Reset: 0 0 0 0 0 0 0 0
Read:
Data Direction Register D |, . DDRD7 | DDRD6 | DDRD5 | DDRD4 | DDRD3 | DDRD2 | DDRD1 | DDRDO
$0007 Write:
(DDRD)
Reset: 0 0 0 0 0 0 0 0
Read: PTE7 PTE6 PTE5 PTE4 PTE3 PTE2 PTE1 PTEO
$0008 Port E Data Register Write:
(PTE)
Reset: U U U U U U u u
Read:
Data Direction Register E DDRE7 | DDRE6 | DDRE5 | DDRE4 | DDRE3 | DDRE2 | DDRE1 | DDREO
$0009 Write:
(DDRE)
Reset: 0 0 0 0 0 0 0 0
U = Unaffected X = Indeterminate = Unimplemented R = Reserved
Figure 2-2. Control, Status, and Data Registers (Sheet 1 of 13)
Data Sheet MC68HC908LJ24/LK24 — Rev. 2.1
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Addr.

$000A

$000B

$000C

$000D

$000E

$000F

$0010

$0011

$0012

$0013

MC68HC908LJ24/LK24 — Rev. 2.1

Register Name
Read:
Port F Data Register ,,, .. .
(PTF) Write:
Reset:
Read:
Data Direction Register F |, .. .
(DDRF) Write:

Reset:

Port-B LED Control €3¢

Register Write:

(LEDB) Reset:

Port-C LED Control Read:

Register Write:

(LEDC) Reset:

Port-E LED Control ¢3¢

Register Write:

(LEDE) Reset:

Port-F LED Control Read:

Register Write:

(LEDF) Reset:

Read:

SPI Control Register ,, .. .
(SPCR) Write:

Reset:

SPI Status and Control Read:
Register Write:
(SPSCR) Reset:
Read:
Write:

Reset:

SPI Data Register
(SPDR)

Read:

SCI Control Register 1 |, .. .
(SCCH) Write:

Reset:

U = Unaffected

Memory Map
Input/Output (1/0) Section

Bit 7 6 5 4 3 2 1 Bit0
PTF7 PTF6 PTF5 PTF4 PTF3 PTF2 PTF1 PTFO
U U U U U U U U
DDRF7 | DDRF6 | DDRF5 | DDRF4 | DDRF3 | DDRF2 | DDRF1 | DDRFO
0 0 0 0 0 0 0 0

0 0
LEDB5 LEDB4 | LEDB3 | LEDB2 LEDB1 LEDBO
0 0 0 0 0 0 0 0
LEDC7 | LEDC6 | LEDC5 | LEDC4 | LEDC3 | LEDC2 | LEDCH1 LEDCO
0 0 0 0 0 0 0 0
LEDE7 | LEDE6 | LEDE5 | LEDE4 | LEDE3 | LEDE2 LEDE1 LEDEO
0 0 0 0 0 0 0 0
LEDF7 LEDF6 LEDF5 LEDF4 LEDF3 LEDF2 LEDF1 LEDFO
0 0 0 0 0 0 0 0
SPRIE R SPMSTR | CPOL CPHA | SPWOM SPE SPTIE
0 0 1 0 1 0 0 0
SPRF OVRF MODF SPTE
ERRIE MODFEN | SPR1 SPRO
0 0 0 0 1 0 0 0
R7 R6 R5 R4 R3 R2 R1 RO
T7 T6 T5 T4 T3 T2 T T0
v U U U U U U v
LOOPS | ENSCI M WAKE ILTY PEN PTY
0 0 0 0 0 0 0 0
X = Indeterminate = Unimplemented R = Reserved
Figure 2-2. Control, Status, and Data Registers (Sheet 2 of 13)
Data Sheet

Freescale Semiconductor

Memory Map

53



Memory Map

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit0
Read: SCTIE TCIE SCRIE ILIE TE RE RWU SBK
SCI Control Register2 |, .. .
$0014 (5CC2) Write:
Reset: 0 0 0 0 0 0 0 0
Read:| RS T8 DMARE | DMATE | ORIE NEIE FEIE PEIE
SCI Control Register 3 |, , .. .
$0015 (30C3) Write:
Reset: U U 0 0 0 0 0 0
Read:| SCTE TC SCRF IDLE OR NF FE PE
SCI Status Register 1, .. .
$0016 (SCS1) Write:
Reset: 1 1 0 0 0 0 0 0
Read: 0 0 0 0 0 0 BKF RPF
SCI Status Register2 ,, .. .
$0017 (5C82) Write:
Reset: 0 0 0 0 0 0 0 0
Read:| R7 R6 R5 R4 R3 R2 R1 RO
SCI Data Register ., .. .
$0018 (SCDR) Write:|  T7 T6 T5 T4 T3 T2 T1 TO
Reset: U U u U U U U U
Read: CKS SCP1 SCPO R SCR2 SCR1 SCRO
SCl Baud Rate Register ,, .. .
$0019 (SCBR) Write:
Reset: 0 0 0 0 0 0 0 0
SCl Infrared Control Read: R 0 0 0 CKTST TNP1 TNPO IREN
$001A Register Write:
(SCIRCR) Reset: 0 0 0 0 0 0 0 0
Keyboard Status and Read: 0 0 0 0 KEYF 0 IMASKK | MODEK
Control Register \,, .. ..
$001B (KBSCR) Write: ACKK
Reset: 0 0 0 0 0 0 0 0
Read:
Keyboard Interrupt KBIE7 | KBIE6 | KBIE5 | KBIE4 | KBIE3 | KBIE2 | KBIE1 | KBIEO
$001C Enable Register Write:
(KBIER) Reset: 0 0 0 0 0 0 0 0
Read: STOP_ | STOP_
so01p  Configuration Reglstergr Wiite PEE | AcDiS | xcLken | PIV2CLK | PCEH | PCEL | LVISEL1 | LVISELO
(CONFIG2)
Reset 0 0 0 0 0 0 oft 11t
U = Unaffected X = Indeterminate = Unimplemented R = Reserved
Figure 2-2. Control, Status, and Data Registers (Sheet 3 of 13)
Data Sheet MC68HC908LJ24/LK24 — Rev. 2.1
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Memory Map
Input/Output (1/0) Section

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit0
IRQ Status and Control Read: 0 0 0 0 IRQF 0 IMASK MODE
$001E Register Write: ACK
(NTSCR) Reset. 0 0 0 0 0 0 0
Read: 0
$001F Configuration Register 1 Wite: COPRS | LVISTOP | LVIRSTD | LVIPWRD SSREC STOP COPD
(CONFIG1)T '
Reset: 0 0 0 off 0 0 0 0
T One-time writable register after each reset.
11 Reset by POR only.
Timer 1 Status and Control Read: TOF TOIE TSTOP 0 0 PS2 PS1 PSO
$0020 Register Write: 0 TRST
(T1SC) Reset: 0 0 i 0 0 0 0 0
Timer 1 Counter Read:| Bit15 14 13 12 11 10 