
M68HC08
Microcontrollers

freescale.com

MC68HC908JL3/JK3E/JK1E
MC68HRC908JL3/JK3E/JK1E
MC68HLC908JL3/JK3E/JK1E
MC68HC903KL3E/KK3E
MC68HC08JL3E/JK3E
MC68HRC08JL3E/JK3E

Data Sheet

MC68HC908JL3E
Rev. 4
10/2006



Chapter 1 
General Description

1.1  Introduction

The MC68H(R)C908JL3E is a member of the low-cost, high-performance M68HC08 Family of 8-bit 
microcontroller units (MCUs). The M68HC08 Family is based on the customer-specified integrated circuit 
(CSIC) design strategy. All MCUs in the family use the enhanced M68HC08 central processor unit 
(CPU08) and are available with a variety of modules, memory sizes and types, and package types.

A list of MC68H(R)C908JL3E device variations is shown in Table 1-1.

All references to the MC68H(R)C908JL3E in this data book apply equally to the MC68H(R)C908JK3E 
and MC68H(R)C908JK1E, unless otherwise stated.

Table 1-1. Summary of Device Variations

Device 
Type

Operating 
Voltage

LVI ADC
Oscillator 

Option
Memory

Pin 
Count

Device

Flash 3V, 5V Yes Yes

XTAL
4,096 bytes Flash

28 MC68HC908JL3E

20 MC68HC908JK3E

1,536 bytes Flash 20 MC68HC908JK1E

RC
4,096 bytes Flash

28 MC68HRC908JL3E

20 MC68HRC908JK3E

1,536 bytes Flash 20 MC68HRC908JK1E

Low Voltage 

Flash(1)

1. Low-voltage Flash devices are documented in Appendix A MC68HLC908JL3E/JK3E/JK1E.

2.2 to 5.5V No Yes XTAL
4,096 bytes Flash

28 MC68HLC908JL3E

20 MC68HLC908JK3E

1,536 bytes Flash 20 MC68HLC908JK1E

ROM(2)

2. ROM devices are documented in Appendix B MC68H(R)C08JL3E/JK3E.

3V, 5V Yes Yes

XTAL

4,096 bytes ROM

28 MC68HC08JL3E

20 MC68HC08JK3E

RC
28 MC68HRC08JL3E

20 MC68HRC08JK3E

Flash,

ADC-less(3)

3. Flash, ADC-less devices are documented in Appendix C MC68HC908KL3E/KK3E.

3V, 5V Yes No XTAL 4,096 bytes Flash
28 MC68HC908KL3E

20 MC68HC908KK3E
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General Description
1.2  Features

Features of the MC68H(R)C908JL3E include the following:
• EMC enhanced version of MC68H(R)C908JL3/JK3/JK1
• High-performance M68HC08 architecture
• Fully upward-compatible object code with M6805, M146805, and M68HC05 Families
• Low-power design; fully static with stop and wait modes
• Maximum internal bus frequency:

– 8-MHz at 5V operating voltage
– 4-MHz at 3V operating voltage

• Oscillator options:
– Crystal oscillator for MC68HC908JL3E/JK3E/JK1E
– RC oscillator for MC68HRC908JL3E/JK3E/JK1E

• User program Flash memory with security(1) feature
– 4,096 bytes for MC68H(R)C908JL3E/JK3E
– 1,536 bytes for MC68H(R)C908JK1E

• 128 bytes of on-chip RAM
• 2-channel, 16-bit timer interface module (TIM)
• 12-channel, 8-bit analog-to-digital converter (ADC)
• 23 general purpose I/O ports for MC68H(R)C908JL3E:

– 7 keyboard interrupt with internal pull-up
(6 keyboard interrupt for MC68HC908JL3E)

– 10 LED drivers (sink)
– 2 × 25mA open-drain I/O with pull-up

• 15 general purpose I/O ports for MC68H(R)C908JK3E/JK1E:
– 1 keyboard interrupt with internal pull-up

(MC68HRC908JK3E/JK1E only)
– 4 LED drivers (sink)
– 2 × 25mA open-drain I/O with pull-up
– 10-channel ADC

• System protection features:
– Optional computer operating properly (COP) reset
– Optional low-voltage detection with reset and selectable trip points for 3V and 5V operation
– Illegal opcode detection with reset
– Illegal address detection with reset

• Master reset pin with internal pull-up and power-on reset
• IRQ with schmitt-trigger input and programmable pull-up
• 28-pin PDIP, 28-pin SOIC, and 48-pin LQFP packages for MC68H(R)C908JL3E
• 20-pin PDIP and 20-pin SOIC packages for MC68H(R)C908JK3E/JK1E

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



MCU Block Diagram
1.3  MCU Block Diagram

Figure 1-1 shows the structure of the MC68H(R)C908JL3E.

Figure 1-1. MCU Block Diagram
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General Description
1.4  Pin Assignments

Figure 1-2. 28-Pin PDIP/SOIC Pin Assignment

Figure 1-3. 20-Pin PDIP/SOIC Pin Assignment
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Pin Assignments
Figure 1-4. 48-Pin LQFP Pin Assignment
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General Description
1.5  Pin Functions

Description of the pin functions are provided in Table 1-2.

NOTE
On the MC68H(R)C908JK3E/JK1E, the following pins are not available:
PTA0, PTA1, PTA2, PTA3, PTA4, PTA5, PTD0, and PTD1.

Table 1-2. Pin Functions

PIN NAME PIN DESCRIPTION IN/OUT VOLTAGE LEVEL

VDDJL3JL3 Power supply. In 5V or 3V 

VSS Power supply ground Out 0V

RST
RESET input, active low.
With Internal pull-up and Schmitt trigger input.

Input VDD to VTST 

IRQ

External IRQ pin.
With software programmable internal pull-up and schmitt 
trigger input.
This pin is also used for mode entry selection.

Input VDD to VTST

OSC1 X-tal or RC oscillator input. In Analog

OSC2

MC68HC908JL3E/JK3E/JK1E:
X-tal oscillator output, this is the inverting OSC1 signal.

Out Analog

MC68HRC908JL3E/JK3E/JK1E:
Default is RC oscillator clock output, RCCLK.
Shared with PTA6/KBI6, with programmable pull-up.

In/Out VDD

PTA[0:6]

7-bit general purpose I/O port. In/Out VDD

Shared with 7 keyboard interrupts KBI[0:6]. In VDD

Each pin has programmable internal pull-up device. In VDD

PTA[0:5] have LED direct sink capability In VSS

PTB[0:7]
8-bit general purpose I/O port. In/Out VDD

Shared with 8 ADC inputs, ADC[0:7]. In Analog

PTD[0:7]

8-bit general purpose I/O port. In/Out VDD

PTD[3:0] shared with 4 ADC inputs, ADC[8:11]. Input Analog

PTD[4:5] shared with TIM channels, TCH0 and TCH1. In/Out VDD

PTD[2:3], PTD[6:7] have LED direct sink capability In VSS

PTD[6:7] can be configured as 25mA open-drain output with 
pull-up.

In/Out VDD
Freescale Semiconductor


	List of Chapters
	Table of Contents
	Chapter 1 General Description
	1.1 Introduction
	1.2 Features
	1.3 MCU Block Diagram
	1.4 Pin Assignments
	1.5 Pin Functions

	Chapter 2 Memory
	2.1 Introduction
	2.2 I/O Section
	2.3 Monitor ROM
	2.4 Random-Access Memory (RAM)
	2.5 Flash Memory
	2.6 Functional Description
	2.7 Flash Control Register
	2.8 Flash Page Erase Operation
	2.9 Flash Mass Erase Operation
	2.10 Flash Program Operation
	2.11 Flash Protection
	2.12 Flash Block Protect Register

	Chapter 3 Configuration Registers (CONFIG)
	3.1 Introduction
	3.2 Functional Description
	3.3 Configuration Register 1 (CONFIG1)
	3.4 Configuration Register 2 (CONFIG2)

	Chapter 4 Central Processor Unit (CPU)
	4.1 Introduction
	4.2 Features
	4.3 CPU Registers
	4.3.1 Accumulator
	4.3.2 Index Register
	4.3.3 Stack Pointer
	4.3.4 Program Counter
	4.3.5 Condition Code Register

	4.4 Arithmetic/Logic Unit (ALU)
	4.5 Low-Power Modes
	4.5.1 Wait Mode
	4.5.2 Stop Mode

	4.6 CPU During Break Interrupts
	4.7 Instruction Set Summary
	4.8 Opcode Map

	Chapter 5 System Integration Module (SIM)
	5.1 Introduction
	5.2 SIM Bus Clock Control and Generation
	5.2.1 Bus Timing
	5.2.2 Clock Start-Up from POR
	5.2.3 Clocks in Stop Mode and Wait Mode

	5.3 Reset and System Initialization
	5.3.1 External Pin Reset
	5.3.2 Active Resets from Internal Sources
	5.3.2.1 Power-On Reset
	5.3.2.2 Computer Operating Properly (COP) Reset
	5.3.2.3 Illegal Opcode Reset
	5.3.2.4 Illegal Address Reset
	5.3.2.5 LVI Reset


	5.4 SIM Counter
	5.4.1 SIM Counter During Power-On Reset
	5.4.2 SIM Counter During Stop Mode Recovery
	5.4.3 SIM Counter and Reset States

	5.5 Exception Control
	5.5.1 Interrupts
	5.5.1.1 Hardware Interrupts
	5.5.1.2 SWI Instruction

	5.5.2 Interrupt Status Registers
	5.5.2.1 Interrupt Status Register 1
	5.5.2.2 Interrupt Status Register 2
	5.5.2.3 Interrupt Status Register 3

	5.5.3 Reset
	5.5.4 Break Interrupts
	5.5.5 Status Flag Protection in Break Mode

	5.6 Low-Power Modes
	5.6.1 Wait Mode
	5.6.2 Stop Mode

	5.7 SIM Registers
	5.7.1 Break Status Register (BSR)
	5.7.2 Reset Status Register (RSR)
	5.7.3 Break Flag Control Register (BFCR)


	Chapter 6 Oscillator (OSC)
	6.1 Introduction
	6.2 X-tal Oscillator (MC68HC908JL3E/JK3E/JK1E)
	6.3 RC Oscillator (MC68HRC908JL3E/JK3E/JK1E)
	6.4 I/O Signals
	6.4.1 Crystal Amplifier Input Pin (OSC1)
	6.4.2 Crystal Amplifier Output Pin (OSC2/PTA6/RCCLK)
	6.4.3 Oscillator Enable Signal (SIMOSCEN)
	6.4.4 X-tal Oscillator Clock (XTALCLK)
	6.4.5 RC Oscillator Clock (RCCLK)
	6.4.6 Oscillator Out 2 (2OSCOUT)
	6.4.7 Oscillator Out (OSCOUT)

	6.5 Low Power Modes
	6.5.1 Wait Mode
	6.5.2 Stop Mode

	6.6 Oscillator During Break Mode

	Chapter 7 Monitor ROM (MON)
	7.1 Introduction
	7.2 Features
	7.3 Functional Description
	7.3.1 Entering Monitor Mode
	7.3.2 Baud Rate
	7.3.3 Data Format
	7.3.4 Echoing
	7.3.5 Break Signal
	7.3.6 Commands

	7.4 Security

	Chapter 8 Timer Interface Module (TIM)
	8.1 Introduction
	8.2 Features
	8.3 Pin Name Conventions
	8.4 Functional Description
	8.4.1 TIM Counter Prescaler
	8.4.2 Input Capture
	8.4.3 Output Compare
	8.4.3.1 Unbuffered Output Compare
	8.4.3.2 Buffered Output Compare

	8.4.4 Pulse Width Modulation (PWM)
	8.4.4.1 Unbuffered PWM Signal Generation
	8.4.4.2 Buffered PWM Signal Generation
	8.4.4.3 PWM Initialization


	8.5 Interrupts
	8.6 Low-Power Modes
	8.6.1 Wait Mode
	8.6.2 Stop Mode

	8.7 TIM During Break Interrupts
	8.8 I/O Signals
	8.9 I/O Registers
	8.9.1 TIM Status and Control Register (TSC)
	8.9.2 TIM Counter Registers (TCNTH:TCNTL)
	8.9.3 TIM Counter Modulo Registers (TMODH:TMODL)
	8.9.4 TIM Channel Status and Control Registers (TSC0:TSC1)
	8.9.5 TIM Channel Registers (TCH0H/L:TCH1H/L)


	Chapter 9 Analog-to-Digital Converter (ADC)
	9.1 Introduction
	9.2 Features
	9.3 Functional Description
	9.3.1 ADC Port I/O Pins
	9.3.2 Voltage Conversion
	9.3.3 Conversion Time
	9.3.4 Continuous Conversion
	9.3.5 Accuracy and Precision

	9.4 Interrupts
	9.5 Low-Power Modes
	9.5.1 Wait Mode
	9.5.2 Stop Mode

	9.6 I/O Signals
	9.6.1 ADC Voltage In (ADCVIN)

	9.7 I/O Registers
	9.7.1 ADC Status and Control Register
	9.7.2 ADC Data Register
	9.7.3 ADC Input Clock Register


	Chapter 10 Input/Output (I/O) Ports
	10.1 Introduction
	10.2 Port A
	10.2.1 Port A Data Register (PTA)
	10.2.2 Data Direction Register A (DDRA)
	10.2.3 Port A Input Pull-up Enable Register (PTAPUE)

	10.3 Port B
	10.3.1 Port B Data Register (PTB)
	10.3.2 Data Direction Register B (DDRB)

	10.4 Port D
	10.4.1 Port D Data Register (PTD)
	10.4.2 Data Direction Register D (DDRD)
	10.4.3 Port D Control Register (PDCR)


	Chapter 11 External Interrupt (IRQ)
	11.1 Introduction
	11.2 Features
	11.3 Functional Description
	11.3.1 IRQ Pin

	11.4 IRQ Module During Break Interrupts
	11.5 IRQ Status and Control Register (INTSCR)

	Chapter 12 Keyboard Interrupt Module (KBI)
	12.1 Introduction
	12.2 Features
	12.3 I/O Pins
	12.4 Functional Description
	12.4.1 Keyboard Initialization

	12.5 Keyboard Interrupt Registers
	12.5.1 Keyboard Status and Control Register
	12.5.2 Keyboard Interrupt Enable Register

	12.6 Low-Power Modes
	12.6.1 Wait Mode
	12.6.2 Stop Mode

	12.7 Keyboard Module During Break Interrupts

	Chapter 13 Computer Operating Properly (COP)
	13.1 Introduction
	13.2 Functional Description
	13.3 I/O Signals
	13.3.1 2OSCOUT
	13.3.2 COPCTL Write
	13.3.3 Power-On Reset
	13.3.4 Internal Reset
	13.3.5 Reset Vector Fetch
	13.3.6 COPD (COP Disable)
	13.3.7 COPRS (COP Rate Select)

	13.4 COP Control Register
	13.5 Interrupts
	13.6 Monitor Mode
	13.7 Low-Power Modes
	13.7.1 Wait Mode
	13.7.2 Stop Mode

	13.8 COP Module During Break Mode

	Chapter 14 Low Voltage Inhibit (LVI)
	14.1 Introduction
	14.2 Features
	14.3 Functional Description
	14.4 LVI Control Register (CONFIG2/CONFIG1)
	14.5 Low-Power Modes
	14.5.1 Wait Mode
	14.5.2 Stop Mode


	Chapter 15 Break Module (BREAK)
	15.1 Introduction
	15.2 Features
	15.3 Functional Description
	15.3.1 Flag Protection During Break Interrupts
	15.3.2 CPU During Break Interrupts
	15.3.3 TIM During Break Interrupts
	15.3.4 COP During Break Interrupts

	15.4 Break Module Registers
	15.4.1 Break Status and Control Register (BRKSCR)
	15.4.2 Break Address Registers
	15.4.3 Break Status Register
	15.4.4 Break Flag Control Register (BFCR)

	15.5 Low-Power Modes
	15.5.1 Wait Mode
	15.5.2 Stop Mode


	Chapter 16 Electrical Specifications
	16.1 Introduction
	16.2 Absolute Maximum Ratings
	16.3 Functional Operating Range
	16.4 Thermal Characteristics
	16.5 5V DC Electrical Characteristics
	16.6 5V Control Timing
	16.7 5V Oscillator Characteristics
	16.8 3V DC Electrical Characteristics
	16.9 3V Control Timing
	16.10 3V Oscillator Characteristics
	16.11 Typical Supply Currents
	16.12 ADC Characteristics
	16.13 Memory Characteristics

	Chapter 17 Mechanical Specifications
	17.1 Introduction
	17.2 Package Dimensions

	Chapter 18 Ordering Information
	18.1 Introduction
	18.2 MC Order Numbers

	Appendix A MC68HLC908JL3E/JK3E/JK1E
	A.1 Introduction
	A.2 Flash Memory
	A.3 Low-Voltage Inhibit
	A.4 Oscillator Options
	A.5 Electrical Specifications
	A.5.1 Functional Operating Range
	A.5.2 DC Electrical Characteristics
	A.5.3 Control Timing
	A.5.4 Oscillator Characteristics
	A.5.5 ADC Characteristics
	A.5.6 Memory Characteristics

	A.6 MC Order Numbers

	Appendix B MC68H(R)C08JL3E/JK3E
	B.1 Introduction
	B.2 MCU Block Diagram
	B.3 Memory Map
	B.4 Reserved Registers
	B.5 Mask Option Registers
	B.5.1 Functional Description
	B.5.2 Mask Option Register 1 (MOR1)
	B.5.3 Mask Option Register 2 (MOR2)

	B.6 Monitor ROM
	B.7 Electrical Specifications
	B.7.1 DC Electrical Characteristics
	B.7.2 5V Oscillator Characteristics
	B.7.3 Memory Characteristics

	B.8 MC Order Numbers

	Appendix C MC68HC908KL3E/KK3E
	C.1 Introduction
	C.2 MCU Block Diagram
	C.3 Pin Assignments
	C.4 Reserved Registers
	C.5 Reserved Vectors
	C.6 Order Numbers




