

































































































































































































































































































































	1 INTRODUCTION 
	2 SIGNAL DESCRIPTION 
	2.1 Pin Assignments 
	2.2 Pin Names and Functions 
	2.3 Signal Summary 
	2.4 Pin Input/Output Circuits 

	3 ADDRESS DECODER 
	3.1 Outline 
	3.2 Area Selection 
	3.2.1 Memory Area 
	3.2.2 Register Area 

	3.3 Automatic DTACK Generation 
	3.4 Bus Cycle Monitor  
	3.5 Register Configuration 
	3.5.1 Memory Address Registers (AMAR0, 1) 
	3.5.2 Address Mask Registers (AAMR0, 1) 
	3.5.3 Area Control Registers (AACR0, 1, 2) 
	3.5.4 Timeout Register 
	3.5.5 Relocation Register 

	3.6 Bus Cycles Based on External Bus Master 
	3.7 Cautions 

	4 INTERRUPTER CONTROLLER 
	4.1 Overview 
	4.2 Interrupt Request 
	4.3 Priority Between Channels 
	4.4 Interrupt Acknowledge Cycle (IACK Cycle) 
	4.5 Automatic Generation of Vector Numbers 
	4.5.1 Interrupt Source Cleared While Interrupt Pending 
	4.5.2 Default Vector Interrupts 

	4.6 Interrupt Status 
	4.7 Register Configuration 
	4.7.1 Interrupt Controller Registers 0, 1, and 2 (ICR0, 1, and 2) 
	4.7.2 Interrupt Control Registers 3 to 5, 7 to 9 (ICR3 to 5, 7 to 9) 
	4.7.3 Interrupt Mask Register (IMR) 
	4.7.4 Interrupt Pending Register (IPR) 
	4.7.5 Interrupt In-Service Register (IISR) 
	4.7.6 Interrupt Vector Number Register (IVNR) 

	4.8 Interrupt Expansion Function 
	4.8.1 Expansion Interrupt Register (IEIR) 


	5 SERIAL INTERFACE 
	5.1 Outline 
	5.2.1 Data Format 

	5.2 Communications 
	5.2.2 Baud Rate Clock Generation 
	5.2.3 Data Transmit 
	5.2.4 Data Receive 

	5.3 Interrupt Control 
	5.3.1 Interrupt Causes 
	5.3.2 Interrupt Mask 
	5.3.3 Interrupt Generation Conditions 
	5.3.4 Vector Number Generation 
	5.3.5 Cautions 

	5.4 Initialization of Serial Interface 
	5.5 Register Description 
	5.5.1 Serial Control Register (SCR) 
	5.5.2 Serial Mode Registers 0, 1 (SMR0, 1) 
	5.5.3 Serial Command Registers 0, 1 (SCMR0, 1) 
	5.5.4 Serial Status Registers 0, 1 (SSR0, 1)  
	5.5.5 Serial Prescaler Register (SPR) 
	5.5.6 Serial Baud Rate Registers 0, 1 (SBRR0, 1) 
	5.5.7 Serial Data Registers 0, 1 (SDR0, 1) 


	6 PARALLEL INTERFACE 
	6.1 Ports P0, P1 (P00 - P03, P10 - P13) 
	6.2 Port P2 (P20, P21) 

	7 16-BIT TIMER 
	7.1 Outline 
	7.2 Operational Description 
	7.2.1 Channel 0 
	7.2.2 Channels 1 and 2 
	7.2.3 Setting and Modifying Maximum Counts, Reading and               Initializing Counts 

	7.3 8-Bit Prescaler 
	7.4 Interrupt Generation 
	7.5 Register Reading/Writing 
	7.6 Timer Operating Mode 
	7.6.1 TIN Pin Function 
	7.6.1.1 External Clock 
	7.6.1.2 Count Control Signal 

	7.6.2 Count Clock Selection 
	7.6.3 TOUT Pin Function (Channels 1, 2) 
	7.6.4 MAX Count Register Setting 

	7.7 Register Configuration 
	7.7.1 Timer Count Registers 
	7.7.2 MAX Count Registers 
	7.7.3 Timer Control Registers 


	8 8-BIT TIMERS 
	8.1 Functional Description 
	8.1.1 Prescaler 
	8.1.2 Up-counter 
	8.1.3 Timer Register 
	8.1.4 Comparator 
	8.1.5 Timer Flip-Flop (Timer F-F) 
	8.1.6 Interrupt Request Flip-Flop (Interrupt F-F) 

	8.2 Register Configuration 
	8.2.1 8-Bit Timer Registers (TIMR30, 31, 40, 41) 
	8.2.2 8-Bit Timer Clock Control Register (TCCR) 
	8.2.3 8-Bit Timer Flip-Flop Control Register (TFFCR) 
	8.2.4 8-Bit Timer Mode Register (TMDR) 
	8.2.5 8-Bit Timer operation Control Register (TRCR) 
	8.2.6 8-Bit Timer Interrupt Request Control Register (TIRCR) 

	8.3 8-Bit Timer Mode 
	8.4 16-Bit Timer Mode 
	8.5 8-Bit PPG (Programmable Pulse Generator) Output Mode 
	8.6 8-Bit PWM Mode 

	9 DMA CONTROLLER 
	9.1 Bus Arbitration 
	9.2 Transfer Request Generation 
	9.2.1 External Requests 
	9.2.2 Auto Request 

	9.3 Ending and Suspending Transfer 
	9.3.1 Service Complete 
	9.3.2 Suspension 

	9.4 Channel Priority 
	9.5 Priority with External Bus Master 
	9.6 Address Transfer Mode 
	9.6.1 Single-Address Transfer Mode 
	9.6.2 Dual-Address Transfer Mode 

	9.7 Transfer Mode 
	9.7.1 Byte Transfer Mode 
	9.7.2 Demand Transfer Mode 
	9.7.3 Continuous Transfer Mode 
	9.7.4 Cycle-Steal Transfer Mode 
	9.7.5 Burst Transfer Mode 

	9.8 Interrupt Generation 
	9.9 I/O Device Support 
	9.10 Addressing and Data Maps 
	9.11 Reset Operation 
	9.13 Register Configuration 
	9.13.1 Operation Control Register (OPCR) 
	9.13.2 Channel Control Registers 0 - 2 (CHCR0 - 2) 
	9.13.3 Channel Status Register (CHSR) 
	9.13.4 Data Transfer Count Registers 0 - 2 (DTCR0 - 2) 
	9.13.5 Source Memory Address Register (SMAR)  
	9.13.6 Destination Memory Address Register (DMAR) 
	9.13.7 Memory Address Registers 1, 2 (MAR1, 2) 
	9.13.8 Cautions 
	9.14 Bus Cycle Timing Chart 
	9.14.1 Transfer Modes 
	9.14.2 Multiple Requests and Priority  
	9.14.3 Interrupt Request Timings 
	9.14.4 Priority for Internal and External BR 



	10 DRAM CONTROLLER 
	10.1 DRAM Initialization 
	10.2 DRAM Refresh 
	10.3 DRAM Read/Write 
	10.4 Priority 
	10.5 Register Configuration 
	10.5.1 Refresh Control Register (RCR) 
	10.5.2 Memory Control Register (MCR) 

	10.6 Cautions 
	10.7 Signal Relations at DRAM access 
	10.8 DRAM Access Timing Examples 

	11 STEPPING MOTOR CONTROLLER 
	11.1 Register Configuration 
	11.1.1 Port P0 and P1 Input/Output Specification Register (P01CR) 
	11.1.2 SMC Port Mode Register (SMCMR) 
	11.1.3 SMC Port Rotation Direction Control Register (SMCRCR) 
	11.1.4 Ports P0, P1 

	11.2 4-Phase 1-Step/2-Step Excitation 
	11.3 4-Phase 1-2 Step Excitation 

	12 INTERNAL PERIPHERAL CIRCUIT REGISTER MAP 
	12.1 Register map (1) 
	12.2 Register map (2) 

	13 ELECTRICAL CHARACTERISTICS 
	13.1 Maximum Ratings  
	13.2 DC Characteristics 
	13.3 AC Electrical Characteristics - Clock Timings 
	13.4 AC Electrical Characteristics - Read and Write Cycles 
	13.5 AC Electrical Characteristics - Bus Arbitration 
	13.6 AC Electrical Characteristics - Peripherals 

	14 DEVELOPMENT ENVIRONMENT 
	14.1 Emulation mode 
	14.1.1 Pin Functions 

	14.2 Connecting to General-Purpose 68000 Emulator 
	14.3 Adapter Board 


