






























































































































































































































































































































































































































































































































































































































































































































































































Bus cycle 4-38, 5-36 

Not terminated in the expected manner 4-36 

Regular bus cycles 4-36, 4-39 

Required for operand accesses 5-36 

Required to prefetch instruction 5-36 

Bus error 4-52 

Bus error condition 4-24 

Bus error exception processing 4-36 

Bus error with HALT asserted 4-37 

Bus error signal (BERR) 2-3, 3-5, 3-7, 4-24, 4-39, 

4-48,4-52 

BERR and immediate exception processing 4-58 

Bus grant signal (BG) 2-3, 3-5, 3-7, 4-55 

Bus grant acknowledge signal (BGACK) 2-3, 3-5, 

3-7,4-55 

BGACK indicates bus mastership 4-55 

Bus master, external 4-40 

Bus monitor 4-24, 4-37 

Monitor timing (BMT) field, 4-6 

Monitor period 4-6 

Bus request 4-58 

Bus request signal (BR) 2-3, 3-5, 3-7, 3-8, 4-52, 4-

66 

Bus signals 4-22 

Byte data type 5-7 

-c-
Capture/compare, GPT 8-1, 8-11 

Capture register 8-7 

Carry flag (C) 2-2, 5-5 

CCR bits and reset 4-55 

Central processing unit (CPU16) 5-1 

Execution model 5-34 

Execution process 5-35 

Execution unit 5-35 

Features 3-1 

Indexed addressing mode and M68HC11 direct 

mode 5-11 

Microsequencer 5-34 

Register mnemonics 2-2 

Register model 5-2 

Supporting one source and type of breakpoint 

4-50 

Changes in program flow 5-35 
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INDEX 

Changing SCI control bits 7-26 

Channel control, TPU 9-13 

Channel function aelect, TPU 9-14 

Channel interrupt enable, TPU 9-13 

Channel orthogonality, TPU 9-4 

Channel priority, TPU 9-5, 9-16 

Channel status, TPU 9-13 

Chip-select, emulation mode (CSE) 4-72 

Chip-select, emulation memory (CSM) 4-72 

Chip selects 4-1,4-62 

Assertion 4-63 

Block size 4-64 

Chip-select circuits out of reset 4-65 

Generates internal AVEC 4-66 

Logic and external interrupt acknowledge cycles 

4-66 

Operation 4-69 

Option register function 4-71 

Chip-select option registers and DSACK 4-67 

Pin assignment registers (CSPAR) 4-64 

Pin functions 4-65 

Registers 4-66 

Chip-select reset operation 4-71 

Set up for CPU space access 4-68 

Signals (CS[1 0:5)) 2-3, 3-5, 3-7, 3-8 

Clear, defined 2-8 

Clearing GPT status flags 8-7 

CLKOUT signal (68000 bus clock) 2-3, 3-5, 3-7, 3-8, 

4-12 

Clock, system 4-12 

Control 4-15, 4-20 

Mode select signal (MODCLK) 2-3, 3-5, 3-6, 

3-8,4-7,4-8,4-20 

Mode selection 4-48 

Clock control multipliers 4-15 

Operation during low-power stop 4-19 

Prescaler control 6-7 

Rate changes 4-12 

Rate during operation 4-10, 4-12 

Reference from external source 4-12 

Reference signal 4-12 

Signal duty cycle and period 4-13 

Signal from external source 4-13 

Sources 4-12 
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Synthesizer operation 4-13 

Synthesizer power connection (VOOSYN) 2-4, 

3-6,4-13 

Coherency 4-57,7-2,9-5,10-2 

Combined program and data spaces 3-13 

Combining opcode tracking with other capabilities 

5-41 

Comparator, ADC 6-6, 6-7 

Comparison of CPU16 and M68HC11 CPU instruction 

sets 5-30 

Compatibility with the M68HC11 5-1 

Completion of a bus cycle 4-24 

Condition code register (CCR) 2-2, 5-4 

Conditioning mode select signals 4-64 

Conditions for external bus mastership 4-40 

Configuration options (SCIM) 4-3 

Configuration, TPU 9-11 

Connecting GPT multiplexer to external pins 8--9 

Connection between TPURAM and TPU during 

emulation 9-5 

Content of ADC result registers 6-5 

Contents of ADC control and status registers 6-5 

Continuous AID conversion 6-9 

Control registers, location in memory map 3-10 

Conventions 2-7 

Conversion channel, ADC 6-9 

Conversion control logic, ADC 6-9 

Conversion modes, ADC 6-9 

Conversion parameters, ADC 6-9 

CPU (See also Central Processing Unit) 2-2, 3-1 

Register Model 5-2 

Setting STOP bits in module configuration 

registers 4-19 

Space 4-22, 4-57 

Space address encoding 4-33, 4-70 

Space cycles 4-33 

Space type field 4-33 

External interrupt requests 4-57 

CPU16 indexed mode replacing M68HC11 direct mode 

5-12 

CSBOOT signal automatically asserted out of reset 

4-71 
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Data and size acknowledge signals (DSACK[1 :0]) 

2-3,3-5,3-7,4-22,4-6,4-34to4-52,4-72 

Data bus mode selection 4-62, 4-63 

Data bus signals (DATA[15:0]) 2-3, 3-5, 3-7, 4-21, 

4-45 

DATA mnemonic 2-8 

Data strobe signal (DS) 2-3, 3-5, 3-7, 4-23, 4-42, 

4-48,4-49 

Data types 5-7 

4-bit bank address 5-7 

4-bit signed integers 5-7 

8-bit signed and unsigned integers 5-7 

8-bit, 2-digit binary coded decimal numbers 5-7 

16-bit byte address 5-7 

16-bit fractions 5-7 

16-bit signed fractions 5-6 

20-bit addresses 5-7 

20-bit effective address 5-7 

32-bit signed and unsigned integers 5-7 

32-bit signed fractions 5-7 

36-bit signed fixed-point numbers 5-7 

Deskewing input signals 4-28 

Deterministic opcode tracking 5-41 

Development support, MCU 5-41 

INDEX 

Development serial clock signal (DSCLK) 2-3, 

3-5,3-7,5-45 

Development serial input signal (DSI) 2-3, 3-6, 

3-7,5-45 

Development serial output signal (DSO) 2-3, 3-6, 

3-7,5-44 

Development support, TPU 9-16 

Digital control subsystem, ADC 6-7 

Digital signal processing 5-47 

Double bus fault 4-38 

Driver types 3-5 

DSACK generator shared by chip-select circuits 4-63 

DSACK, BERR, and HALT assertion results 4-37 

DSACK option fields 4-32 

Duty cycle of clock signals on OC1 and PWMA 8--10 

Duty cycle ratios of PWM channels 8--17 

Dynamic bus sizing 4-22, 4-25,5-36 
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EBI data multiplexer 4-26 

ECLK (6800 bus clock) 4-67 

ECLK frequency 4-18 

Edge-detection logic, GPT 8-11,8-13 

Effect of OSACK signals 4-24 

Emulation of microcode ROM 10-4 

Emulation mode 9-13,10-4 

Enabling BOM 5-42 

Entering BOM 5-42 

Entering TPU emulation mode 9-13 

EV - extension bit overflow flag 5-4 

Event counting mode, GPT 8-16 

Event counting mode, pulse accumulator 8-16 

Event timing, TPU 9-4 

Exception 5-37 

Handler routine 5-37 

Priority 5-37 

Processing 4-38, 4-42, 4-57, 8-6 

Processing for synchronous exceptions 5-37 

Processing sequence 5-38 

Stack frame 5-38 

Vector 3-11,5-37, 7-4, 8-6 

Vector number 7-4, 8-6 

Vector table 5-38, 8-2, 10-7 

Excessively long bus cycle response times 4-36 

Execution model 5-34 

Execution of LPSTOP instruction 4-36 

Execution process 5-35 

Execution unit, CPU16 5-35 

Extended addressing extension field (EK) 2-2, 5-11 

Extended addressing modes 5-10 

Extension bit overflow flag (EV) 5-4 

Extension fields 5-5 

Extension words, BOM instruction 5-44 

External address spaces 4-21 

External arbitration circuitry 4-40 

External bus 4-1 

Arbitration 4-22, 4-39 

Circuitry 4-40 

Clock signal, 6800 (ECLK) 3-5, 3-7, 4-19 

Clock signal, 68000 (CLKOUT) 2-3, 3-5, 3-7, 

3-8,4-12 

Control logic 4-28 
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Cycles 4-6 

Interface (EBI) 4-1, 4-21 

Monitor 4-6 

External bus master 4-57 

External crystal oscillator connections (EXTAL, 

XTAL)2-3,2-4,4-13 

External device and BERR 4-35 

External device asserts RESET 4-71 

External device and IP mask value 4-71 

External exceptions 5-37 

External filter capacitor pin (XFC) 2-4, 4-14 

External interrupt request 4-5, 4-57, 4-58 

External interrupt requests as SCIM interrupts 4-57, 

4-59 

External loading and data bus pull-up drivers 4-59 

External logic on input/output or output-only pins 

4-54 

External low-leakage capacitor for system clock 

synthesizer 4-14 

External peripheral power connections (VDDE and 

VSSE)2-4 

External peripheral power pins (VDDE, VSSE) 2-4 

External RESET signal assertion 4-54 

External system clock reference signal 4-12 

External system clock signal 4-12 

Externally generated OSACK 4-29 

-F-

Factory test mode 4-6 

Factory test mode arbitration 4-41 

Fast mode 8-17, 8-19 

Fast termination cycles 4-28, 4-32 

Encoding 4-70 

Read cycle 4-32 

Write cycle 4-32 

Fast termination encoding 4-32 

Fast termination with OS asserted 4-32 

First two portions of AOC sample periods 6-8 

Forced output compare, GPT 8-14 

Format of AOC result 6-16 

Freeze mode, AOC 6-4 

Fractional multiplication and division 5-16 

Freeze mode, SCIM 4-11 

Bus monitor 4-11 
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Operation 4-11 

Signal (FREEZE) 2-3, 4-11, 5-45 

Software watchdog 4-11 

Function code signals (FC[2:0]) 2-3, 3-5, 3-7, 4-23, 

4-33,4-45 

-G-

Gated time accumulation mode 8-16 

General-purpose 110 ports 4-45,6-1,7-4,8-8 

Chip-select (port C) pin assignment register 

(CSPAR) 4-64 

Port A and Port B data direction register (DDRAB) 

4-72 

Port A (PA[7:0]) 4-45, 4-48, 4-72 

Port ADA (PADA[7:0]) 6-1 

Port B (PB[7:0]) 4-45, 4-48, 4-72 

Port C (PC[6:0]) 4-48, 4-64, 4-69, 4-72 

Port E data direction register (DDRE) 4-72 

Port E pin assignment register (PEPAR) 4-72 

Port E (PE[7:0] 4-48, 4-72 

Port F data direction register (DDRF) 4-72 

Port F pin assignment register (PFPAR) 4-46, 

4-49,4-72 

Port F (PF[7:0]) 4-48, 4-72 

Port G data direction register 4-72 

Port G (PG[7:0]) 4-45, 4-48, 4-72 

Port GP data direction register (DDRGP) 8-8, 

8-15 

Port GP (PGP[7:0]) 4-51, 8-8 

Port H data direction register 4-72 

Port H (PH[7:0]) 4-45, 4-48, 4-72 

Port MC (PMC[7:0]) 7-4, 7-5 

General-purpose timer (GPl) 3-2, 8-1 

Activities in progress before FREEZE assertion 

8-4 

Capture/compare functions 8-11 

Counter during normal operation 8-11 

Counter value during read 8-11 

Debugging without BDM 8-4 

Edge-detection logic 8-11, 8-13 

External timer clock input (PCLK) 2-3, 8-1, 8-8, 

8-9,8-11,8-16,8-19 

Features 3-2 

Freeze mode 8-3 
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INDEX 

Input capture (IC) functions 8-11 

Input capture pins (IC[1 :3]) 8-7 

Input capture/output compare pin (I04/0C5) 8-8 

Input pin synchronizers 8-3 

Interrupts 8-5 

Low-power stop operation 8-3 

Multiplexer outputs connected to external pins 

8-10 

Output compare (OC) functions 8-8, 8-11, 8-14 

Output compare pins (OC[1 :4]) 8-8 

Pin hysteresis 8-13 

Pin synchronizers 8-13 

Pins used for general-purpose I/O 8-8 

Polled and interrupt-driven operation 8-4 

Port GP (PORTGP) 2-3, 4-51, 8-8 

Prescaler 8-9 

Prescaler driven by system clock 8-9 

Prescaler read 8-9 

Pulse accumulator 8-8 

Pulse-width modulation (PWM) unit 8-17 

Single-step mode 8-4 

Slow mode 8-17, 8-19 

Status flags 8-4, 8-5, 8-7, 8-13 

Timer prescaler 8-5 

-H­

Half-carry flag (H) 2-2, 5-4 

Halt monitor 4-7 

Halt monitor reset 4-7 

Halt operation 4-39 

Halt signal (HALT) 2-3, 3-5, 3-7, 4-24, 4-29, 4-35, 

4-36,4-39,4-40,4-52 

HALT and external bus cycles 4-36 

HALT assertion, 4-29 

HALT assertion and single bus cycle operation 

4-36 

HALT assertion by external device, 4-36 

HALT during internal BERR 4-39 

HALTtiming 4-37 

Handler routine, exception 5-37 

Handshaking between MCU and external peripherals 

4-28 

Host sequence, TPU 9-14 

Host service, TPU 9-14 
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Idle frame, SCI 7-10 

Idle-line detection, SCI 7-11 

Idle-line wakeup, SCI 7-11 

Immediate addressing modes 5-11 

Implied radix point 5-7 

Index register 5-3 

Index register X (IX) 2,...2, 5-3 

Index register V (IV) 2-2, 5-3 

Index register Z (IZ) 2-2, 5-3 

Index register X extension field (XK) 2-2, 5-10 

Index register V extension field (VK) 2-2, 5-10 

Index register Z extension field (ZK) 2-2, 5-10 

Indexed addressing modes 5-10 

Individual module STOP bits 4-19,4-36 

Inherent addressing mode 5-10 

Initial AOC sample and transfer times 6-14 

Input capture (IC) functions, GPT 8-11,8-13,8-14 

Instruction extension words, BOM 5-68 

Instruction fetches 5-4, 5-8 

Instruction format 5-32 

Instruction pipeline 4-34, 5-35, 5-41, 5-35, 5-42 

State signals 3-5, 3-7, 3-8, 5-65 

Pipeline states 5-41 

Instruction pipeline signals (IPIPE[1 :0]) 2-3 

Multiplexing 5-41 

Not usable in BOM 5-43, 5-44 

Instruction set 5-11 

Instruction set abbreviations and symbols 5-29 

Instruction set summary 5-12 

Instruction timing 5-36 

Instruction types 5-33 

8-bit opcode with 4-bit index extensions 5-33 

8-bit opcode with 8-bit operand 5-33 

8-bit opcode with 8-bit prebyte, argument(s) 5-33 

8-bit opcode with 8-bit prebyte, no argument 5-33 

8-bit opcode with 20-bit argument 5-33 

Intermodule bus (1MB) 3-10 

Internal and external breakpoint signals 4-50 

Internal cycles when external bus is granted 4-53 

Internal handshaking signals generated by chip-

select logic 4-28 

Internal module power connections 2-4 
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Internal or external frequency source, system clock 

4-12,4-13 

Internal oscillator 4-11 

Internal phase-locked loop 4-11 

Internal pull-up drivers on data bus 4-71 

Internal register addresses 3-11 

Internal source asserts reset signal 4-53 

Interrupts 4-57 

Acknowledge and arbitration 4-58 

Acknowledge cycle 4-33, 4-58, 4-69, 4-70, 7-3 

Acknowledge cycle timing 4-59 

Acknowledge using chip-select signal 4-59, 4-69 

Arbitration 4-4, 4-58, 7-3 

Arbitration during interrupt exception processing 

4-58 

Arbitration field (IARB) 4-4, 4-58 

Interrupts as a type of asynchronous exception 

4-57 

Exception processing 4-57 

Instructions 5-23, 5-29 

Priority (IP) mask 2-2, 4-57, 4-89, 7-4 

Priority 4-57 

Interrupt priority and recognition 4-57 

Processing summary 4-60 

Recognition 4-57 

Request4-5,4-58,4-59,9-13 

Request acknowledged/no IARB contention 4-36 

Request circuitry and hysteresis 4-58 

Request signals (IRQ[7:1]) 2-3,3-6,3-8,4-57, 

7-3,8-6 

Requests 4-57 

Stack frame 5-12 

Vector number 4-59, 7-4, 8-6, 8-7 

Interrupt-driven GPT operation 8-4 

IP mask 4-58 

IPIPE[1 :0) 5-39, 5-41, 5-42, 5-44 

IPIPEOIIPIPE1 multiplexing 5-41 

IP[2:0)- Interrupt Priority field 5-5 

IPL field 4-68 

IRQ[7:1) signals 4-58 

IRQ7 nonmaskable 4-58 

IRQ[6:1) maskable 4-58 
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-L-

Largest amount of data transferred by bus cycle 4-26 

Least significant bit (LSB), definition 2-5 

Least significant word (LSW), definition 2-5 

Length of ADC conversion sequence 6-9 

Loading and data bus pull-up drivers 4-71 

Lock time, clock synthesizer 4-13 

Logic level one, definition 2-8 

Logic level zero, definition 2-8 

Long idle-line detection, SCI 7-10 

Long word data type 5-7 

Low-pass filter, clock synthesizer 4-13 

Low-power operation, MRM 11-3 

Low-power operation, SCIM 4-18 

Low-power operation, TPU ~13 

Low-power operation, TPURAM 10-3 

Low-power stop 4-55,6-4,7-3, 8-3, ~2, ~13 

Low-power stop broadcast cycle 4-19, 4-36 

Low-power stop used for GPT debugging 8-3 

LPSTOP4-36 

Broadcast cycle 4-36 

CPU space cycle shown externally 4-19, 4-36 

Instruction 4-22 

LSB, definition 2-8 

LSW, definition 2-8 

-M-

M68HC11 compatibility 5-1 

M68HC11 direct mode addressing 5-11 

M68HC11 instructions 5-13 

MAC multiplicand register (IR) 2-2 

MAC multiplier register (HR) 2-2 

MAC sign latch (SL) 2-2 

Manual nomenclature 2-1 

Conventions 2-8 

Mnemonics 2-3 

Operators 2-1 

Symbols 2-1 

Mapping of exception vector number to vector table 

5-37 

Masked ROM module (MRM) 10-1 

Default reset base address 10-1 

Emulation mode 10-4 
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INDEX 

Restricted access levels 10-2 

ROM array 11-1 

Wait states 11-3 

Match and capture handled by independent TPU 

channel hardware ~ 

Maximum allowable bus response time 4-6 

Maximum monitor period 4-29 

Maximum specified system clock frequency 4-13 

MC68HC16Y1 features 3-1 

MCU power consumption 4-19 

MCU and interrupt requests during halt 4-39 

Memory management 5-6 

Memory maps, system 3-11 

Memory organization 5-8 

Microcode executed from TPURAM module 9-3 

Microengine, TPU 9-3 

Microsequencer, CPU 5-34 

Misaligned operands 4-26 

Misaligned word 5-8 

Misaligned word transfers 4-26 

Mnemonic, definition 2-5 

MODCLK, clock mode selection pin 4-7, 4-8, 4-10 

Mode select pin 3-15, 4-62 

Modes of operation, MCU 4-13 

Module control registers 3-10 

Module mapping 3-10, 4-4 

Module pin function during reset 3-15,4-49 

Most significant bit (MSB), defined 2-8 

Most significant word (MSW), defined 2-8 

MRM access during reset 11-3 

MRM array address mapping 11-2 

Multichannel AID conversion 6-9,6-13 

Multichannel communications interface (MCCI) 7-1 

Break characters 7-8 

Frame formats 7-7 

Idle-line characters 7-8 

Initialization 7-12 

Operating modes 7-13 

Parity check 7-2, 7-7 

Pin function 7-12 

Registers 7-2 

Serial communication interface (SCI) 7-1, 7-2, 

7-5 

Serial peripheral interface (SPI) 7-1, 7-2, 7-12 
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Synchronization with incoming data stream 7-8 

Serial clock signal (SCK) 2-4, 3-5, 3-7, 3-8, 7-4 

Serial mode 7-7 

Slave mode 7-13,7-14 

Slave mode operation 7-14 

Slave select signal (55) 3-5, 3-7, 3-8, 7-4, 

7-11,7-13 

Unable to initiate transfers in slave mode 7-14 

Multiple bus errors 4 -39 

Multiple chip-select assertion 4-69 

Multiple exceptions 5-40 

Multiplexer, AOC 6-5 

Multiplexer outputs (including the PCLK signal) and 

external pins 8-10 

Multiply and accumulate registers 5-5 

Multiply and accumulate (MAC) unit 5-55 

MV - Accumulator M overflow flag 5-4 

N - Negative flag 5-4 

Negated, definition 2-8 

-N-

Negating and reasserting HALT 4-38 

Negative flag (N) 2-2, 5-4 

Negative integers 5-7 

No IARB assertion with interrupt acknowledge 4-59 

Nonmaskable interrupt 4-58 

Normal bus cycles 4-6 

NRZ (Nonreturn to zero) format, SCI 7-28 

Numeric range of branch instruction offset values 5-9 

-0-

OC1 and other OC pins, GPT 8-14, 8-10 

Occurrence of a bus error with HALT asserted 4-39 

One source and type of breakpoint 4-34 

Opcode map 5-12 

Opcode tracking and breakpoints 5-41 

Opcodes 5-33 

Operand 4-25, 4-31 

Alignment 4-26, 4-27 

Byte order 4-25 

Bytes 4-25 

Coherency 9-5 

Operand transfers, 8- and 16-bit ports 4-27 
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Operand transfer cases 4-26, 4-27 

Operating frequency 4-13 

Operators 2-1 

Order of exception handler execution 5-39 

Order of access 4-26 

-p-

Page 0 opcode 5--31 

Parameter RAM 9-3, 9-4, 9-5 

Parameter registers 9-1, 9-12 

Parity checking 7-7 

Parity error 7-7 

Periodic interrupts 4-8 

Modulus counter 4-9 

Priority 4-10 

Request level 4-10 

Timer 4-9 

Vector 4-10 

Phase comparator 4-13 

Pin and signal mnemonics 2--3, 3-5, 3-7, 3-8 

Pin assignment field encoding 4-65 

Pin assignment for 160-pin package 3-4 

Pin characteristics 3-5 

Pin function and pin electrical state 3-5, 3-7, 3-8, 

4-49 

Pin mnemonics 2--3 

Pin state during reset 4-49, 4-50 

Pipeline 4-34 

Pipeline state signals (IPIPE[1 :0]) 2-3, 3-5, 3-8, 

5-35,5-41 

Pipeline states 5-39 

PK[3:0] - Program counter address extension field 

5-5,0--3 

Polled GPT operation 8-5 

Polling GPT status registers 8-4 

PORTC data register 4-69 

Port replacement unit (PRU) 4-72 

Port size 4-24, 4-65 

Port width 4-22, 4-24 

Positioning of bytes 4-26 

Post-modified index addressing mode 5-11 

Power connections 3-7 

Power consumption 4-19 

Power-on reset 4-53 

MOTOROLA 

1-9 • 



.. 

Power-on reset timing 4-54 

Prefetch mechanism 5-35 

Prescaler, GPT 8-9 

Prescaler control, TPU 9-2, 9-11 

Priority mask, interrupt 4-57 

Priority of TPU interrupt service requests 9-6 

Processing aborted by reset exception 4-55 

Programmable chip-select circuits 4-69 

Program and data spaces 3-11, 5-6, 5-7,11-2 

Program counter (PC) 2-2, 5-4 

Program counter extension field (PK) 2-2, 5-5 

Programmable chip-select circuits 4-69 

Programmable interrupt timer 4-9 

Programmable prescaler, ADC 6-7 

Programmable serial transfer length, SP17-6 

Programming register model 2-2 

Pseudolinear address space 3-11,5-1 

Pulse accumulator, GPT 8-16 

Pulse-width modulation (PWM) unit, GPT 8-17 

-0-

Quotient out signal (QUOT) 2-4 

-R-

Range of mnemonics, definition 2-5 

RC DAC array, ADC 6-6 

Re-enable GPT status flag 8-5 

Read cycle 4-30 

Read/write signal (RtW) 2-4, 3-6, 3-8, 4-23, 4-29, 

4-39,4-52,4-69 

Reduce MCU power consumption selectively 4-9 

Reduce MCU power consumption to a minimum 4-9 

Reference crystal 4-13 

Register access 4-5 

Regular bus cycles 4-28 

Relative addressing modes 5-12 

Reset 4-42 

As asynchronous exception 4-42 

As highest-priority CPU16 exception 4-42 

At end of bus cycle 4-7, 4-43 

Control logic 4-43 

Exception processing 4-42 

Gated by CLKOUT 4-54 
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Mode selection 3-15 

Processing 4-55 

Signal (RESET) 2-4, 3-6, 3-8, 4-56 

Source 4-42 

States of other MCU module pins 4-51 

States of SCIM pins 4-51 

Status register (RSR) 4-5, 4-56 

Value of SCIM IARB field 4-5 

Vectors 3-11, 8-5 

Reset signal (RESET) 2-4, 3-6, 3-8, 4-42, 4-56 

RESET assertion period 4-68 

RESET input 4-42 

RESET synchronized to system clock 4-42 

Reset value of IARB for the SCIM 4-5 

Reset during TPURAM access 10-4 

Resets gated by CLKOUT 4-43 

Resolution, ADC 6-8 

Resolution time, ADC 6-14 

Result registers, ADC 6-16 

Returning from BDM 5-45 

RTI instruction 5-40 

ROM array 11-1 

ROM array address space type 11-2 

ROM array verification 11-3 

INDEX 

ROM array base address 11-2 

-5-

S - STOP enable b~ 5-4 

Sample capacitor, ADC 6-6 

Sample time, ADC 6-8, 6-14 

Saturation mode control bit (SM) 2-2, 5-5 

Scheduler, TPU 9-3 

SCIA and SCIB, MCCI 7-3, 7-4 

Separated program and data spaces 3-13 

Separate program and data spaces 3-11 

Serial communication interface (SCI) 7-2, 7-5 

Baud rate 7-8 

Data frame 7-6 

Errors 7-9, 7-10 

Parity checking 7-7 

Pin function 7-5 

Receive time clock (RT) 7-8, 7-11 

Receiver bit processor logic 7-10 

Receiver idle-line detection 7-10 
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Receiver operation 7-9 

Receiver wakeup 7-10 

Registers 7-6 

Serial frame formats 7-7 

Short idle-line detection 7-11 

Transmitter double-buffered 7-8 

Transmitter operation 7-8 

Serial data transferred MSB first 7-6 

Serial frame formats, SCI 7-6 

Serial peripheral interface (SPI) 7-12 

Clock 7-13 

Modes 7-13 

Mode fault 7-14 

Operation 7-13 

Phase and polarity 7-13 

Pin function 7-12 

Registers 7-12 

Write collision 7-13 

Set, definition 2-8 

Setting STOP bits in module configuration registers 

4-36 

Short and long idle-line detection, SCI 7-11 

Short branch instructions 5-23 

Show cycle 4-5,4-41 

Show cycle enable bits 4-5 

Signal assertion, definition 2-5 

Signal characteristics 3-7 

Signal function 3-9 

Signal mnemonics 2-8 

Signal negation, definition 2-5 

Signed 8-bit offset 5-11 

Signed 16-bit offset 5-11 

Signed 32-bit fractions 5-7 

Signed 36-bit fixed-point numbers 5-7 

Signed branches 5-23, 5-25 

Signed left-justified conversion format, ADC 6-17 

Signed relative offset 5-27 

Simple b!:anches 5-2, 5-25 

Single buffer amplifier, ADC 6-6 

Single bus cycle operation 4-22 

Single-channel AID conversion, ADC 6-12 

Single-chip integration module (SCIM) 4-1 

Asynchronous bus cycles 4-22 

Automatic interrupt vectors 4-56 
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INDEX 

Boot ROM chip-select signal 4-2 

Breakpoints 4-33 

Bus arbitration, external 4-39, 4-40 

Bus cycle 4-38 to 4-40 

Bus error 4-52 

Bus grant 4-38, 4-55 

Bus monitor 4-5, 4-6, 4-24, 4-37 

Bus request 4-58 

Bus signals 4-22 

Chip-select block 4-2 

Chip selects 4-1, 4-62 

Clock, system 4-12 

Configuration and protection block 4-2 

CPU space 4-22, 4-57 

Data bus mode selection 4-62, 4-63 

Deskews signals 4-28 

Dynamic bus sizing 4-22, 4-25 

Emulation chip-select signals 4-2 

Exception 4-38, 4-42, 4-57 

External bus interface 4-1, 4-21 

Features 3-1 

Freeze mode 4-11 

Fully expanded mode 4-3, 4-4, 4-45 

Halt monitor 4-7 

Interrupts 4-57 

Low-power operation 4-10, 4-18 

MCU power consumption 4-19 

Modes of operation 4-3,4-44, 4-45 

Operand transfer cases 4-26 

Partially expanded mode 4-3, 4-44, 4-45 

Periodic interrupt generator 4-2 

Periodic interrupts 4-8 

Ports 4-45, 4-64 

Port size 4-24, 4-65 

Port width 4-22, 4-24 

Reset 4-42 

Show cycles 4-5, 4-41 

Single-chip mode 4-3, 4-44, 4-45 

Size signal encoding 4-22 

Software watchdog 4-8 

Spurious interrupts 4-5, 4-60 

System configuration and protection 4-3 

Three-line handshaking interface 4-22 
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II 

Using chip-select signals for interrupt acknowledge 

4-69 

Single or continuous ADC conversion 6-10 

Single or multiple channel ADC conversion 6-9 

Sixteen-bit fractions 5-7 

Sixteen-bit port 4-25 

Sixteen-bit signed fractions 5-7 

Sixteen-bit (word) signed and unsigned integers 5-7 

Size signals (SIZ[1 :0)) 4-22, 4-29 

Slave mode, SP17-13, 7-14 

Slave (factory test) mode arbitration 4-41 

Slow mode, GPT 8-17,8-19 

SM - Saturate mode bit 5-5 

Software and idle-line arbitration, SCI 7-11 

Software watchdog 4-8 

Software watchdog ratio 4-8 

Software watchdog service sequence 4-8 

SPI pin functions 7-4 

Specific mnemonic, definition 2-5 

Spurious interrupts 4-5, 4-60 

Cycle 4-79 

Exception 4-60 

Exception vector 4-7,4-74 

Monitor 4-7, 4-11, 4-79 

Vector number 4-7,4-79 

SS state between transfers 7-4 

Stack pointer extension field (SK) 2-2, 5-5 

Stack pointer (SP) 2-2, 5-3 

Standard exception processing sequence 4-38 

Standby RAM with TPU emulation (TPURAM) 10-1 

Array base address 10-1 

Address registers and low-power stop mode 10-1 

Array address mapping 10-1 

Array address space type 10-2 

Array status during low-power stop 10-2 

Features 3-2 

Standby and low-power stop operation 10-2 

Standby RAM power connection 2-4, 3-7, 10-2 

Start bit, SCI 7-11 

State of GPT timer during freeze mode 8-3 

State of MODCLK pin during reset 4-13 

State of MRM following reset 11-3 

State signals 5-41 

Status flags 8-4, 8-7, 8-13 

Stop bit 8-38 

Stop disable control bit (S) 2-2 

Stop enable bit (S) 5-4 

STOP reset state, MRM 11-3 

Subroutines 5-29 

Successive approximation register, ADC 6-16 

Switching between master/slave modes 7-13 

Symbols and operators 2-1 

Synchronization to CLKOUT 4-28 

Synchronizer, GPT 8-13 

Synchronous exceptions 5-39 

Synchronous reset during MRM access 11-4 

System clock 4-2, 4-9 

Control 4-19 

Control multipliers 4-15 

Frequencies 4-15 

Low-pass filter 4-13 

Mode select (MODCLK) signal 2-3, 3-6, 3-8, 

4-18 

Mode selection 4-64 

Operation during low-power stop 4-11, 4-18, 

4-36 

Rate changes 4-19 

Rate during operation 4-19 

Reference signal 4-13 

Signal (CLKOUT) 2-3, 3-5, 3-8 

Signal input from external source 4-12 

Signal duty cycle and period 4-13, 4-14 

Signal generated externally 4-13 

Sources 4-13 

States 4-27 

Synthesizer operation 4-13 

Synthesizer power connection 2-4, 3-6, 4-14 

VCO ramp time 4-14 

Voltage controlled oscillator (VCO) 4-14 

System configuration and protection 4-3 

System frequencies 4-15 

System debugging 5-41 

System memory maps 3-10 

System power connections 2-4, 3-7 

System synchronized to CLKOUT 4-28 

System test 4-1 
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-T-

Termination of bus cycle for bus error condition 4-35 

Termination of bus error cycles 4-37 

Three-line handshaking interface 4-22 

Three-state control pin 4-55 

Three-state control signal (TSC) 2-4, 3-6, 3-8 

Time bases, TPU 9-2 

Time functions, TPU 9-7 

Discrete input/output 9-7 

Input capture/input transition counter 9-7 

Output compare 9-7 

Period measurement with additional transition 

detect 9-8 

Period measurement with missing transition 

detect 9-9 

Period/pulse-width accumulator 9-10 

Position-synchronized pulse generator 9-9 

Pulse-width modulation 9-8 

Stepper motor 9-9 

Synchronized pulse-width modulation 9-8 

Time processor unit (TPU) 9-1 

Channel control 9-13 

Channel function select 9-14 

Channel interrupt enable 9-13 

Channel orthogonality 9-4 

Channel parameters organized as 128 16-bit 

words 9-3 

Channel priority 9-5, 9-16 

Channel status 9-13 

Channels contain identical hardware 9-4 

Coherency 9-5 

Components 9-2 

Connection between TPURAM and TPU during 

emulation 9-5 

Control-store ROM microcode for factory-masked 

functions 9-3 

Development support and test 9-16 

Emulation capability 9-5 

Event timing 9-4 

Functions related to 16-bit timebases 9-4 

Host sequence 9-14 

Host service 9-14 

Interrupts 9-6 

Low-power stop operation 9-13 
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Match and capture handled by independent 

channel hardware 9-4 

Memory map contains three groups of registers 

9-11 

Microcode executed from TPURAM module 9-3 

Microengine 9-3 

Parameter RAM 9-3 

Prescaler control 9-2, 9-11 

Priority of interrupt service requests 9-6 

Scheduler 9-3 

System configuration 9-11 

Time bases 9-2 

Time functions 9-7 

Timer Channels 9-2 

Time required for internal CPU operations 5-36 

Timing of BERR detection/acknowledge 4-36, 4-44 

Timing of chip-select assertion in asynchronous mode 

4-62,4-67 

Total AID conversion time 6-14 

Total execution time 5-35 

TPU channel parameters organized as 128 16-bit 

words 9-3 

TPU channels contain identical hardware 9-4 

TPU components 9-2 

TPU emulation capability 9-5 

TPU interrupts 9-6 

TPU library functions 9-5 

TPU ROM control store 9-3, 9-5 

Transfer and resolution, ADC 6-14 

Transfer length options, SP17-14 

Transfer delay, SP17-13 

Transfertime, ADC 6-14 

Transfer time, SPI 7-14 

TSC during power-up reset 4-55 

Two or more external devices as bus master 4-40 

Two or more IARB fields with same nonzero value 

4-58 

Two sources of bus exception control cycles 4-35 

Two-cycle bus access 4-88 

Two-cycle external bus transfer 4-32 

Two's complement overflow indicator (V) 2-2, 5-5 

TXD direction with SCI transmitter disabled 7-5 

Type of SCI wakeup 7-11 

Types of exceptions 5-37 
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II 

-U-

Un initialized interrupt vector 7-4 

Unsigned branches 5-26 

Unsigned conditional branches 5-24 

Unsigned left-justified conversion format, ADC 6-16 

Unsigned right-justified conversion format, ADC 6-16 

Use of TSC during power-up reset 4-55 

User-defined interrupt vector number 7-4, 7-7, 8-7 

Using chip-select for 16-bit memory bank-select 4-69 

Using chip-select for interrupt acknowledge 4-69 

-V-

v - Overflow flag 5-5 

Value of DSACK field 4-68 

VCO ramp time 4-53 

VDDA, VSSA and analog ADC circuitry 6-3 

V DD ramp time 4-53, 10-3 

Vector numbers 5-39 

VRH and VRL analog reference 6-3 

Voltage-controlled oscillator, clock synthesizer 4-13 

-w-
Wait states 4-28, 8-3, 11-3 

Watchdog clock rate 4-7 

Watchdog timer 4-7 

Word data type 5-7 

Write cycle 4-31 

Write cycles in progress during reset 4-43 

Writing to GPT timer counter in freeze mode 8-11 

-z-
Z - Zero flag 2-2, 5-4, D-3 

- NUMERIC -

4-bit bank address 5-6 

4-bit signed integers 5-6 

8-bit signed and unsigned integers 5-6 

8-bit opcode with 8-bit operand 5-33 

8-bit opcode with 8-bit prebyte, argument{s) 5-33 

8-bit opcode with 8-bitprebyte, no argument 5-33 

8-bit opcode with 4-bit index extensions 5-33 

8-bit opcode with 20-bit argument 5-33 
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INDEX 

8-bit port 4-24 

8-bit, 2-digit binary coded decimal numbers 5-6 

16-bit byte address 5-6 

16-bit fractions 5-7 

16-bit port 4-24 

16-bit signed fractions 5-6 

16-bit (word) signed and unsigned integers 5-6 

20-bit addresses 5-6 

20-bit effective address 5-6 

32-bit (long word) signed and unsigned integers 5-6 

32-bit signed fractions 5-6 

36-bit signed fixed-point numbers 5-6 

6800 bus clock signal (ECLK) 2-3 

68000 bus clock signal (CLKOUT) 2-3 
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