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Section 1. General Description

1.1 Contents

1.2 Introduction. . . .. ... ... 45
1.3 Features . . ... 46
1.4 Block Diagram . ........... .. 51

1.2 Introduction

The MMC2114, MMC2113, and MMC2112 are members of a family of
general-purpose microcontrollers (MCU) based on the MeCORE M210
central processor unit (CPU).

These are low-voltage devices that operate between 2.7 volts and

3.6 volts. They are well suited for use in battery-powered applications.
The maximum operating frequency is 33 MHz over a temperature range
of —40°C to 85°C.

Available packages are:

e 100-pin low-profile quad flat pack (LQFP) for single-chip mode
operation
e 144-pin LQFP for applications requiring an external memory

interface or a large number of general-purpose inputs/outputs
(GPIO)

e 196-ball plastic mold array process ball grid array (MAPBGA)
providing the same functionality as the 144-pin LQFP in a smaller
form factor

Table 1-1 summarizes the memory sizes, package options, and
operating modes of the MMC2112, MMC2113, and MMC2114.
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General Description

Table 1-1. Package Option Summary

; On-Chip SRAM | On-Chip FLASH Operating
Device (Kbytes) (Kbytes) Packages Modes®
144 LQFP
MMC2112 32 — 196 MAPBGA Master only
MMC2113 8 128 100 LQFP Single chip
144 LQFP Master
MMC2114 32 256 196 MAPBGA | Emulation

1. See 4.4 Modes of Operation for descriptions of the different MCU operating modes.

NOTE: The MMC2113 may contain more than 8K of internal SRAM, but only the

8K range from 0x0080_0000 to 0x0080_1fff is tested and guaranteed to
be operational. It is recommended that internal SRAM outside this range
not be used. Accesses to SRAM outside this range terminate without a
transfer error exception.

1.3 Features

Features include:

e MeCORE M210 integer processor:
— 32-bit reduced instruction set computer (RISC) architecture
— Low power and high performance

* OnCE debug support

» 128 Kbytes (MMC2113) or 256 Kbytes (MMC2114) FLASH
memoryD:
— Single cycle byte, half-word (16-bit) and word (32-bit) reads
— Fast automated program and erase cycles

— Ability to program one FLASH bank while executing from
another (MMC2114 only)

— Interrupt on program/erase command completion
— Flexible protection scheme for accidental program/erase

— Access restriction controls for both supervisor/user and
data/program spaces

1. The MMC2112 has no integrated FLASH memory and is intended for use with external
non-volatile memory devices.
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General Description
Features

Enhanced security feature prevents unauthorized access to
contents of FLASH (protects company IP)

Single supply operation (no need for separate, high voltage
program/erase supply)

e 8 Kbytes (MMC2113) or 32 Kbytes (MMC2112 and MMC2114) of
static random-access memory (SRAM):

Single cycle byte, half-word (16-bit), and word (32-bit) reads
and writes

Standby power supply support

« Serial peripheral interface (SPI):

Master mode and slave mode

Wired-OR mode

Slave select output

Mode fault error flag with CPU interrupt capability
Double-buffered receiver

Serial clock with programmable polarity and phase
Control of SPI operation during wait mode
Reduced drive control

General-purpose input/output (1/0) capability

e Two serial communications interfaces (SCI):

Full-duplex operation

Standard mark/space non-return-to-zero (NRZ) format
13-bit baud rate prescaler

Programmable 8-bit or 9-bit data format

Separately enabled transmitter and receiver

Separate receiver and transmitter CPU interrupt requests
Two receiver wakeup methods (idle line and address mark)
Receiver framing error detection

Hardware parity checking

1/16 bit-time noise detection

Reduced drive control

General-purpose /O capability
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General Description

¢ Two timers:

Four 16-bit input capture/output compare channels
16-bit architecture

16-bit pulse accumulator

Pulse widths variable from microseconds to seconds
Eight selectable prescalers

Toggle-on-overflow feature for pulse-width modulation

* Queued analog-to-digital converter (QADC):

Advance Information

Eight analog input channels

10-bit resolution £2 counts accuracy
Minimum 7 us conversion time
Internal sample and hold

Programmable input sample time for various source
impedances

Two conversion command queues with a total of 64 entries
Subqueues possible using pause mechanism

Queue complete and pause interrupts available on both
gueues

Queue pointers indicate current location for each queue
Automated queue modes initiated by:
External edge trigger and gated trigger

Periodic/interval timer, within queued analog-to-digital
converter (QADC) module {queuel and queue2}

Software command
Single-scan or continuous-scan of queues
Output data readable in three formats:
Right-justified unsigned
Left-justified signed
Left-justified unsigned
Unused analog channels can be used as digital 1/0
Minimum pin set configuration implemented
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General Description
Features

e Interrupt controller:

Up to 40 interrupt sources

32 unique programmable priority levels for each interrupt
source

Independent enable/disable of pending interrupts based on
priority level

Normal or fast interrupt request for each priority level

Fast interrupt requests always have priority over normal
interrupts

Ability to mask interrupts at and below a defined priority level

Ability to select between autovectored or vectored interrupt
requests

Vectored interrupts generated based on priority level

Ability to generate a separate vector number for normal and
fast interrupts

Ability for software to self-schedule interrupts

Software visibility of pending interrupts and interrupt signals to
core

Asynchronous operation to support wakeup from low-power
modes

« External interrupts supported:

Rising/falling edge select

Low-level sensitive

Ability for software generation of external interrupt event
Interrupt pins configurable as general-purpose I/O

e Two periodic interval timers:

16-bit counter with modulus "initial count" register
Selectable as free running or count down
16 selectable prescalers — 20 to 21°

* Watchdog timer:

16-bit counter with modulus "initial count" register
Pause option for low-power modes
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General Description

e Phase-lock loop (PLL):
— Reference crystal from 2 to 10 MHz
— Low-power modes supported
— Separate clock-out signal

* Integrated low-voltage detector (LVD):
— Can be enabled and disabled under software control

— Sets flag when Vpp drops below internal bandgap reference
threshold

— Reset and interrupt request enable bits
— Optional automatic disabling in low-power stop mode

* Reset:
— Separate reset in and reset out signals
— Seven sources of reset:
Power-on reset (POR)
External
Software
Watchdog timer
Loss of clock
Loss of PLL lock
Low-voltage detect
— Status flag indicates source of last reset

e Chip configurations:
— Support for single-chip, master, emulation, and test modes
— System configuration during reset
— Bus monitor
— Configurable output pad drive strength control
» General-purpose input/output (GPIO):
— Upto 72 bits of GPIO
— Coherent 32-bit control
— Bit manipulation supported via set/clear functions
— Unused peripheral pins may be used as extra GPIO.
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1.4 Block Diagram

Freescale Semiconductor, Inc.

General Description
Block Diagram

+ External bus interface:

Provides for direct support of asynchronous random-access
memory (RAM), read-only memory (ROM), FLASH, and
memory mapped peripherals

Bidirectional data bus with wide (32-bit) and narrow (16-bit)
modes

23-bit address bus with four chip selects provide access to
32 Mbytes of external memory

Byte/write enables
Boot from on-chip FLASH or external memories
Internal bus activity is visible via show-cycle mode

Special chip selects support replacement of GPIO with
external port replacement logic

« Joint Test Action Group (JTAG) support for system-level board
testing

The basic structure of these devices is shown in Figure 1-1.
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INT[7:0] 4-4»
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Figure 1-1. Block Diagram
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Advance Information — MMC2114, MMC2113, and MMC2112

2.1 Contents

2.2
2.3
2.4

2.2 Introduction

Section 2. System Memory Map

Introduction. .. ... . 53
Address Map. . .. ..o 54
Register Map .. ......... i e 57

The address maps, shown in Figure 2-1, Figure 2-2, and Figure 2-3,
include:

Internal FLASH:

— 256 Kbytes (MMC2114)
— 128 Kbytes (MMC2113)
— 0 Kbytes (MMC2112)

Internal static random-access memory (SRAM):
— 32 Kbytes (MMC2112 and MMC2114)
— 8 Kbytes (MMC2113)

Internal memory mapped registers

External address space
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System Memory Map

2.3 Address Map

OXFff_ffff

EXTERNAL MEMORY

0x8000_0000

0x00d0_002f

REGISTERS
SEE TABLE 2-1

0x00c0_0000

0x0080_7fff
INTERNAL SRAM
32 KBYTES

0x0080_0000
0x0000_0000

Figure 2-1. MMC2112 Address Map

OXffff_ffff

EXTERNAL MEMORY

0x8000_0000

0x00d0_002f

REGISTERS
SEE TABLE 2-1

0x00c0_0000

0x0080_1fff INTERNAL SRAM

0x0080_0000 8 KBYTES
0x0001_ffff
INTERNAL FLASH
128 KBYTES

0x0000_0000

Figure 2-2. MMC2113 Address Map
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System Memory Map
Address Map

NOTE: The MMC2113 may contain more than 8K of internal SRAM, but only the
8K range from 0x0080_0000 to 0x0080_1fff is tested and guaranteed to
be operational. It is recommended that internal SRAM outside this range
not be used. Accesses to SRAM outside this range terminate without a

transfer error exception.

OXfff_ftff

0x8000_0000

0x00d0_002f

0x00c0_0000

0x0080_7fft
0x0080_0000

0x0003._ffff

0x0000_0000

EXTERNAL MEMORY

REGISTERS
SEE TABLE 2-1

INTERNAL SRAM
32 KBYTES

INTERNAL FLASH
256 KBYTES

Figure 2-3. MMC2114 Address Map
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Table 2-1. Register Address Location Map(l)

Base Address Maximum
(Hex) Size Usage

0x00c0_0000 64 Kbyte |Ports(® (PORTS)

0x00c1_0000 64 Kbyte |Chip configuration (CCM)

0x00c2_0000 64 Kbyte |Chip selects (CS)

0x00c3_0000 64 Kbyte |Clocks (CLOCK)

0x00c4_0000 64 Kbyte |Reset (RESET)

0x00c5_0000 64 Kbyte |Interrupt controller (INTC)

0x00c6_0000 64 Kbyte |Edge port (EPORT)

0x00c7_0000 64 Kbyte |Watchdog timer (WDT)

0x00c8_0000 64 Kbyte |Programmable interrupt timer 1 (PIT1)

0x00c9_0000 64 Kbyte |Programmable interrupt timer 2 (PIT2)

0x00ca_0000 64 Kbyte |Queued analog-to-digital converter (QADC)

0x00cb_0000 64 Kbyte |Serial peripheral interface (SPI)

0x00cc_0000 64 Kbyte |Serial communications interface 1 (SCI1)

0x00cd_0000 64 Kbyte |Serial communications interface 2 (SCI2)

0x00ce_0000 64 Kbyte |Timer 1 (TIM1)

0x00cf_0000 64 Kbyte |Timer 2 (TIM2)

0x00d0_0000 64 Kbyte |FLASH registers (SGFM)

0x8000_0000 2 Gbyte |External Memory

1. See module sections for details of how much of each block is being decoded. Accesses to
addresses outside the module memory maps (and also the reserved area
0x00d1_0000-0x7fff_ffff) will not be responded to and will result in a bus monitor transfer
error exception.

2. The port register space is mirrored/repeated in the 64-Kbyte block. This allows the full 64-
Kbyte block to be decoded and used to execute an external access to a port replacement
unit in emulation mode.
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System Memory Map
Register Map

2.4 Register Map

Address Register Name Bit Number
Ports (PORTS)
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_0000 Port A Output Data  Read:
Register (PORTA) PORTA7 | PORTA6 | PORTA5 | PORTA4 | PORTA3 | PORTA2 | PORTAL | PORTAO
Write:
See page 275.
Reset: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_0001 Port B Output Data  Read:
Register (PORTB) _ PORTB7 | PORTB6 | PORTB5 | PORTB4 | PORTB3 | PORTB2 | PORTB1 | PORTBO
See page 275. Wite:
Reset: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_0002 Port C Output Data Read:
Register (PORTC) PORTC7 | PORTC6 | PORTC5 | PORTC4 | PORTC3 | PORTC2 | PORTC1 | PORTCO
Write:
See page 275.
Reset: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_0003 Port D Output Data Read:
Register (PORTD) PORTD7 | PORTD6 | PORTD5 | PORTD4 | PORTD3 | PORTD2 | PORTD1 | PORTDO
Write:
See page 275.
Reset: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_0004 Port E Output Data  Read:
Register (PORTE) PORTE7 | PORTE6 | PORTE5 | PORTE4 | PORTE3 | PORTE2 | PORTEL | PORTEO
Write:
See page 275.
Reset : 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_0005 Port F Output Data Read:
Register (PORTF) PORTF7 | PORTF6 | PORTF5 | PORTF4 | PORTF3 | PORTF2 | PORTF1 | PORTFO
Write:
See page 275.
Reset: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_0006 Port G Output Data  Read:
Register (PORTG) PORTG7 | PORTG6 | PORTG5 | PORTG4 | PORTG3 | PORTG2 | PORTG1 | PORTGO
Write:
See page 275.
Reset: 1 1 1 1 1 1 1 1
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 1 of 37)
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Address

0x00c0_0007

0x00c0_0008

0x00c0_0009
1
0x00c0_000b

0x00c0_000c

0x00c0_000d

0x00c0_000e

0x00c0_000f

0x00c0_0010

P = Current pin state

Freescale Semiconductor, Inc.

System Memory Map

Register Name

Port H Output Data
Register (PORTH)
See page 275.

Port | Output Data
Register (PORTI)
See page 275.

Reserved

Port A Data Direction
Register (DDRA)
See page 276.

Port B Data Direction
Register (DDRB)
See page 276.

Port C Data Direction
Register (DDRC)
See page 276.

Port D Data Direction
Register (DDRD)
See page 276.

Port E Data Direction
Register (DDRE)
See page 276.

U = Unaffected

Figure 2-4. Register Summary (Sheet 2 of 37)

Advance Information

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
PORTH7 | PORTH6 | PORTH5 | PORTH4 | PORTH3 | PORTH2 | PORTH1 | PORTHO
1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
PORTI7 | PORTI6 | PORTI5 | PORTI4 | PORTI3 | PORTI2 | PORTIL | PORTIO
1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Writes have no effect, reads return 0s, and the access terminates
without a transfer error exception.

Bit 7 6 5 4 3 2 1 Bit 0
DDRA7 DDRA6 DDRA5 DDRA4 DDRA3 DDRA2 DDRA1 DDRAO
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
DDRB7 DDRB6 DDRB5 DDRB4 DDRB3 DDRB2 DDRB1 DDRBO
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
DDRC7 DDRC6 DDRC5 DDRC4 DDRC3 DDRC2 DDRC1 DDRCO
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
DDRD7 DDRD6 DDRD5 DDRD4 DDRD3 DDRD2 DDRD1 DDRDO
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
DDRE7 DDRE6 DDRE5 DDRE4 DDRE3 DDRE2 DDRE1 DDREO
0 0 0 0 0 0 0 0

|:| = Writes have no effect and the access terminates without a transfer error exception.
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_0011 Port F Data Direction Read:
Register (DDRF) DDRF7 DDRF6 | DDRF5 | DDRF4 DDRF3 DDRF2 DDRF1 | DDRFO
Write:
See page 276.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_0012 Port G Data Direction Read:
Register (DDRG) _ DDRG7 | DDRG6 | DDRG5 | DDRG4 | DDRG3 | DDRG2 | DDRG1 | DDRGO
See page 276. Wite:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_0013 Port H Data Direction Read:
Register (DDRH) DDRH7 | DDRH6 | DDRH5 | DDRH4 | DDRH3 | DDRH2 | DDRH1 | DDRHO
Write:
See page 276.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_0014 Port | Data Direction Read:
Register (DDRI) DDRI7 DDRI6 DDRIS DDRI4 DDRI3 DDRI2 DDRI1 DDRIO
Write:
See page 276.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
OXOOC?—OMS Reserved Writes have no effect, reads return 0s, and the access terminates
0x00c0 0017 without a transfer error exception.
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_0018 Port A Pin Data/Set  Read:| PORTAP7 | PORTAP6 | PORTAPS | PORTAP4 | PORTAP3 | PORTAP2 | PORTAPL | PORTAPO
Data Register -
(PORTAP/SETA) Write:| SETA7 SETA6 SETA5 SETA4 SETA3 SETA2 SETA1 SETAO
See page 277. Reset; P P P P P P P P
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_0019 Port B Pin Data/Set Read:| PORTBP7 | PORTBP6 | PORTBP5 | PORTBP4 | PORTBP3 | PORTBP2 | PORTBP1 | PORTBPO
Data Register -
(PORTBP/SETB) Write:| SETB7 SETB6 SETB5 SETB4 SETB3 SETB2 SETB1 SETBO
See page 277. Reset; P P P P P P P P
Bit 7 6 5 4 3 2 1 Bit0
0x00c0_001a Port C Pin Data/Set Read:| PORTCP7 | PORTCP6 | PORTCP5 | PORTCP4 | PORTCP3 | PORTCP2 | PORTCP1 | PORTCPO
Data Register -
(PORTCP/SETC) Write:| SETC7 SETC6 SETC5 SETC4 SETC3 SETC2 SETC1 SETCO
Seepage 277. Reset: P P P P P P P P
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 3 of 37)
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Address

0x00c0_001b

0x00c0_001c

0x00c0_001d

0x00c0_001e

0x00c0_001f

0x00c0_0020

0x00c0_0021
1
0x00c0_0023

0x00c0_0024

P = Current pin state

Freescale Semiconductor, Inc.

System Memory Map

Register Name

Port D Pin Data/Set
Data Register
(PORTDP/SETD)
See page 277.

Port E Pin Data/Set
Data Register
(PORTEP/SETE)
See page 277.

Port F Pin Data/Set
Data Register
(PORTFP/SETF)
See page 277.

Port G Pin Data/Set
Data Register
(PORTGP/SETG)
See page 277.

Port H Pin Data/Set
Data Register
(PORTHP/SETH)
See page 277.

Port | Pin Data/Set
Data Register
(PORTIP/SETI)
See page 277.

Reserved

Port A Clear Output
Data Register (CLRA)
See page 278.

U = Unaffected

Figure 2-4. Register Summary (Sheet 4 of 37)

Advance Information

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
PORTDP7 | PORTDP6 | PORTDP5 | PORTDP4 | PORTDP3 | PORTDP2 | PORTDP1 | PORTDPO
SETD7 SETD6 SETD5 SETD4 SETD3 SETD2 SETD1 SETDO
P P P P P P P P
Bit 7 6 5 4 3 2 1 Bit 0
PORTEP7 | PORTEP6 | PORTEPS | PORTEP4 | PORTEP3 | PORTEP2 | PORTEP1 | PORTEPO
SETE7 SETEG6 SETES5 SETE4 SETE3 SETE2 SETE1 SETEO
P P 3 P P P 3 P
Bit 7 6 5 4 3 2 1 Bit 0
PORTFP7 | PORTFP6 | PORTFP5 | PORTFP4 | PORTFP3 | PORTFP2 | PORTFPL | PORTFPO
SETF7 | SETF6 | SETF5 | SETF4 | SETF3 | SETF2 | SETFL | SETFO
3 P 3 P P P P 3
Bit 7 6 5 4 3 2 1 Bit 0
PORTGP7 | PORTGP6 | PORTGPS | PORTGP4 | PORTGP3 | PORTGP2 | PORTGP1 | PORTGPO
SETG7 SETG6 SETG5 SETG4 SETG3 SETG2 SETG1 SETGO
P P P P P P P P
Bit 7 6 5 4 3 2 1 Bit 0
PORTHP7 | PORTHP6 | PORTHP5 | PORTHP4 | PORTHP3 | PORTHP2 | PORTHP1 | PORTHPO
SETH7 SETH6 SETH5 SETH4 SETH3 SETH2 SETH1 SETHO
P P P P P P P P
Bit 7 6 5 4 3 2 1 Bit 0
PORTIP7 | PORTIP6 | PORTIP5 | PORTIP4 | PORTIP3 | PORTIP2 | PORTIP1 | PORTIPO
SETI7 SETI6 SETIS SETI4 SETI3 SETI2 SETI1 SETIO
P P P P P P P P
Bit 7 6 5 4 3 2 1 Bit 0
Writes have no effect, reads return 0s, and the access terminates
without a transfer error exception.

Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0 0 0 0 0
CLRA7 CLRAG CLRAS CLRA4 CLRA3 CLRA2 CLRA1 CLRAO
0 0 0 0 0 0 0 0

|:| = Writes have no effect and the access terminates without a transfer error exception.
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_0025 Port B Clear Output  Read: 0 0 0 0 0 0 0 0
Data Register (CLRB) .1 RB7 | CLRBS | CLRB5 | CLRB4 | CLRB3 | CLRB2 | CLRBL | CLRBO
See page 278.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_0026 Port C Clear Output Read: 0 0 0 0 0 0 0 0
Data Register (CLRC) -
Sbe page 276, Wite:| CLRCT | CLRC6 | CLRCs | CLRC4 | CLRC3 | CLRC2 | CLRCL | CLRCO
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_0027 Port D Clear Output Read: 0 0 0 0 0 0 0 0
Data Register (CLRD) -\ \....["CRD7 | CLRD6 | CLRD5 | CLRD4 | CLRD3 | CLRD2 | CLRDL | CLRDO
See page 278.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_0028 Port E Clear Output  Read: 0 0 0 0 0 0 0 0
Data Register (CLRE) . "CIRE7 | CLRES | CLRE5 | CLRE4 | CLRE3 | CLRE2 | CLREL | CLREO
See page 278.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_0029 Port F Clear Output Read: 0 0 0 0 0 0 0 0
DataRegister (CLRF) . "CLRF7 | CLRF6 | CLRF5 | CLRF4 | CLRF3 | CLRF2 | CLRFL | CLRFO
See page 278.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_002a Port G Clear Output  Read: 0 0 0 0 0 0 0 0
Data Register (CLRC) |, . CIRG7 | CLRG6 | CLRG5 | CLRG4 | CLRG3 | CLRG2 | CLRGL | CLRGO
See page 278.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_002b Port H Clear Output Read: 0 0 0 0 0 0 0 0
DataRegister (CLRH) -\ .. ["CLRH7 | CLRH6 | CLRH5 | CLRH4 | CLRH3 | CLRH2 | CLRHL | CLRHO
See page 278.
Reset: 0 0 0 0 0 0 0 0
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 5 of 37)

MMC2114 « MMC2113 » MMC2112 — Rev. 1.0 Advance Information

MOTOROLA System Memory Map 61

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

System Memory Map

Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_002c Port | Clear Output Read: 0 0 0 0 0 0 0 0
DataRegister (CLRY) -\ e, "CLRIZ | CLRI6 | CLRI5S | CLRI | CLR3 | CLR2 | CLRL | CLRIO
See page 278.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_002d Reserved

Writes have no effect, reads return 0s, and the access terminates

! . .
without a transfer error exception.

0x00c0_002f

Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_0030 Port C/D Pin  Read: 0 0 0 0 0 0 0
Assignment Register | PCDPA
Write:
(PCDPAR)
See page 279. Reset: See note 0 0 0 0 0 0 0
Note: Reset state determined during reset configuration. PCDPA =1 except in single-chip
mode or when an external boot device is selected with a 16-bit port size in master mode.
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_0031 Port E Pin Read:
Assignment Register _ PEPA7 PEPAG PEPAS5 PEPA4 PEPA3 PEPA2 PEPA1 PEPAO
(PEPAR) Write:
See page 280. Reset; Reset state determined during reset configuration as shown in Table 12-2. PEPAR Reset Values.
Bit 7 6 5 4 3 2 1 Bit 0
OXOOC?—OOSZ Reserved Writes have no effect, reads return 0s, and the access terminates
0X00c0_ 003f without a transfer error exception.
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_0040 Reserved
! Ports register space (block of 0x00c0_0000 through 0x00c0_003f) is mirrored/repeated.
0x00c0_ffff
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.
Figure 2-4. Register Summary (Sheet 6 of 37)
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Address Register Name Bit Number
Chip Configuration Module (CCM)

Bit 15 14 13 12 11 10 9 Bit 8
0x00c1_0000 Chip Configuration Read: 0 0 MODE2 MODE1 MODEO
0x00c1_0001 Register . LOAD SHEN | EMINT

(CCR) rite:
See page 126. Reset: Note 1 0 Note 2 Note 2 0 Note 1 Note 1 Note 1

Bit 7 6 5 4 3 2 1 Bit 0

Read: 0
SZEN PSTEN SHINT BME BMD BMT1 BMTO
Write:
Reset: 0 Note 3 Note 2 0 1 0 0 0
Notes:

1. Determined during reset configuration

2. 0 for all configurations except emulation mode, 1 for emulation mode

3. 0 for all configurations except emulation and master modes, 1 for emulation and master modes

Bit 7 6 5 4 3 2 1 Bit 0
0x00c1_0002 Reserved Writes have no effect, reads return 0s, and the access terminates
without a transfer error exception.
Bit 7 6 5 4 3 2 1 Bit 0
0x00c1_0003 Reserved Writes have no effect, reads return 0s, and the access terminates
without a transfer error exception.

Bit 15 14 13 12 11 10 9 Bit 8
0x00c1_0004 Reset Configuration Read: 0 0 0 0 0 0 0 0
0x00c1_0005 Register (RCON) .

Write:
See page 129.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read: 1 L 0 0 L 0 0 0
‘| RPLLSEL | RPLLREF | RLOAD BOOTPS |BOOTSEL MODE
Write:
Reset: 1 1 0 0 1 0 0 0
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 7 of 37)
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Address

0x00c1_0006
0x00c1_0007

0x00c1_0008
0x00c1_0009

0x00c1_000a
0x00c1_000b

0x00c1 000c
!
0x00c1_000f

0x00c1_0010
!
0x00c1_ffff

P = Current pin state

Register Name Bit Number
Bit 15 14 13 12 11 10 9 Bit 8
Chip Idgntification Read: 0 0 0 1 0 1 1 1
Register (CIR) PIN7 PING PIN5 PIN4 PIN3 PIN2 PIN1 PINO
See page 131. Write:
Reset: 0 0 0 1 0 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0 0 0
PRN7 PRNG6 PRN5 PRN4 PRN3 PRN2 PRN1 PRNO
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Chip Test Register Read: 0 0 0 0 0 0 0 0
See pagéclTSF;). write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0 0 0
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Reserved Writes have no effect, reads return 0s, and the access terminates
without a transfer error exception.
Bit 7 6 5 4 3 2 1 Bit 0
Unimplemented
Access results in the module generating an access termination transfer error.
Bit 7 6 5 4 3 2 1 Bit 0
Unimplemented
Access results in a bus monitor timeout generating an access termination transfer error.
U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 8 of 37)

Advance Information MMC2114 « MMC2113 » MMC2112 — Rev. 1.0

64

System Memory Map MOTOROLA

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

System Memory Map
Register Map

Address Register Name Bit Number
Chip Selects (CS)
Bit 15 14 13 12 11 10 9 Bit 8
0x00c2_0000 Chip Select Control  Read:
0x00c2_0001 Register 0 (CSCRO) SO RO PS WWs WE Ws2 WSl WSO0
Write:
See page 551.
Reset: 0 0 See note 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0
TAEN CSEN
Write:
Reset: 0 0 0 0 0 0 1 See note
Note: Reset state determined during reset configuration.
Bit 15 14 13 12 11 10 9 Bit 8
0x00c2_0002 Chip Select Control  Read:
0x00c2_0003 Register 1 (CSCRL) .. SO RO PS WWS WE Ws2 ws1 Ws0
See page 552. ne:
Reset: 0 0 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0
TAEN CSEN
Write:
Reset: 0 0 0 0 0 0 1 See note
Note: Reset state determined during reset configuration
Bit 15 14 13 12 11 10 9 Bit 8
0x00c2_0004 Chip Select Control  Read:
0x00c2_0005 Register 2 (CSCR2) . SO RO PS WWS WE WS2 WSl WSO0
Write:
See page 552.
Reset: 0 0 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0
TAEN CSEN
Write:
Reset: 0 0 0 0 0 0 1 0
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.
Figure 2-4. Register Summary (Sheet 9 of 37)
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Address Register Name Bit Number
Bit 15 14 13 12 11 10 9 Bit 8
0x00c2_0006 Chip Select Control  Read:
0x00c2_0007 Register 3 (CSCR3) . SO RO PS WWs WE Ws2 WSl WSO0
Write:
See page 553.
Reset: 0 0 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit0
Read: 0 0 0 0 0 0
TAEN CSEN
Write:
Reset: 0 0 0 0 0 0 1 0
Bit 7 6 5 4 3 2 1 Bit0
0x00c2_0008 Unimplemented
! Access results in a bus monitor timeout generating an access termination transfer error.
0x00c2_ffff
Clocks (CLOCK)
Bit 15 14 13 12 11 10 9 Bit 8
0x00c3_0000 Synthesizer Control  Read:
0x00c3 0001 Register (SYNCR) LOLRE MFD2 MFD1 MFDO LOCRE RFD2 RFD1 RFDO
- Write:
See page 250.
Reset: 0 0 1 0 0 0 0 1
Bit 7 6 5 4 3 2 1 Bit0
Read:
LOCEN | DISCLK | FWKUP | RSVD4 | STMPD1 | STMPDO | RSVD1 | RSVDO
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00c3_0002 Synthesizer Status Read:| PLLMODE | PLLSEL | PLLREF | LOCKS LOCK LOCS 0 0
Register (SYNSR) Write:
See page 253. fhe-
Reset:  Note 1 Note 1 Note 1 Note 2 Note 2 0 0 0
Notes:

1. Reset state determined during reset configuration

2. See the LOCKS and LOCK bit descriptions.

P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 10 of 37)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit0
0x00c3_0003 Synthesizer Test Register Read: 0 0 0 0 0 0 0 0
(SYNTR) .
See page 256. Wite:
Reset: 0 0 0 0 0 0 0 0
Bit 31 30 29 28 27 26 25 Bit 24
0x00c3_0004 Synthesizer Test Read: 0 0 0 0 0 0 0 0
0x00c3_0005 Register 2 (SYNTR2) Write:
0x00c3_0006 Seepage 257. 'MC
0x00c3_0007 Reset: 0 0 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 Bit 16
Read: 0 0 0 0 0 0 0 0
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Read: 0 0 0 0 0 0
RSVD9 | RSVDS8
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Read:
RSVD7 RSVD6 | RSVD5 | RSVD4 RSVD3 RSVD2 RSVD2 | RSVDO
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00c3_0008 Unimplemented
! Access results in a bus monitor timeout generating an access termination transfer error.
0x00c3_ffff
Reset (RESET)
Bit 7 6 5 4 3 2 1 Bit0
0x00c4_0000 Reset Control Register Read: FRC- 0
(RCR) SOFTRST LVDF LVDIE LVDRE LVDSE LVDE
Write: RSTOUT
See page 143.
Reset: 0 0 0 See note 0 0 0 0
Note: Reset dependent
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 11 of 37)
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Address Register Name

0x00c4_0001 Reset Status Register
(RSR)

See page 143.

0x00c4_0002 Reset Test Register

(RTR)

0x00c4_0003 Reserved

0x00c4_0004
!
0x00c4_ffff

Unimplemented

Interrupt Controller (INTC)

0x00c5_0000 Interrupt Control Register
0x00c5_0001 (ICR)
See page 181.

0x00c5_0002 Interrupt Status Register
0x00c5_0003 (ISR)
See page 183.

P = Current pin state U = Unaffected

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:

Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Bit Number

Bit 7 6 5 4 3 2 1 Bit 0
0 LVD SOFT WDR POR EXT LOC LOL
0 Reset dependent

Bit 7 6 5 4 3 2 1 Bit 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

Writes have no effect, reads return 0s, and the access terminates
without a transfer error exception.

Bit 7 6 5 4 3 2 1 Bit 0

Access results in a bus monitor timeout generating an access termination transfer error.

Bit 15 14 13 12 11 10 9 Bit 8
0 0 0 0
AE FVE ME MFI
1 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0 0 0
MASK4 MASK3 MASK2 MASK1 MASKO
0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
0 0 0 0 0 0 INT FINT
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0 VEC6 VEC5 VEC4 VEC3 VEC2 VEC1 VECO
0 0 0 0 0 0 0 0

Figure 2-4. Register Summary (Sheet 12 of 37)
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Address Register Name Bit Number
Bit 31 30 29 28 27 26 25 Bit 24
0x00c5_0004 Interrupt Force Register Read: 0 0 0 0 0 0 0 0
0x00c5_0005 High (IFRH) Wiite:
0x00c5_0006 Seepage184.
0x00c5_0007 Reset: 0 0 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 Bit 16
Read: 0 0 0 0 0 0 0 0
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Read: 0 0 0 0 0 0 0 0
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Read:
IF39 IF38 IF37 IF36 IF35 IF34 IF33 IF32
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 31 30 29 28 27 26 25 Bit 24
0x00c5_0008 Interrupt Force Register Read:
0x00c5 0009 Low (IFRL) ) IF31 IF30 IF29 IF28 IF27 IF26 IF25 IF24
0x00c5_000a See page 185. Wite:
0x00c5_000b Reset: 0 0 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 Bit 16
Read:
IF23 IF22 IF21 IF20 IF19 IF18 IF17 IF16
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Read:
IF15 IF14 IF13 IF12 IF11 IF10 IF9 IF8
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Read:
IF7 IF6 IF5 IF4 IF3 IF2 IF1 IFO
Write:
Reset: 0 0 0 0 0 0 0 0
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 13 of 37)
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Address Register Name Bit Number
Bit 31 30 29 28 27 26 25 Bit 24
0x00c5_000c Interrupt Pending Register Read:| IP31 IP30 IP29 IP28 P27 IP26 IP25 IP24
0x00c5_000d (IPR) Wiite:
0x00c5_000e Seepage186. "
0x00c5_000f Reset: 0 0 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 Bit 16
Read:| P23 IP22 P21 IP20 IP19 IP18 IP17 IP16
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Read:| IP15 IP14 P13 P12 IP11 IP10 IP9 IP8
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read: IP7 IP6 IP5 IP4 IP3 P2 IP1 IPO
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 31 30 29 28 27 26 25 Bit 24
0x00c5_0010  Normal Interrupt Enable Read:
0x00c5 0011 Register (NIER) _ NIE31 NIE30 NIE29 NIE28 NIE27 NIE26 NIE25 NIE24
0x00¢5_0012 See page 187. V&
0x00c5_0013 Reset: 0 0 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 Bit 16
Read:
NIE23 NIE22 NIE21 NIE20 NIE19 NIE18 NIE17 NIE16
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Read:
NIE15 NIE14 NIE13 NIE12 NIE11 NIE10 NIE9 NIE8
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read:
NIE7 NIE6 NIES NIE4 NIE3 NIE2 NIE1 NIEO
Write:
Reset: 0 0 0 0 0 0 0 0
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 14 of 37)
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Address Register Name Bit Number
Bit 31 30 29 28 27 26 25 Bit 24
0x00c5_0014  Normal Interrupt Pending Read:| NIP31 NIP30 NIP29 NIP28 NIP27 NIP26 NIP25 NIP24
0x00c5_0015 Register (NIPR) Write:
0x00c5_0016 Seepage188. M
0x00c5_0017 Reset: 0 0 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 Bit 16

Read:| NIP23 NIP22 NIP21 NIP20 NIP19 NIP18 NIP17 NIP16

Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Read:| NIP15 NIP14 NIP13 NIP12 NIP11 NIP10 NIP9 NIP8
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Read:| NIP7 NIP6 NIP5 NIP4 NIP3 NIP2 NIP1 NIPO
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 31 30 29 28 27 26 25 Bit 24
0x00c5_0018 Fast Interrupt Enable Read:
0x00c5 0019 Register (FIER) _ FIE31 FIE30 FIE29 FIE28 FIE27 FIE26 FIE25 FIE24
0x00c5_001a See page 189, V"
0x00c5_001b Reset: 0 0 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 Bit 16
Read:
FIE23 FIE22 FIE21 FIE20 FIE19 FIE18 FIEL7 FIE16
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Read:
FIE15 FIE14 FIE13 FIE12 FIE11 FIE10 FIE9 FIES
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Read:
FIE7 FIE6 FIES FIE4 FIE3 FIE2 FIE1 FIEO
Write:
Reset: 0 0 0 0 0 0 0 0
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 15 of 37)
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Address

0x00c5_001c
0x00c5_001d
0x00c5_001e
0x00c5_001f

0x00c5_0040
1
0x00c5_0067

0x00c5_0068
1
0x00c5_007f

0x00c5_0080
!
0x00c5_ffff

P = Current pin state

Register Name Bit Number
Bit 31 30 29 28 27 26 25 Bit 24
Fast Interrupt Pending Read:| FIP31 FIP30 FIP29 FIP28 FIP27 FIP26 FIP25 FIP24
e ) e
Reset: 0 0 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 Bit 16

Read:| FIP23 FIP22 FIP21 FIP20 FIP19 FIP18 FIP17 FIP16

Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Read:| FIP15 FIP14 FIP13 FIP12 FIP11 FIP10 FIP9 FIP8
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Read:| FIP7 FIP6 FIP5 FIP4 FIP3 FIP2 FIP1 FIPO
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Priority Level Select Read: 0 0 0
Registers PLS4 PLS3 PLS2 PLS1 PLSO
Write:
(PLSR39-PLSRO0)
See page 191. Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Unimplemented
Access results in the module generating an access termination transfer error.
Bit 7 6 5 4 3 2 1 Bit0
Unimplemented
Access results in a bus monitor timeout generating an access termination transfer error.
U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 16 of 37)
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Address Register Name
Edge Port (EPORT)
0x00c6_0000  EPORT Pin Assignment
0x00c6_0001 Register (EPPAR)
See page 288.

0x00c6_0002

0x00c6_0003

0x00c6_0004

0x00c6_0005

EPORT Data Direction

Register (EPDDR)
See page 290.

EPORT Port Interrupt

Enable Register (EPIER)

See page 291.

EPORT Port Data
Register (EPDR)
See page 292.

EPORT Port Pin Data
Register (EPPDR)
See page 292.

0x00c6_0006 EPORT Port Flag Regiser

0x00c6_0007

P = Current pin state

(EPFR)
See page 293.

Reserved

U = Unaffected

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

System Memory Map
Register Map

Bit Number
Bit 15 14 13 12 11 10 9 Bit 8
EPPA7 EPPAG EPPA5 EPPA4
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
EPPA3 EPPA2 EPPA1 EPPAO
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
EPDD7 EPDD6 EPDD5 EPDD4 EPDD3 EPDD2 EPDD1 EPDDO
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
EPIE7 EPIE6 EPIES EPIE4 EPIE3 EPIE2 EPIE1 EPIEO
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
EPD7 EPD6 EPD5 EPD4 EPD3 EPD2 EPD1 EPDO
1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
EPPD7 EPPD6 EPPD5 EPPD4 EPPD3 EPPD2 EPPD1 EPPDO
P P P P P P P P
Bit 7 6 5 4 3 2 1 Bit 0
EPF7 EPF6 EPF5 EPF4 EPF3 EPF2 EPF1 EPFO
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0

Writes have no effect, reads return 0s, and the access terminates
without a transfer error exception.

Figure 2-4. Register Summary (Sheet 17 of 37)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit0
0x00c6_0008 Unimplemented
! Access results in a bus monitor timeout generating an access termination transfer error.
0x00c6_ffff
Watchdog Timer (WDT)
Bit 15 14 13 12 11 10 9 Bit 8
0x00c7_0000 Watchdog Control Read: 0 0 0 0 0 0 0 0
0x00c7_0001 Register (WCR) Write:
See page 299. -
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Read: 0 0 0 0
WAIT DOZE DBG EN
Write:
Reset: 0 0 0 0 1 1 1 1
Bit 15 14 13 12 11 10 9 Bit 8
0x00c7_0002 Watchdog Modulus  Read:
0x00c7 0003 Register (WMR) WM15 WM14 WM13 WM12 WM11 WM10 WM9 WM8
- Write:
See page 301.
Reset: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit0
Read:
WM7 WM6 WM5 WM4 WM3 WM2 WML WMO
Write:
Reset: 1 1 1 1 1 1 1 1
Bit 15 14 13 12 11 10 9 Bit 8
0x00c7_0004 Watchdog Count Register Read:| WC15 WC14 WC13 WC12 WC11 WC10 WC9 wces
0x00c7_0005 (WCNTR) Write:
See page 302. -
Reset: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit0
Read:| WC7 WC6 WC5 wc4 WC3 wcez2 wcC1 wcCo
Write:
Reset: 1 1 1 1 1 1 1 1
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 18 of 37)
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Address Register Name Bit Number
Bit 15 14 13 12 11 10 9 Bit 8
0x00c7_0006 Watchdog Service Read:
0x00c7 0007 Register (WSR) WS15 WS14 WS13 WS12 WS11 WS10 WS9 WS8
- Write:
See page 303.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Read:
Ws7 Ws6 WS5 WS4 WS3 Ws2 Wws1 Wso
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00c7_0008 Unimplemented
! Access results in a bus monitor timeout generating an access termination transfer error.
0x00c7_ffff

Programmable Interrupt Timer 1 (PIT1) and Programming Interrupt Timer 2 (PIT2)
Note: Addresses for PIT1 are at 0x00c8_#### and addresses for PIT2 are at 0x00c9_###.

Bit 15 14 13 12 11 10 9 Bit 8
0x00c8_0000 PIT Control and Status  Read: 0 0 0 0
0x00c8_0001 Register (PCSR) |\ . . PRE3 PRE2 PREL PREQ
0x00c9_0000 Seepage309.
0x00c9_0001 Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0
PDOZE PDBG ovw PIE PIF RLD EN
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
0x00c8_0002 PIT Modulus Register Read:
0x00c8 0003 (PMR) _ PM15 PM14 PM13 PM12 PM11 PM10 PM9 PM8
0X00c9_0002 Seepage 312. VM€
0x00c9_0003 Reset: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read:
PM7 PM6 PM5 PM4 PM3 PM2 PM1 PMO
Write:
Reset: 1 1 1 1 1 1 1 1
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.
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Address Register Name Bit Number
Bit 15 14 13 12 11 10 9 Bit 8
0x00c8_0004 PIT Count Register Read:| PC15 PC14 PC13 PC12 PC11 PC10 PC9 PC8
0x00c8_0005 (PCNTR) Wiite:
0x00c9_0004 Seepage31s.
0x00c9_0005 Reset: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read:| PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
Write:
Reset: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
0x00c8_0006 Unimplemented
! Access results in the module generating an access termination transfer error.
0x00c8_0007
Bit 7 6 5 4 3 2 1 Bit 0
0x00ca_0008 Unimplemented
! Access results in a bus monitor timeout generating an access termination transfer error.
0x00ca_ffff
Queued Analog-to-Digital Converter (QADC)
Bit 15 14 13 12 11 10 9 Bit 8
0x00ca_0000 QADC Module Read: 0 0 0 0 0 0
0x00ca_0001 Configuration Register Wiite: QSTOP | QDBG
(QADCMCR) '€
See page 437. Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0 0
SUPV
Write:
Reset: 1 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
0x00ca_0002 QADC Test Register Access results in the module generating an access termination transfer error if not in test mode.
0x00ca_0003 (QADCTEST) Bit 7 5 s 4 3 5 1 Bit 0
See page 438.
Access results in the module generating an access termination transfer error if not in test mode.
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 20 of 37)
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Address Register Name Bit Number
0x00ca_0004 Reserved Writes have no effect, reads return 0s, and the access terminates
0x00ca_0005 without a transfer error exception.
Bit 7 6 5 4 3 2 1 Bit 0

Writes have no effect, reads return 0s, and the access terminates
without a transfer error exception.

Bit 7 6 5 4 3 2 1 Bit0
0x00ca_0006 QADC Port AData Read: 0 0 0 0
Register (PORTQA) PQA4 PQA3 PQAL PQAO
Write:
See page 439.
Reset: 0 0 0 P P 0 P P
Bit 7 6 5 4 3 2 1 Bit0
0x00ca_0007 QADC Port B Data Read: 0 0 0 0
Register (PORTQB) ) PQB3 PQB2 PQB1 PQBO
Write:
See page 439.
Reset: 0 0 0 0 P P P P
Bit 7 6 5 4 3 2 1 Bit0
0x00ca_0008 QADC Port AData Read: 0 0 0 0
Direction Register . DDQA4 | DDQA3 DDQA1 | DDQAO
(DDRQA) rite:
See page 441. Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00ca_0009 QaDe Port B Data Read 0 0 0 0
xovca_ Direction Register "€ad:
DDQB3 | DDQB2 | DDQBl1 | DDQBO
(DDRQB)  yite: Q Q @ Q
See page 441.
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
0x00ca_000a  QADC Control Register 0 Read: 0 0 0 0 0 0
0x00ca_000b (QACRO) .. MUX TRG
See page 442. -
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Read: 0
QPR6 QPR5 QPR4 QPR3 QPR2 QPR1 QPRO
Write:
Reset: 0 0 0 1 0 0 1 1
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 21 of 37)
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Address Register Name Bit Number
Bit 15 14 13 12 11 10 9 Bit 8
0x00ca_000c  QADC Control Register 1  Read: 0
CIE1 PIE1 MQ112 MQ111 MQ110 MQ19 MQ18
0x00ca_000d (QACRY) Write- SSE1
See page 445.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Read: 0 0 0 0 0 0 0 0
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
0x00ca_000e  QADC Control Register 2 Read: 0
CIE2 PIE2 MQ212 MQ211 MQ210 MQ29 MQ28
0x00ca_000f (QACR?2) Wiite: SSE?
See page 448.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Read:
RESUME | BQ26 BQ25 BQ24 BQ23 BQ22 BQ21 BQ20
Write:
Reset: 0 1 1 1 1 1 1 1
Bit 15 14 13 12 11 10 9 Bit 8
0x00ca_0010  QADC Status Register 0 Read: Qs9 QS8
0x00ca 0011 (QASRO) CF1 PF1 CF2 PF2 TOR1 TOR2
- Write:
See page 453.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Read:| QS7 QS6 CWP5 CWP4 CWP3 CWP2 CWP1 CWPO
Write:
Reset: 0 0 0 0 0 0 0 0
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 22 of 37)
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Address Register Name Bit Number
Bit 15 14 13 12 11 10 9 Bit 8
0x00ca_0012  QADC Status Register 1 Read: 0 0 CWPQ15 | CWPQ14 | CWPQ13 | CWPQ12 | CWPQ11l | CWPQ10
0x00ca_0013 (QASRY) Wiite:
See page 462. -
Reset: 0 0 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 CWPQ25 | CWPQ24 | CWPQ23 | CWPQ22 | CWPQ21 | CWPQ20
Write:
Reset: 0 0 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
0x00ca_0014 Reserved

Writes have no effect, reads return 0s, and the access terminates

! . .
without a transfer error exception.

0x00ca_01ff

Bit 15 14 13 12 11 10 9 Bit 8
0x00ca_0200 Conversion Command Read: 0 0 0 0 0 0
0x00ca_027e Word Register . P BYP
(ccwo-ccwes) e
See page 464. Reset: 0 0 0 0 0 0 u u
Bit 7 6 5 4 3 2 1 Bit 0
Read:
IST1 ISTO CHAN5 | CHAN4 | CHAN3 | CHAN2 | CHAN1 | CHANO
Write:
Reset: U U U U U U U U
Bit 15 14 13 12 11 10 9 Bit 8
0x00ca_0280  Right-Justified Unsigned Read: 0 0 0 0 0 0
0x00ca_02fe Result Register . RESULT
(RIURRO-RJURRG3) "'
See page 468. Reset: 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read:
RESULT
Write:
Reset:
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 23 of 37)
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Address Register Name Bit Number
Bit 15 14 13 12 11 10 9 Bit 8
0x00ca_0300 Left-Justified Signed Read:
0x00ca_037e Result Register . S RESULT
(LJSRRO-LJSRR63) ‘'€

See page 469. Reset:

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0
RESULT
Write:
Reset: 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
0x00ca_0380 Left-Justified Unsigned  Read:
0x00ca_03fe Result Register . RESULT
(LJURRO-LJURR63) "'
See page 470. Reset:
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0
RESULT
Write:
Reset: 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ca_0400 Unimplemented
! Access results in a bus monitor timeout generating an access termination transfer error.
0x00ca_ffff
Serial Peripheral Interface (SPI)
Bit 7 6 5 4 3 2 1 Bit 0
0x00ch_0000 SPI Control Register 1 Read:
(SPICRY) SPIE SPE SWOM MSTR CPOL CPHA SSOE LSBFE
Write:
See page 402.
Reset: 0 0 0 0 0 1 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ch_0001 SPI Control Register 2 Read: 0 0 0 0 0 0
(SPICR2) SPISDOZ SPCO
Write:
See page 405.
Reset: 0 0 0 0 0 0 0 0
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 24 of 37)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit0
0x00ch_0002  SPIBaud Rate Register Read: 0 0
(SPIBR) SPPR6 SPPR5 SPPR4 SPR2 SPR1 SPRO
Write:
See page 406.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00ch_0003 SPI Status Register Read:| SPIF WCOoL 0 MODF 0 0 0 0
(SPISR) -
See page 408. Wite:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00cb_0004 Reserved Writes have no effect, reads return 0s, and the access terminates
without a transfer error exception.
Bit 7 6 5 4 3 2 1 Bit0
0x00ch_0005 SPI Data Register Read:
(SPIDR) Bit 7 6 5 4 3 2 1 Bit0
Write:
See page 409.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00cb_0006  SPI Pullup and Reduced Read: 0 0 0 0
Drive Register _ RSVD5 | RDPSP RSVD1 | PUPSP
(SPIPURD) W&
See page 410. Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00ch_0007 SPI Port Data Register Read:
(SPIPORT) RSVD7 RSVD6 | RSVD5 RSVD4 | PORTSP3 | PORTSP2 | PORTSP1 | PORTSPO
Write:
See page 411.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00cb_0008 SPI Port Data Direction Read:
Register (SPIDDR) _ RSVD7 RSVD6 | RSVD5 RSVD4 | DDRSP3 | DDRSP2 | DDRSP1 | DDRSPO
See page 412. Wite:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00cb_0009 Reserved

!

Writes have no effect, reads return 0s, and the access terminates

without a transfer error exception.

0x00ch_000f

P = Current pin state U = Unaffected = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 25 of 37)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
0x00cbh_0010 Unimplemented
! Access results in a bus monitor timeout generating an access termination transfer error.
0x00chb_ffff

Serial Communications Interface 1 (SCI1) and Serial Communications Interface 2 (SCI2)
Note: Addresses for SCI1 are at 0x00cc_#### and addresses for SCI2 are at 0x00cd_####.

Bit 7 6 5 4 3 2 1 Bit0
0x00cc_0000 SCl Baud Rate Read: 0 0 0
0x00cd_0000  Register High (SCIBDH) . SBR12 | SBRIl | SBR10 | SBR9 SBR8
Write:
See page 360.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00cc_0001 SCl Baud Rate Read:
0x00cd 0001 Register Low (SCIBDL) ) SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
See page 360. Wite:
Reset: 0 0 0 0 0 1 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00cc_0002 SCI Control Register 1  Read:
0x00cd 0002 (SCICR1) LOOPS WOMS RSRC M WAKE ILT PE PT
- Write:
See page 361.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00cc_0003 SCI Control Register 2 Read:
0x00cd 0003 (SCICR2) TIE TCIE RIE ILIE TE RE RwWU SBK
- Write:
See page 364.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00cc_0004 SCI Status Register 1 Read:| TDRE TC RDRF IDLE OR NF FE PF
0x00cd_0004 (SCISR1) Write:
See page 366. -
Reset: 1 1 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00cc_0005 SCI Status Register 2 Read: 0 0 0 0 0 0 0 RAF
0x00cd_0005 (SCISR2) Wiite-
See page 369. -
Reset: 0 0 0 0 0 0 0 0
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 26 of 37)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
0x00cc_0006 SCl Data Register High  Read: R8 0 0 0 0 0 0
0x00cd_0006 (SCIDRH) . 8
Write:
See page 370.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00cc_0007 SCI Data Register Low Read: R7 R6 R5 R4 R3 R2 R1 RO
0x00cd_0007 (SCIDRL) -
See page 370. Write: T7 T6 T5 T4 T3 T2 T1 TO
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00cc_0008  SCI Pullup and Reduced Read: 0 0 0
0x00cd 0008 Drive Register | sCIsboz RSVD5 | RDPSCI RSVD1 | PUPSCI
(scipurp)  Write:
See page 371. Reset; 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00cc_0009 SCI Port Data Register Read:
0x00cd 0009 (SCIPORT) RSVD7 RSVD6 | RSVD5 | RSVD4 RSVD3 RSVD2 | PORTSCLI | PORTSCO
- Write:
See page 372.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00cc_000a SCI Data Direction Read:
0x00cd 000a Register (SCIDDR) RSVD7 RSVD6 | RSVD5 | RSVD4 RSVD3 RSVD2 | DDRSC1 | DDRSCO
- Write:
See page 373.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00cc_000b Reserved
!
0x00cc_000f Writes have no effect, reads return 0s, and the access terminates
0x00cd_000b without a transfer error exception.
!
0x00cd_000f
Bit 7 6 5 4 3 2 1 Bit 0
0x00cc_0010 Unimplemented
!
0x00ce_fi Access results in a bus monitor timeout generating an access termination transfer error
0x00cd_0010 9 9 '
!
0x00cd_ffff
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.
Figure 2-4. Register Summary (Sheet 27 of 37)
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Timer 1 (TIM1) and Timer 2 (TIM2)
Note: Addresses for TIM1 are at 0x00ce_#### and addresses for TIM2 are at 0x00cf_####.

Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0000 Timer Input Capture/ Read: 0 0 0 0
0x00cf 0000 Output Compare Select . 10S3 10S2 10S1 1030
Register (TIMIOS) "'""©"
See page 324. Reset; 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0001 Timer Compare Force Read: 0 0 0 0 0 0 0 0
0x00cf_0001 ReglsterS(TIMCFORC) Write: FOC3 FOC2 FOCL FOCO
ee page 325.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0002  Timer Output Compare 3 Read: 0 0 0 0
0x00cf_0002 Mask Register Write: OC3M3 | OC3M2 | OC3ML | OC3MO
(Timocam) "€
See page 326. Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0003  Timer Output Compare 3 Read: 0 0 0 0
0x00cf 0003 Data Register (TIMOC3D) . . OC3D3 | OC3Dz | OC3DL | OC3DO
Write:
See page 327.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0004 Timer Counter Register Read:| Bit15 14 13 12 11 10 9 Bit 8
0x00cf_0004 High (TIMCNTH) Wiite:
See page 328. ne:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0005 Timer Counter Register Read:| Bit7 6 5 4 3 2 1 Bit 0
0x00cf_0005 Low (TIMCNTL) Write-
See page 328. -
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0006 Timer System Control Read: 0 0 0 0 0 0
0x00cf_0006 Register 1 (TIMSCR1) | TIMEN TFFCA
Write:
See page 329.
Reset: 0 0 0 0 0 0 0 0
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 28 of 37)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0007 Reserved Writes have no effect, reads return 0s, and the access terminates
0x00cf_0007 without a transfer error exception.
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0008 Timer Toggle on Overflow Read: 0 0 0 0
0x00cf_0008 Register (TIMTOV) . TOV3 TOV2 ToV1 TOVO
See page 330. ne:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0009 Timer Control Read:
0x00cf_0009 Register 1 (TIMCTL1) . OoM3 OL3 Oom2 OL2 OM1 OL1 OMO OL0
Write:
See page 331.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_000a Reserved Writes have no effect, reads return 0s, and the access terminates
0x00cf_000a without a transfer error exception.
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_000b Timer Control Read:
0x00cf 000b Register 2 (TIMCTL2) ) EDG3B |EDG3A | EDG2B |EDG2A | EDG1B |EDG1A | EDGOB | EDG10
See page 332. Wite:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_000c Timer Interrupt Enable  Read: 0 0 0 0
0x00cf_000c Register (TIMIE) cal cal Cl col
Write:
See page 333.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_000d Timer System Control Read: 0
0x00cf_000d Register 2 (TIMSCR2) . TOl PUPT RDPT | TCRE PR2 PR1 PRO
Write:
See page 334.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_000e Timer Flag Register 1  Read: 0 0 0 0
0x00cf_000e (TIMFLGL) C3F C2F ClF COF
Write:
See page 336.
Reset: 0 0 0 0 0 0 0 0
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 29 of 37)
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Address
0x00ce_000f

0x00cf_000f

0x00ce_0010
0x00cf_0010

0x00ce_0011
0x00cf_0011

0x00ce_0012
0x00cf_0012

0x00ce_0013
0x00cf_0013

0x00ce_0014
0x00cf_0014

0x00ce_0015
0x00cf_0015

0x00ce_0016
0x00cf_0016

Freescale Semiconductor, Inc.

System Memory Map

Register Name

Timer Flag Register 2
(TIMFLG2)
See page 337.

Timer Channel 0 Register
High (TIMCOH)
See page 338.

Timer Channel 0 Register
Low (TIMCOL)
See page 338.

Timer Channel 1 Register
High (TIMC1H)
See page 338.

Timer Channel 1 Register
Low (TIMC1L)
See page 338.

Timer Channel 2 Register
High (TIMC2H)
See page 338.

Timer Channel 2 Register
Low (TIMC2L)
See page 338.

Timer Channel 3 Register
High (TIMC3H)
See page 338.

P = Current pin state U = Unaffected

Figure 2-4. Register Summary (Sheet 30 of 37)
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Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Bit Number
Bit 7 6 5 4 3 2 Bit 0
0 0 0 0 0 0
TOF
0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 Bit 8
Bit 15 14 13 12 11 10 Bit 8
0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 Bit 0
Bit 7 6 5 4 3 2 Bit 0
0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 Bit 8
Bit 15 14 13 12 11 10 Bit 8
0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 Bit 0
Bit 7 6 5 4 3 2 Bit 0
0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 Bit 8
Bit 15 14 13 12 11 10 Bit 8
0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 Bit 0
Bit 7 6 5 4 3 2 Bit 0
0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 Bit 8
Bit 15 14 13 12 11 10 Bit 8
0 0 0 0 0 0 0

|:| = Writes have no effect and the access terminates without a transfer error exception.
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Address
0x00ce_0017

0x00cf_0017

0x00ce_0018
0x00cf_0018

0x00ce_0019
0x00cf_0019

0x00ce_001a
0x00cf_001a

0x00ce_001b
0x00cf_001b

0x00ce_001c
0x00cf_001c

0x00ce_001d
0x00cf_001d

0x00ce_001e
0x00cf _001e

Freescale Semiconductor, Inc.

Register Name

Timer Channel 3 Register Read:
Low (TIMC3L) "
See page 338. Wite:

Reset:

Pulse Accumulator Read:
Control Register
(TIMPACTL)

See page 339. Reset:

Write:

Pulse Accumulator Flag Read:
Register (TIMPAFLG) -
See page 341. Wite:

Reset:

Pulse Accumulator Read:
Counter Register High
(TIMPACNTH)

See page 342. Reset:

Write:

Pulse Accumulator Read:
Counter Register Low
(TIMPACNTL)

See page 342. Reset:

Write:

Reserved

Timer Port Data Register Read:
(TIMPORT) "
See page 343. Wite:

Reset:

Timer Port Data Direction Read:
Register (TIMDDR) -
See page 344. Wite:

Reset:

P = Current pin state U = Unaffected

Figure 2-4. Register Summary (Sheet 31 of 37)
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Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0
PAE PAMOD | PEDGE CLK1 CLKO PAOVI PAI
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0 0 0
PAOVF PAIF
0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Bit 15 14 13 12 11 10 9 Bit 8
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Writes have no effect, reads return 0s, and the access terminates
without a transfer error exception.
Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0
PORTT3 | PORTT2 | PORTT1 | PORTTO
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0
DDRT3 DDRT2 DDRT1 DDRTO
0 0 0 0 0 0 0 0

|:| = Writes have no effect and the access terminates without a transfer error exception.
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_001f Timer Test Register Read: 0 0 0 0 0 0 0 0
0x00cf_001f (TIMTST) Wiite-
See page 345. -
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0020 Unimplemented
1
0x00ce_ffff . . -
0x00cf 0030 Access results in the module generating an access termination transfer error.
1
0x00cf_ffff

Second Generation FLASH for MeCORE (SGFM)

Bit 15 14 13 12 11 10 9 Bit 8
0x00d0_0000 SGFM Module Read: 0 0 0 0 0
0x00d0_0001 Configuration Register . FRZ EME LOCK
(SGFMMCR)  VMe:
Seepage213. Reset: 0 0 0 Note 1 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0
CBEIE CCIE KEYACC BKSEL
Write:
Reset: 0 0 0 0 0 0 0 0
Note:
1. Reset state determined by chip reset configuration.
Bit 7 6 5 4 3 2 1 Bit 0
0x00d0_0002 SGFM Clock Divider Read:| DIVLD
Register (SGFMCLKD) _ PRDIV DIV5 DIV4 DIV3 DIV2 DIV1 DIVO
See page 215. Wite:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00d0_0003 Unimplemented ‘ Access results in the module generating an access termination transfer error.
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 32 of 37)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
0x00d0_0004 SGFM Test Register Read: 0 0
(SGFMTST) RSVD7 RSVD6 | RSVD5 | RSVD4 RSVD1 | RSVDO
Write:
See page 216.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00d0_0005
! . . ' o
0X00d0_0007 Unimplemented Access results in the module generating an access termination transfer error.
Bit 31 30 29 28 27 26 25 Bit 24
0x00d0_0008  SGFM Security Register Read:| KEYEN | SECSTAT 0 0 0 0 0 0
0x00d0_0009 (SGFMSEC) Wiite-
0x00d0_000a Seepage217. M
0x00d0_000b Reset:  F) Note 2 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 Bit 16
Read: 0 0 0 0 0 0 0 0
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8

Read:| SEC15 SEC14 SEC13 SEC12 SEC11 SEC10 SEC9 SEC8

Write:
Reset:  FW =t =t =t =) g =t =t

Read:| SEC7 SEC6 SEC5 SEC4 SEC3 SEC2 SEC1 SECO

Write:
Reset:  FW =t =t =t =) g =t =t
Notes:
1. Reset state loaded from FLASH array during reset.
2. Reset state determined by security state of module.
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 33 of 37)
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Address Register Name Bit Number
Bit 31 30 29 28 27 26 25 Bit 24
0x00d0_000c SGFM Monitor Data Read:| RSVD31 | RSVD30 | RSVD29 | RSVD28 | RSVD27 | RSVD26 | RSVD25 | RSVD24
0x00d0_000d Register (SGFMMNTR) Wite:
0x00d0_000e See page 219. M
0x00d0_000f Reset: Note 1
Bit 23 22 21 20 19 18 17 Bit 16

Read:| RSVD23 | RSVD22 | RSVD21 | RSVD20 | RSVD19 | RSVD18 | RSVD17 | RSVD16

Write:

Reset: Note 1
Bit 15 14 13 12 11 10 9 Bit 8
Read:| RSVD15 | RSVD14 | RSVD13 | RSVD12 | RSVD11 | RSVD10 | RSVD9 RSVD8

Write:

Reset: Note 1
Bit 7 6 5 4 3 2 1 Bit 0
Read:| RSVD7 RSVD6 RSVD5 RSVD4 RSVD3 RSVD2 RSVD1 RSVDO

Write:

Reset: Note 1
Note 1. SGFMMNTR does not have a default reset state.

Bit 15 14 13 12 11 10 9 Bit 8
0x00d0_0010 SGFM Protection Register Read:
0x00d0 0011 (SGFMPROT) ~ | PROT15 | PROT14 | PROT13 | PROT12 | PROT11 | PROT10 | PROT9 | PROT8
See page 220. Wite:
Reset:  FW =t =t =t =) g =t =t
Bit 7 6 5 4 3 2 1 Bit0
Read:
PROT7 | PROT6 | PROT5 | PROT4 | PROT3 | PROT2 | PROT1 | PROTO
Write:
Reset:  FW =t =t =t =) g =t =t
Note 1. Reset state loaded from FLASH configuration field during reset.
Bit 7 6 5 4 3 2 1 Bit0
0x00d0_0012 Unimplemented
! Access results in the module generating an access termination transfer error.
0x00d0_0013
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 34 of 37)
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Address Register Name Bit Number
Bit 15 14 13 12 11 10 9 Bit 8
0x00d0_0014 SGFM Supervisor Access Read:
0x00d0_0015  Register (SGFMASACC) ) SUPV15 | SUPV14 | SUPV13 | SUPV12 | SUPV11 | SUPV10 | SUPV9 SUPV8
See page 221. Wite:
Reset:  FW =t =t =t =) @) =t =t
Bit 7 6 5 4 3 2 1 Bit0
Read:
SUPV7 | SUPV6 SUPV5 SUPV4 SUPV3 SUPV2 | SUPV1 SUPVO
Write:
Reset: =t = = =6 =6 =t = =

Note 1. Reset state loaded from FLASH array during reset.

Bit 15 14 13 12 11 10 9 Bit 8
0x00d0_0016 SGFM Data Access Read:
0x00d0 0017 Register (SGFMDACC) _ DATA15 | DATA14 | DATA13 | DATA12 | DATA1l | DATAL10 | DATA9 DATA8
See page 223. Wite:
Reset:  FW = = =6 =6 =t = =
Bit 7 6 5 4 3 2 1 Bit0
Read:
DATA7 DATAG DATA5 DATA4 DATA3 DATA2 DATAL DATAO
Write:
Reset:  FW =t =t =t =) g =t =t
Note 1. Reset state loaded from FLASH configuration field during reset.
Bit 7 6 5 4 3 2 1 Bit0
0x00d0_0018 SGFM Test Status  Read: 0 0 0 0 0
Register (SGFMTSTAT) RSVD3 RSVD1 | RSVDO
Write:
See page 224.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00d0_0019 Unimplemented
! Access results in the module generating an access termination transfer error.
0x00d0_001b
Bit 7 6 5 4 3 2 1 Bit0
0x00d0_001c SGFM User Status  Read: CCIF 0 0 0
Register (SGFMUSTAT) CBEIF PVIOL | ACCERR BLANK
Write:
See page 224.
Reset: 1 1 0 0 0 0 0 0
P = Current pin state U = Unaffected = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-4. Register Summary (Sheet 35 of 37)
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Address

0x00d0_001d
1
0x00d0_001f

0x00d0_0020

0x00d0_0021
1
0x00d0_0023

0x00d0_0024
0x00d0_0025

0x00d0_0026
0x00d0_0027

Freescale Semiconductor, Inc.

System Memory Map

Register Name

Unimplemented

SGFM Command
Buffer and Register
(SGFMCMD)

See page 226.

Unimplemented

SGFM Control Register
(SGFMCTL)
See page 227.

SGFM Address Register
(SGFMADR)
See page 228.

P = Current pin state U = Unaffected

Figure 2-4. Register Summary (Sheet 36 of 37)
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Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Bit 7

6

Bit Number

4

3

1

Bit0

Access results in a bus monitor timeout generating an access termination transfer error.

Bit 7 6 5 4 3 2 1 Bit 0
0
CMD6 CMD5 CMD4 CMD3 CMD2 CMD1 CMDO
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Access results in a bus monitor timeout generating an access termination transfer error.
Bit 15 14 13 12 11 10 9 Bit 8
0 0 0 0 0 0 0
RSVD15
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
RSVD7 | RSVD6 | RSVD5 | RSVD4 | RSVD3 | RSVD2 | RSVD1 | RSVDO
0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
0
RSVD14 | RSVD13 | RSVD12 | RSVD11 | RSVD10 | RSVD9 | RSVD8
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
RSVD7 | RSVD6 | RSVD5 | RSVD4 | RSVD3 | RSVD2 | RSVD1 | RSVDO
0 0 0 0 0 0 0 0

|:| = Writes have no effect and the access terminates without a transfer error exception.
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Address

0x00d0_0028
0x00d0_0029
0x00d0_002a
0x00d0_002b

P = Current pin state

Freescale Semiconductor, Inc.

Register Name

SGFM Data Register Read:
(SGFMDATA)

See page 229. Wite:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

Read:
Write:

Reset:

U = Unaffected

Figure 2-4. Register Summary (Sheet 37 of 37)

System Memory Map
Register Map

Bit Number
Bit 31 30 29 28 27 26 25 Bit 24
RSVD31 | RSVD30 | RSVD29 | RSVD28 | RSVD27 | RSVD26 | RSVD25 | RSVD24
0 0 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 Bit 16
RSVD23 | RSVD22 | RSVD21 | RSVD20 | RSVD19 | RSVD18 | RSVD17 | RSVD16
0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
RSVD15 | RSVD14 | RSVD13 | RSVD12 | RSVD11 | RSVD10 | RSVD9 RSVD8
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
RSVD7 RSVD6 RSVD5 RSVD4 RSVD3 RSVD2 RSVD1 RSVDO
0 0 0 0 0 0 0 0

|:| = Writes have no effect and the access terminates without a transfer error exception.
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Test Mode Select (TMS) ........... ... ... ....... 119
TestDatalnput (TDl) . ....... ... .. ... .. ... 119
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3.2 Introduction

Signal Description
Introduction

The MMC2114, MMC2113, and MMC2112 are available in three
packages:

100-pin Joint-Electron Device Engineering Council (JEDEC) low-
profile quad flat pack (LQFP) — The 100-pin device is a minimum
pin set for single-chip mode implementation.

144-pin JEDEC LQFP — The 144-pin implementation includes 44
optional pins as a bond-out option to:

— Accommodate an expanded set of features

— Allow expansion of the number of general-purpose
input/output (1/0)

— Utilize off-chip memory
— Provide enhanced support for development purposes

196-pin molded array process (MAP) ball grid array (BGA) — The
196-pin implementation includes:

— Single-chip operation with extra general-purpose input/output
— Expanded master mode for interfacing to external memories
— Emulation mode for development and debug

The optional group of pins includes:

23 address output lines
Four chip selects

Two emulation chip selects
Four byte/write enables
Read/write (R/W) signal
Output enable signal

Three transfer code signals

Six power/ground pins

NOTE: The optional pins are either all present or none of them are present.

MMC2114 « MMC2113 » MMC2112 — Rev. 1.0 Advance Information
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Signal Description

3.3 Package Pinout Summary

Refe

r to:

Table 3-1 for a summary of the pinouts for the 144-pin and 100-
pin LQFP packages.

Figure 3-1, Figure 3-2, and Figure 3-3 for a graphic view of the
pinouts

Table 3-2 for a brief description of each signal

Table 3-1. Package Pinouts (Sheet 1 of 5)

Pin Number )
144-Pin Package 100-Pin Package 196-Ball MAPBGA Fin Name
1 1 B1 D30/ PA6
2 2 c2 D29/ PA5
3 3 C1 D28/ PA4
4 4 D3 D27 / PA3
5 5 D2 D26 / PA2
6 — D1 All
7 6 E3 D25/ PAl
8 — — Vgg
9 _ — Vbp
10 7 E2 D24 / PAO
11 — El A10
12 8 F3 D23/ PB7
13 — F2 A9
14 — F1 A8
15 9 G3 D22/ PB6
16 10 G2 D21/ PB5
17 11 G1 D20/ PB4
18 12 — Vss
19 13 — Vbp
20 14 H3 D19/ PB3
21 15 H2 D18/ PB2
22 16 H1 D17/ PB1
23 — J3 A7
Advance Information MMC2114 « MMC2113 « MMC2112 — Rev. 1.0
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Table 3-1. Package Pinouts (Sheet 2 of 5)

Pin Number )
144-Pin Package 100-Pin Package 196-Ball MAPBGA Fin Name
24 — J2 A6
25 17 J1 D16/ PBO
26 — K3 A5
27 18 K2 D15/ PC7
28 — K1 A4
29 — L3 A3
30 19 L2 D14/ PC6
31 20 L1 D13/ PC5
32 21 — Vss
33 22 — Vbbp
34 23 M2 D12/ PC4
35 24 M1 D11/ PC3
36 25 N1 D10/ PC2
37 26 P2 D9/PC1
38 27 M3 D8/ PCO
39 28 N3 D7 / PD7
40 29 P3 D6 / PD6
41 30 M4 D5/ PD5
42 31 N4 D4/ PD4
43 32 P4 D3 /PD3
44 — - Vss
45 — - Voo
46 33 M5 D2/ PD2
47 — NS A2
48 34 PS5 D1/PD1
49 — M6 Al
50 — N6 A0
51 35 P6 DO/ PDO
52 36 M7 ICOC23
53 37 N7 ICOC22
54 38 P7 ICOC21
55 39 M8 ICOC20
56 40 N8 ICOC13
MMC2114 « MMC2113 « MMC2112 — Rev. 1.0 Advance Information
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Table 3-1. Package Pinouts (Sheet 3 of 5)

Pin Number .
144-Pin Package | 100-Pin Package 196-Ball MAPBGA Pin Name
>/ 41 P8 ICOC12
>8 42 M9 ICOC11
>9 — N9 R/W
60 — P9 CSE1
61 43 M10 ICOC10
62 — N10 CSEO
63 44 P10 TEST
o _ — Vss
° _ — Vop
66 45 M11 TXD2
67 — N1 —
68 46 P11 RXD2
69 47 N12 TXD1
70 48 P12 RXD1
n 49 N13 7O
2 50 P13 TNTL
73 >1 P14 Vssk
“ 52 M12 VbpF
IS 53 N14 INT2
76 54 _ Ves
7 55 _ Voo
’8 — M13 TC1
9 56 M14 T
80 — L12 TCO
81 — L13 ]
82 57 L14 INT4
83 — K12 52
84 58 K13 TNTS
85 — K14 Col1
86 — 112 50
87 59 J13 No connect
88 60 114 TNTE
89 61 H12 N

Advance Information
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Table 3-1. Package Pinouts (Sheet 4 of 5)

Pin Number )
144-Pin Package 100-Pin Package 196-Ball MAPBGA Fin Name
90 62 H13 MOSI
91 63 H14 MISO
92 64 G12 VstBY
93 65 G13 SCK
94 66 G14 SS
95 — F12 OE
96 — F13 EB3
97 67 F14 SHS / PE7
98 — E12 EB2
99 68 E13 TA /| PE6
100 — E14 EB1
101 — D12 EBO
102 69 D13 TEA / PE5
103 70 E11l VppH
104 71 D14 PQB3
105 72 C12 PQB2
106 73 C13 PQB1
107 74 C14 PQBO
108 75 B14 PQA4
109 76 A13 PQA3
110 77 B12 PQA1
111 78 A12 PQAO
112 79 c1u VgL
113 80 B11 Viy
114 81 E10 Vssa
115 82 E9 Vbba
116 — All A22
117 — C10 A21
118 83 B10 RESET
119 — A10 A20
120 84 c9 RSTOUT
121 — B9 A19
122 — A9 A18
MMC2114 « MMC2113 » MMC2112 — Rev. 1.0 Advance Information
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Table 3-1. Package Pinouts (Sheet 5 of 5)

Pin Number )

144-Pin Package 100-Pin Package 196-Ball MAPBGA Fin Name
123 85 D8 PLLEN
124 86 A8 XTAL
125 87 A7 EXTAL
126 88 — Vss
127 89 — Vgg
128 90 ES8 CLKOUT
129 91 — Vop
130 92 B7 TCLK
131 — A6 Al7
132 — B6 Al6
133 93 A5 TDI
134 — C6 Al5
135 94 BS TDO
136 — A4 Al4
137 — C5 Al3
138 95 B4 TMS
139 — A3 Al2
140 96 — Vgg
141 97 — Vbp
142 98 B3 TRST
143 99 A2 DE
144 100 C3 D31/ PA7

Al, B2, C4, C7, C8, D4-D7, E4-E7,
— — F4-F6, G4, G5, H4, H5, J4, K4,—K11, Vbp
L4-L11, N2, P1
o . Al4, B8, B13, D9-D11, F7-F11, Ves
G6-G11, H6-H11, J5-J11
Advance Information MMC2114 « MMC2113 « MMC2112 — Rev. 1.0
102 Signal Description MOTOROLA

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Signal Description

Package Pinout Summary
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D30
D29
D28
D27
D26
All
D25
Vss
Voo
D24
Al10
D23

A9

A8
D22
D21
D20
Vss
Vop
D19
D18
D17

A7

A6
D16

A5
D15

A4

A3
D14
D13
Vss
Voo
D12
D11
D10

Advance Information

AT T AT T A
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33333383333 JNYYYYSNNYYSIdddddddddgddgs
1 108 [_1 PQA4
2 107 |1 PQBO
3 106 |1 PQBL
4 105 [_1 PQB2
5 104 |—1 PQB3
6 103 [ Voou
7 102 |1 TEA
8 101 |1 EBO
9 100 [ EB1
10 9 [1TA
1 98 [ EB2
12 97 |1 SHS
13 9% [ EB3
14 95 [ 1 OE
15 94 |1 8SS
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Table 3-2. Signal Descriptions (Sheet 1 of 3)

Drive Output
Name(®) Alternate Qty. | Dir. :_T;Sl{[t Slnpuzz) Strength | py|jup® Driver
T SYNETT Control® (ST/ODISP)®)
Reset
RESET — 1 |yjo®| Y Y — Pullup —
RSTOUT SHOWINT 1 [yo®| — — LOAD — ST
Clock
EXTAL — 1 | N N — — SP
XTAL — 1 0 — — — — )
CLKOUT — 1 |yo® | — — LOAD — ST
PLLEN — 1 I — — — Pullup —
External Memory Interface and Ports
D[31:0] Eé[[;::g]]: E,g[[?:%]] 3210 | v Y LOAD — ST
SHS RCON / PE7 1| 10 Y Y LOAD Pullup ST
TA PE6 1|10 | Y Y LOAD Pullup ST
TEA PES 1| 10 Y Y LOAD Pullup ST
CSE[1:0] PE[4:3] 2 | 10 Y Y LOAD Pullup ST
TC[2:0] PE[2:0] 3 1/0 Y Y LOAD Pullup ST
R/W PF7 1 | 10 Y Y LOAD Pullup ST
A[22:0] PF[6F:,OA’[7Fj 83][7:0] 23 | o | v v LOAD | Pullup ST
EB[3:0] PI[7:4] 4 | 1/0 LOAD Pullup ST
CSJ[3:0] PI[3:0] 4 110 LOAD Pullup ST
OE — 1 |yo® | — — LOAD — ST
Edge Port

INT[7:6] TSIZ[1:0] / GPIO 2 | 1o | Y LOAD — —
INT[5:2] PSTAT[3:0] / GPIO 4 | 10 Y LOAD — —
INT[1:0] GPIO 2 | 1o | Y LOAD — —
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Table 3-2. Signal Descriptions (Sheet 2 of 3)

Drive Output
Name(® Alternate Qty. | Dir. ::‘;Sl{[t Sl;npcu:z) Strength | py|jup® Driver
| Control® (ST/OD/SP)®)
Serial Peripheral Interface (SPI)
MOSI GPIO 1 | IO Y Y RDPSPO | pullup® sT/0DM
MISO GPIO 1 | IO Y Y RDPSPO | pullup® sT/0DM
SCK GPIO 1 | IO Y Y RDPSPO | pullup® sT/0DM
SS GPIO 1 (10| Y Y RDPSPO | pullup® | sT/0D®
Serial Communication Interface (SCI1 and SCI2)
TXD1 GPIO 1 | IO Y Y RDPSCIO | Pullup® sT/0DM
RXD1 GPIO 1 | IO Y Y RDPSCIO | Pullup® sT/0DM
TXD2 GPIO 1 | IO Y Y RDPSCIO | Pullup® sT/0DM
RXD2 GPIO 1 | IO Y Y RDPSCIO | Pullup® sT/0DM
Timer 1 and Timer 2
ICOC13 IC/OC/PAI/GPIO | 1 | IO | Y Y RDPT | pullup® ST
ICOC1[2:0] IC/OC/GPIO 3 |10 | Y Y RDPT | Pullup® ST
ICOC23 IC/OC/PAI/GPIO | 1 | IO | Y Y RDPT | pullup® ST
ICOC2[2:0] IC/0OC/GPIO 3 |10 | Y Y RDPT | pullup® ST
Queued Analog-to-Digital Converter (QADC)
st I O R I R R e
PQBI[3:0] GPI 4 |10 | Y Y — — ST
VRH — 1 I — — — — —
VR — 1 | — — — — —
Vbpa — 1 | — — — _ _
Vssa — 1 | — — — _ _
VbDH — 1 [ — — — — —
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Table 3-2. Signal Descriptions (Sheet 3 of 3)

N

power stop mode.

w

SCIs), RDPT (TIMSCR2 register bit in both timers)

o~NO Oh

Advance Information

. Shaded signals are for optional bond-out for 144-pin package.
. Synchronized input used only if signal configured as a digital I/O. RESET signal is always synchronized, except in low-

. All pullups are disconnected when the signal is programmed as an output.
. Output driver type: ST = standard, OD = standard driver with open-drain pulldown option selected, SP = special

. Digital input function for RSTOUT, CLKOUT, OE, and digital output function for RESET used only for JTAG boundary scan
. Open-drain and pullup function selectable via programmer’s model in module configuration registers
. Three-state output with no input function

Drive Output
Name(® Alternate Qty. | Dir. :_T;Sl{[t Sl;npcu:z) Strength | py|jup® Driver
' | Control® (ST/OD/SP)®)
Debug and JTAG Test Port Control
TRST — 1 | Y N — Pullup —
TCLK — 1 | Y N — Pullup —
TMS — 1 I Y N — Pullup —
TDI — 1 | Y N — Pullup —
TDO — 1 o® — — LOAD — ST
DE — 1 1/0 Y N LOAD Pullup oD
Test
TEST — 1 | Y N — — —
Power Supplies
VboF — 1 ' — — — — —
Vssrk — 1 ' — — — — —
VstayY — 1 I — — — _ _
Vbp — S) | — — — — —
Vss — 6 [ — — — — —
Vbp — 3 | — — — — —
Vss — 3 | — — — — —
Total 100
Total with optional pins 144

. LOAD (Chip Configuration Register bit), RDPSPO (PURD register bit in SPI), RDPSCIO (SCIPURD register bit in both

MMC2114 « MMC2113 « MMC2112 — Rev. 1.0
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3.4 Chip Specific Implementation Signal Issues

Most modules are designed to allow expanded capabilities if all the
module signals to the pads are implemented. This subsection discusses
how these modules are implemented on the MMC2114, MMC2113, and
MMC2112.

3.4.1 RSTOUT Signal Functions

The RSTOUT signal has these multiple functions:

Whenever the internal system reset is asserted, the RSTOUT
signal will always be asserted to indicate the reset condition to the
system.

If the internal reset is not asserted, then setting the FRCRSTOUT
bit in the Reset Control Register (RCR) will assert the RSTOUT
signal for as long as the FRCRSTOUT bit is set. See 5.6.1 Reset
Control Register.

If the internal reset is not asserted and the FRCRSTOUT bit is not
set, then setting the SHOWINT bit in the Chip Configuration
Register will reflect internal interrupt requests out to the RSTOUT
signal.

If the internal reset is not asserted and the FRCRSTOUT bit is not
set and the SHOWINT bit is not set, then the RSTOUT signal will
be negated to indicate to the system that there is no reset
condition.

CAUTION: External logic used to drive reset configuration data during reset needs
to be considered when using the RSTOUT signal for a function other
than an indication of reset.

MMC2114 « MMC2113 » MMC2112 — Rev. 1.0 Advance Information

MOTOROLA

Signal Description 109

For More Information On This Product,

Go to: www.freescale.com



Freescale Semiconductor, Inc.

Signal Description

3.4.2 INT Signal Functions

The INT signals have these multiple functions:

« Ifthe SZEN bit in the Chip Configuration Register is set, then
INT[7:6] will be used to reflect the state of the TSIZ[1:0] signals
from the CPU. See 4.7.3.1 Chip Configuration Register.

e Ifthe PSTEN bit in the Chip Configuration Register (CCR) is set,
then INT[5:2] will be used to reflect the state of the PSTAT[3:0]
signals from the CPU. See 4.7.3.1 Chip Configuration Register.

NOTE: |Ifthe SZEN or PSTEN bits are set during emulation mode, then the
corresponding edge port INT functions are lost and will not be emulated
externally.

The default reset value for the PUPSC1 bit in SCIPURD is 0. Thus, the
pullup function is disabled by default.

3.4.3 Serial Peripheral Interface (SPI) Pin Functions

The SPI module can support up to eight external pins, but only the four
pins required for the SPI interface are implemented.

Full SPI interface capabilities and GPIO functions using the MISO,
MOSI, SCK, and SS pins are supported.

«  SWOM register bit controls whether output buffers behave as
open-drain outputs. Default is not open-drain outputs.

 PUPSPO register bit enables internal weak pad pullup devices.
Default is pullups disabled.

« RDPSPO register bit controls reduced drive function of output
buffers. Default is full drive.

Advance Information MMC2114 « MMC2113 » MMC2112 — Rev. 1.0
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GPIO [7:4] of SPI module not implemented.

* Writes to bits [7:4] of the SPIPORT and SPIDDR registers have no
effect except to change the register bit values.

* Reads of bits [7:4] of the SPIPORT when the corresponding
SPIDDR bits are set for inputs always return O.

« PUPSP and RDPSP register bits have no effect.

The default reset values for the PUPSP bit in SPIPURD is 0. Thus, the
pullup function is disabled by default.

3.4.4 Serial Communications Interface (SCI1 and SCI2) Pin Functions

Full SCI interface capabilities and GPIO functions using the TXD1/2 and
RXD1/2 pins are supported.

«  WOMS register bit controls whether output buffers behave as
open-drain outputs. Default is not open-drain outputs.

 PUPSCI register bit enables internal weak pad pullup devices.
Default is pullups disabled.

 RDPSCI register bit controls reduced drive function of output
buffers. Default is full drive.

GPIO [7:2] of SCI modules not implemented.

e Writes to bits [7:2] of the SCIPORT and SCIDDR registers have
no effect except to change the register bit values.

* Reads of bits [7:2] of the SCIPORT when the corresponding
SCIDDR bits are set for inputs always return 0.

« PUPSCI and RDPSCI register bits have no effect.

The default reset value for PUPSCI is 0. Thus, the pullup function is
disabled by default.

NOTE: Onlythe pins associated with each SCI are controlled by the register bits
for the corresponding SCI. Thus, the WOMS register bit from SCI1 only
affects TXD1 and RXD1 and has no effect on TXD2 and RXD2.
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3.4.5 Timer 1 and Timer 2 Pin Functions
The timer modules can support up to four external pins each.

NOTE: Only the pins associated with each timer are controlled by the register
bits for the corresponding timer.

Full timer port pin functions are supported.

* PUPT register bit enables internal weak pad pullup devices.
Default disables pullups.

* RDPT register bit controls reduced drive function of output buffers.
Default is full drive.

The default reset value for PUPT is 0. Thus, the pullup function is
disabled by default.

The sync input is tied off and this function is not supported.

3.4.6 Queued Analog-to-Digital Converter (QADC) Pin Functions

This implementation is a limited pin out version of the original QADC.
Limiting the number of pins lowers the over all pin count of the complete
package. The lower pin count is achieved by utilizing 8 of 16 pins of the
original full pin set. The available pins are, PQA4-PQA3, PQA1-PQAQO,
and PQB3-PQBO. All of the original functionality of the module is
implemented with exception of limiting the total number of multiplexed
channels. By using four external multiplexer chips, the maximum
number of channels is 18. In nonmultiplexed mode, the maximum
number of channels is eight.
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3.5 Signal Descriptions

This subsection provides a brief description of the signals. For more
detailed information, reference the specific module section.

3.5.1 Reset Signals

These signals are used to either reset the chip or as a reset indication.

3.5.1.1 Reset In (RESET)

This active-low input signal is used as the external reset request. Reset
places the CPU in supervisor mode with default settings for all register
bits.

3.5.1.2 Reset Out (RSTOUT)

This active-low output signal is an indication that the internal reset
controller has reset the chip. When RSTOUT is active, the user may
drive override configuration options on the data bus. See Table 4-7.
Configuration During Reset. RSTOUT is three-stated in phase-lock
loop (PLL) test mode.

RSTOUT may also be used to reflect an indication of an internal interrupt
request.

3.5.2 Phase-Lock Loop (PLL) and Clock Signals

These signals are used to support the on-chip clock generation circuitry.

3.5.2.1 External Clock In (EXTAL)

This input signal is always driven by an external clock input except when
used as a connection to an external crystal when the internal oscillator
circuit is used. The clock source is configured during reset.
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3.5.2.2 Crystal (XTAL)

This output signal is used as a connection to drive an external crystal
when the internal oscillator circuit is used. XTAL should be grounded
when using an external clock input on EXTAL.

3.5.2.3 Clock Out (CLKOUT)

This output signal reflects the internal system clock.

3.5.2.4 PLL Enable (PLLEN)

This is an active high signal only required during reset if chip
configuration is performed. If this signal is pulled high during reset, then
the PLL will be used to clock the device. Pulling this signal low during
reset selects external clock mode. See Table 4-7. Configuration
During Reset.

3.5.3 External Memory Interface Signals

In addition to the functions stated here, these signals can also be
configured for discrete 1/O.

3.5.3.1 Data Bus (D[31:0])

These three-state bidirectional signals provide the general-purpose data
path between the microcontroller unit (MCU) and all other devices.
Some of these pins are used during reset for chip configuration.

3.5.3.2 Show Cycle Strobe (SHS)

This output signal is used in emulation mode as a strobe for capturing
addresses, controls, and data during show cycles. This signal is also
used as RCON.

NOTE: The RCON signal, used only during reset, indicates whether the states
on the external signals affect the chip configuration.
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3.5.3.3 Transfer Acknowledge (ﬁ)

This input signal indicates that the external data transfer is complete.
During a read cycle, when the processor recognizes TA, it latches the
data and then terminates the bus cycle. During a write cycle, when the
processor recognizes TA, the bus cycle is terminated. This signal is an
input in master and emulation modes. This function is not used in single-
chip mode and its pin defaults to digital 1/O.

3.5.3.4 Transfer Error Acknowledge (TEA)

This signal indicates an error condition exists for the bus transfer. The
bus cycle is terminated and the central processor unit (CPU) begins
execution of the access error exception. This signal is an input in master
and emulation modes. This function is not used in single-chip mode and
its pin defaults to digital 1/O.

3.5.3.5 Emulation Mode Chip Selects (CSE[1:0])

These output signals provide chip select support in emulation mode.

3.5.3.6 Transfer Code (TC[2:0])

These output signals indicate the data transfer code for the current bus
cycle. These signals are enabled by default only in emulation mode. See
Table 12-2. PEPAR Reset Values.

3.5.3.7 Read/Write (R/W)

This output signal indicates the direction of the data transfer on the bus.
A logic 1 indicates a read from a slave device and a logic O indicates a
write to a slave device.

3.5.3.8 Address Bus (A[22:0])

These output signals provide the address for the current bus transfer.
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3.5.3.9 Enable Byte (EBJ[3:0])

These output signals indicate which byte of data is valid during external
cycles.

3.5.3.10 Chip Select (CS[3:0])

These output signals select external devices for external bus
transactions.

3.5.3.11 Output Enable (OE)

This output signal indicates when an external device can drive data
during external read cycles.

3.5.4 Edge Port Signals

These signals are used by the edge port module.

3.5.4.1 External Interrupts (INT[7:6])

These bidirectional signals function as either external interrupt sources
or GPIO. Also, these signals may be used to reflect the internal TSIZ[1:0]
signals and externally to provide an indication of the CPU transfer size.
See 4.7.3.1 Chip Configuration Register and Section 20. External
Bus Interface Module (EBI).

3.5.4.2 External Interrupts (INT[5:2])

These bidirectional signals function as either external interrupt sources
or GPIO. Also, these signals may be used to reflect the internal
PSTAT([3:0] signals and externally to provide an indication of the CPU
processor status.See 4.7.3.1 Chip Configuration Register and
Section 20. External Bus Interface Module (EBI).

3.5.4.3 External Interrupts (INT[1:0])

These bidirectional signals function as either external interrupt sources
or GPIO.
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3.5.5 Serial Peripheral Interface Module Signals
These signals are used by the SPI module and may also be configured
to be discrete 1/0O signals.
3.5.5.1 Master Out/Slave In (MOSI)
This signal is the serial data output from the SPIin master mode and the
serial data input in slave mode.
3.5.5.2 Master In/Slave Out (MISO)
This signal is the serial data input to the SPI in master mode and the
serial data output in slave mode.
3.5.5.3 Serial Clock (SCK)

The serial clock synchronizes data transmissions between master and
slave devices. SCK s an output if the SPI is configured as a master. SCK
is an input if the SPI is configured as a slave.

3.5.5.4 Slave Select (g)

This I/O signal is the peripheral chip select signal in master mode and is
an active-low slave select in slave mode.

3.5.6 Serial Communications Interface Module Signals

These signals are used by the two SCI modules.

3.5.6.1 Receive Data (RXD1 and RXD2)

These signals are used for the SCI receiver data input and are also
available for GPIO when not configured for receiver operation.
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3.5.6.2 Transmit Data (TXD1 and TXD2)

These signals are used for the SCI transmitter data output and are also
available for GPIO when not configured for transmitter operation.

3.5.7 Timer Signals (ICOC1[3:0] and ICOC2[3:0])

These signals provide the external interface to the timer functions. They
may be configured as general-purpose 1/O if the timer output function is
not needed. The default state at reset is general-purpose input.

3.5.8 Analog-to-Digital Converter Signals

These signals are used by the analog-to-digital converter (QADC)
module.

3.5.8.1 Analog Inputs (PQA[4:3], PQA[1:0], and PQBJ[3:0])

These signals provide the analog inputs to the QADC. The PQA and
PQB signals may also be used as general-purpose digital I/O.

3.5.8.2 Analog Reference (Vgry and Vg|)

These signals serve as the high (Vgry) and low (Vg ) reference potentials
for the analog converter.

3.5.8.3 Analog Supply (Vppa and Vgga)

These dedicated power supply signals isolate the sensitive analog
circuitry from the normal levels of noise present on the digital power

supply.

3.5.8.4 Positive Supply (Vppn)

This signal supplies positive power to the ESD structures in the QADC
pads.
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3.5.9 Debug and Emulation Support Signals
These signals are used as the interface to the on-chip JTAG (Joint Test
Action Group) controller and also to interface to the OnCE logic.

3.5.9.1 Test Reset (TRST)
This active-low input signal is used to initialize the JTAG and OnCE logic
asynchronously.

3.5.9.2 Test Clock (TCLK)
This input signal is the test clock used to synchronize the JTAG and
OnCE logic.

3.5.9.3 Test Mode Select (TMS)
This input signal is used to sequence the JTAG state machine. TMS is
sampled on the rising edge of TCLK.

3.5.9.4 Test Data Input (TDI)
This input signal is the serial input for test instructions and data. TDI is
sampled on the rising edge of TCLK.

3.5.9.5 Test Data Output (TDO)

This output signal is the serial output for test instructions and data. TDO
Is three-stateable and is actively driven in the shift-IR and shift-DR
controller states. TDO changes on the falling edge of TCLK.

3.5.9.6 Debug Event (ﬁ)

This is a bidirectional, active-low signal. As an output, this signal will be
asserted for three system clocks, synchronous to the rising CLKOUT
edge, to acknowledge that the CPU has entered debug mode as a result
of a debug request or a breakpoint condition. As an input, this signal
provides multiple functions.
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3.5.10 Test Signal (TEST)

This input signal (TEST) is reserved for factory testing only and should
be connected to Vgg to prevent unintentional activation of test functions.

3.5.11 Power and Ground Signals

These signals provide system power and ground to the chip. Multiple
signals are provided for adequate current capability. All power supply
signals must have adequate bypass capacitance for high-frequency
noise suppression.

3.5.11.1 Standby Power (VsTgy)

This signal is used to provide standby voltage to the RAM array if Vpp is
lost. Typically, if used, this signal would be connected to a battery.

3.5.11.2 Positive Supply (Vpp)

This signal supplies positive power to the core logic and I/O pads.

3.5.11.3 Ground (Vgg)

This signal is the negative supply (ground) to the chip.
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4.2 Introduction

The chip configuration module (CCM) controls the chip configuration and
mode of operation.

4.3 Features

The CCM performs these operations.

» Selects the chip operating mode:
— Master mode
— Single-chip mode
— Emulation mode

— Factory access slave test (FAST) mode for factory test only

» Selects external clock or phase-lock loop (PLL) mode with internal
or external reference

« Selects output pad strength
» Selects boot device
» Selects module configuration

» Selects bus monitor configuration

4.4 Modes of Operation

The CCM configures the chip for four modes of operation:
* Master mode
e Single-chip mode
* Emulation mode

 FAST mode for factory test only

The operating mode is determined at reset and cannot be changed
thereafter.
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4.4.1 Master Mode
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Chip Configuration Module (CCM)
Modes of Operation

In master mode, the internal central processor unit (CPU) can access
external memories and peripherals. Full master mode functionality
requires the bonding out of the optional pins. The external bus consists
of a 32-bit data bus and 23 address lines. Available bus control signals
include R/W, TC[2:0], TSIZ[1:0], TA, TEA, OE, and EB[3:0]. Up to four
chip selects can be programmed to select and control external devices
and to provide bus cycle termination. When interfacing to 16-bit ports,
the ports C and D pins and EBJ[3:2] can be configured as
general-purpose input/output (1/O).

4.4.2 Single-Chip Mode

In single-chip mode, all memory is internal to the chip. External bus pins
are configured as digital /0.

4.4.3 Emulation Mode

Emulation mode supports external port replacement logic. All ports are
emulated and all primary pin functions are enabled. Since the full
external bus must be visible to support the external port replacement
logic, the emulation mode pin configuration resembles master mode.
Full emulation mode functionality requires bonding out the optional pins.
Emulation mode chip selects are provided to give additional information
about the bus cycle. Also, the signal SHS is provided as a strobe for
capturing addresses and data during show cycles.

4.4.4 Factory Access Slave Test (FAST) Mode

FAST mode is for factory test only.
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4.5 Block Diagram

RESET OUTPUT PAD
CONFIGURATION STRENGTH SELECTION
CHIP MODE CLOCK MODE
SELECTION SELECTION
BOOT DEVICE MODULE
SELECTION CONFIGURATION

it

CHIP CONFIGURATION REGISTER

RESET CONFIGURATION REGISTER

CHIP IDENTIFICATION REGISTER

CHIP TEST REGISTER

Figure 4-1. Chip Configuration Module Block Diagram

4.6 Signal Descriptions

Table 4-1 provides an overview of the CCM signals. For more detailed
information, refer to Section 3. Signal Description.

Table 4-1. Signal Properties

Name Function Reset State
RCON Reset configuration select Internal We_ak
pullup device

PLLEN Clock mode select —

D[26, 23, 22, 21, 19, 18, 17, 16] | Reset configuration overrides —
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4.7 Memory Map and Registers

Chip Configuration Module (CCM)
Memory Map and Registers

This subsection provides a description of the memory map and registers.

4.7.1 Programming Model

The CCM programming model consists of these registers:

* The Chip Configuration Register (CCR) controls the main chip
configuration. See 4.7.3.1 Chip Configuration Register.

* The Reset Configuration Register (RCON) indicates the default
chip configuration. See 4.7.3.2 Reset Configuration Register.

« The Chip Identification Register (CIR) contains a unique part
number. See 4.7.3.3 Chip ldentification Register.

e The Chip Test Register (CTR) contains chip-specific test
functions. See 4.7.3.4 Chip Test Register.

Some control register bits are implemented as write-once bits. These
bits are always readable, but once the bit has been written, additional
writes have no effect, except during debug and test operations.

Some write-once bits and test bits can be read and written while in debug
mode or test mode. When debug or test mode is exited, the chip
configuration module resumes operation based on the current register
values. If a write to a write-once register bit occurs while in debug or test
mode, the register bit remains writable on exit from debug or test mode.
Table 4-2 shows the accessibility of write-once bits.

Table 4-2. Write-Once Bits Read/Write Accessibility

Configuration

Read/Write Access

All configurations

Read-always

Debug operation (all modes)

Write-always

Test operation (all modes)

Write-always

Master mode Write-once
Single-chip mode Write-once
FAST mode Write-once
Emulation mode Write-once
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4.7.2 Memory Map

Table 4-3. Chip Configuration Module Memory Map

Address Bits 31-16 Bits 15-0 Access®
0x00c1_0000 Chip Configuration Register (CCR) Reserved® S
0x00c1_0004 Reset Configuration Register (RCON) Chip Identification Register (CIR) S
0x00c1_0008 Chip Test Register (CTR) Reserved® S
0x00c1_000c Unimplemented(®) —

1. S = CPU supervisor mode access only. User mode accesses to supervisor only addresses have no effect and result in a

cycle termination transfer error.
2. Writing to reserved addresses has no effect; reading returns 0Os.
3. Accessing an unimplemented address has no effect and causes a cycle termination transfer error.

4.7.3 Register Descriptions

The following subsection describes the CCM registers.

4.7.3.1 Chip Configuration Register

Address: 0x00c1_0000 and 0x00c1_0001

Bit 15 14 13 12 11 10 9 Bit 8
Read: 0 0 MODE2 | MODEl1 | MODEO
LOAD SHEN EMINT
Write:
Reset:  Note 1 0 Note 2 Note 2 0 Note 1 Note 1 Note 1
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0
SZEN PSTEN SHINT BME BMD BMT1 BMTO
Write:
Reset: 0 Note 3 Note 2 0 1 0 0 0
= Writes have no effect and the access terminates without a transfer error exception.
Notes:

1. Determined during reset configuration
2. 0 for all configurations except emulation mode, 1 for emulation mode
3. 0 for all configurations except emulation and master modes, 1 for emulation and master

modes
Figure 4-2. Chip Configuration Register (CCR)
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LOAD — Pad Driver Load Bit

The LOAD bit selects full or default drive strength for selected pad
output drivers. For maximum capacitive load, set the LOAD bit to
select full drive strength. For reduced power consumption, clear the
LOAD bit to select default drive strength.

1 = Full drive strength

0 = Default drive strength

Table 4-2 shows the read/write accessibility of this write-once bit.

SHEN — Show Cycle Enable Bit

The SHEN bit enables the external memory interface to drive the
external bus during internal transfer operations.

1 = Show cycles enabled

0 = Show cycles disabled

In emulation mode, the SHEN bit is read-only. In all other modes, it is
a read/write bit.

EMINT — Emulate Internal Address Space Bit

The EMINT bit enables chip select 1 (CS1) to decode the internal
memory address space.

1 = CS1 decodes internal memory address space.

0 = CS1 decodes external memory address space.

The EMINT bit is read-always but can be written only in emulation
mode.
MODE][2:0] — Chip Configuration Mode Field

This read-only field reflects the chip configuration mode, as shown in
Table 4-4.

Table 4-4. Chip Configuration Mode Selection

MODE[2:0] Chip Configuration Mode
111 Master mode
110 Single-chip mode
10X FAST mode
0XX Emulation mode
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NOTE:

Advance Information

SZEN — TSIZ[1:0] Enable Bits

This read/write bit enables the TSIZ[1:0] function of the external pins.
1 = TSIZ[1:0] function enabled
0 = TSIZ[1:0] function disabled

PSTEN — PSTAT[3:0] Signal Enable Bits

This read/write bit enables the PSTAT[3:0] function of the external
pins.

1 = PSTAT][3:0] function enabled

0 = PSTAT[3:0] function disabled

SHINT — Show Interrupt Bit

The SHINT bit allows visibility to any active interrupt request to the
processor. If the SHINT bit is set, the RSTOUT pin is the OR of the
fast and normal interrupt signals.

1 = Internal requests reflected on RSTOUT pin

0 = Normal RSTOUT pin function

The SHINT bit is read/write always.

The FRCRSTOUT function in the reset controller has a higher priority
than the SHINT function.

BME — Bus Monitor External Enable Bit

The BME bit enables the bus monitor to operate during external bus
cycles.

1 = Bus monitor enabled for external bus cycles

0 = Bus monitor disabled for external bus cycles

Table 4-2 shows the read/write accessibility of this write-once bit.

BMD — Bus Monitor Debug Mode Bit

The BMD bit controls how the bus monitor responds during debug
mode.

1 = Bus monitor enabled in debug mode

0 = Bus monitor disabled in debug mode

This bit is read/write always.
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BMT([1:0] — Bus Monitor Timing Field

The BMT field selects the timeout time for the bus monitor as shown
in Table 4-5.

Table 4-5. Bus Monitor Timeout Values

BMT[1:0] (inT E”;i?éﬁpéiiﬁﬁs)
00 64
01 32
10 16
1 8

Table 4-2 shows the read/write accessibility of these write-once bits.

4.7.3.2 Reset Configuration Register

The Reset Configuration Register (RCON) is a read-only register; writing
to RCON has no effect. At reset, RCON determines the default operation
of certain chip functions. All default functions defined by the RCON
values may be overridden during reset configuration (see 4.8.1 Reset
Configuration) only if the external RCON pin is asserted.

Address: 0x00c1_0004 and 0x00c1_0005

Bit 15 14 13 12 11 10 9 Bit 8
Read: 0 0 0 0 0 0 0 0
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read: 1 1 0 0 ! 0 0 0
RPLLSEL | RPLLREF | RLOAD BOOTPS |BOOTSEL MODE
Write:
Reset: 1 1 0 0 1 0 0 0
= Writes have no effect and the access terminates without a transfer error exception.
Figure 4-3. Reset Configuration Register (RCON)
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Advance Information

RPLLSEL — PLL Mode Select Bit

When the PLL is enabled, the read-only RPLLSEL bit reflects the
default PLL mode.

1 = Normal PLL mode

0 =1:1 PLL mode

The default PLL mode can be overridden during reset configuration.
If the default mode is overridden, the PLLSEL bit in the clock module
SYNSR reflects the PLL mode.

RPLLREF — PLL Reference Bit

When the PLL is enabled in normal PLL mode, the read-only
RPLLREF bit reflects the default PLL reference.

1 = Crystal oscillator is PLL reference.

0 = External clock is PLL reference.

The default PLL reference can be overridden during reset
configuration. If the default mode is overridden, the PLLREF bit in the
clock module SYNSR reflects the PLL reference.

RLOAD — Pad Driver Load Bit

The read-only RLOAD bit reflects the pad driver strength
configuration.

1 = Full drive strength

0 = Default drive strength

The default function of the pad driver strength can be overridden
during reset configuration. If the default mode is overridden, the
LOAD bit in CCR reflects the pad driver strength configuration.

BOOTPS — Boot Port Size Bit

If the boot device is configured to be external, the read-only BOOTPS
bit reflects the default selection for the boot port size.

1 = Boot device uses 32-bit port.

0 = Boot device uses 16-bit port.

The default function of the boot port size can be overridden during
reset configuration. If the default mode is overridden, the PS bit in
CSCRO reflects the boot device port size configuration.
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BOOTSEL — Boot Select Bit

This read-only bit reflects the default selection for the boot device.

1 = Boot from external boot device

0 = Boot from internal boot device
The default function of the boot select can be overridden during reset
configuration. If the default mode is overridden, the CSEN bit in
CSCRO bit reflects the boot device configuration.

MODE — Chip Configuration Mode Bit

The read-only MODE bit reflects the chip configuration mode.

1 = Master mode

0 = Single-chip mode
The default mode can be overridden during reset configuration. If the
default mode is overridden, the MODE bits in CCR reflect the mode
configuration.

4.7.3.3 Chip Identification Register

The Chip Identification Register (CIR) is a read-only register; writing to
CIR has no effect.

Address: 0x00c1_0006 and 0x00c1 0007

Bit 15 14 13 12 11 10 9 Bit 8
Read: 0 0 0 1 1 1 1 0
PIN7 PING PINS PIN4 PIN3 PIN2 PIN1 PINO
Write:
Reset: 0 0 0 1 1 1 1 0
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0 0 0
PRN7 PRN6 PRNS PRN4 PRN3 PRN2 PRN1 PRNO
Write:
Reset: 0 0 0 0 0 0 0 0
= Writes have no effect and the access terminates without a transfer error exception.
Figure 4-4. Chip Identification Register (CIR)
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PIN[7:0] — Part Identification Number Field

This read-only field contains a unique identification number for the
part.

PRN[7:0] — Part Revision Number Field
This read-only field contains the full-layer mask revision number. This

number is increased by one for each new full-layer mask set of this
part. The revision nhumbers are assigned in chronological order.
4.7.3.4 Chip Test Register

The Chip Test Register (CTR) is reserved for factory testing.

NOTE: To safeguard against unintentionally activating test logic, write $0000 to
the lock out test features. Setting any bit in CTR may lead to
unpredictable results.

Address: 0x00c1_0008 and 0x00c1_0009

Bit 15 14 13 12 11 10 9 Bit 8
Read: 0 0 0 0 0 0 0 0
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0 0 0
Write:
Reset: 0 0 0 0 0 0 0 0
= Writes have no effect and the access terminates without a transfer error exception.
Figure 4-5. Chip Test Register (CTR)
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Functional Description

4.8 Functional Description

Six functions are defined within the chip configuration module:
1. Reset configuration

Chip mode selection
Boot device selection
Output pad strength configuration

Clock mode selection

o g A~ N

Module configuration

These functions are described here.

4.8.1 Reset Configuration

During reset, the pins for the reset override functions are immediately
configured to known states. Table 4-6 shows the states of the external
pins while in reset.

Table 4-6. Reset Configuration Pin States During Reset

: Pin Output Input
Pin Function® O | “state State
D[26, 23:21, 19:16], Digital /O or primary nout|  — Must be driven
PA[4, 2], PB[7:5, 3:0] function P by external logic
RCON function for all
RCON h Input| — Internal We_ak
modes® pullup device
PLLEN Not affected Input| — Must be drlv_en by
external logic

1. If the external RCON pin is not asserted during reset, pin functions are determined by the
default operation mode defined in the RCON register. If the external RCON pin is asserted,
pin functions are determined by the chip operation mode defined by the override values
driven on the external data bus pins.

2. During reset, the external RCON pin assumes its RCON pin function, but this pin changes
to the function defined by the chip operation mode immediately after reset. See Table 4-7.

If the RCON pin is not asserted during reset, the chip configuration and
the reset configuration pin functions after reset are determined by RCON
or fixed defaults, regardless of the states of the external data pins. The
internal configuration signals are driven to levels specified by the RCON
register’s reset state for default module configuration.
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If the external RCON pin is asserted during reset, then various chip
functions, including the reset configuration pin functions after reset, are
configured according to the levels driven onto the external data pins.
(See Table 4-7.) The internal configuration signals are driven to reflect
the levels on the external configuration pins to allow for module
configuration.

Table 4-7. Configuration During Reset(l)

; Default Override Pins )
Pin(s) Affected Configuration in Reset®.® Function
D[26,17:16] Chip Mode Selected
N — 111 Master mode
D[31:0], SHS, TA, TEA,
CSE[1:0], TC[2:0], OE, RCONO =0 110 Single-chip mode®
A[22:0], EB[3:0], CS[3:0]
10X FAST mode
0XX Emulation mode
D[19:18] Boot Device
E— X0 Internal with 32-bit port®
CS[1:0] RCON[3:2] =10
01 External with 16-bit port
11 External with 32-bit port
D21 Output Pad Drive Strength
All output pins RCON5 =0 0 Default strength®)
1 Full strength
PLLEN, D[23:22] Clock Mode
0XX External clock mode (PLL disabled)
10X 1:1 PLL mode
Clock mode RCON[7:6] = 11 110 Normal PLL mode with external
clock reference
Normal PLL mode w/crystal
111 ) @)
oscillator reference

. Modifying the default configurations is possible only if the external RCON pin is asserted.

. The D[31:29, 28, 27, 25:24, 20, 15:0] pins do not affect reset configuration.

. The external reset override circuitry drives the data bus pins with the override values while RSTOUT is asserted. It must
stop driving the data bus pins within one CLKOUT cycle after RSTOUT is negated. To prevent contention with the external
reset override circuitry, the reset override pins are forced to inputs during reset and do not become outputs until at least
one CLKOUT cycle after RSTOUT is negated.

4. Default configuration

WN P
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4.8.2 Chip Mode Selection

The chip mode is selected during reset and reflected in the MODE field

of the Chip Configuration Register (CCR). (See 4.7.3.1 Chip
Configuration Register.) Once reset is exited, the operating mode
cannot be changed. Table 4-8 shows the mode selection during reset

configuration.

Table 4-8. Chip Configuration Mode Selection®

Chip Configuration
Mode

CCR Register MODE Field

MODE2

MODE1

MODEO

Master mode

D26 driven high

D17 driven high

D16 driven high

Single-chip mode

D26 driven high

D17 driven high

D16 driven low

FAST mode

D26 driven high

D17 driven low

D16 don't care

Emulation mode

D26 driven low

D17 don't care

D16 don't care

1. Modifying the default configurations is possible only if the external RCON pin is asserted.

During reset, certain module configurations depend on whether
emulation mode is active as determined by the state of the internal
emulation signal.

4.8.3 Boot Device Selection

During reset configuration, the CS0 chip select pin is optionally
configured to select an external boot device. In this case, the CSEN bit
in CSCRO is set, enabling CSO0 after reset. CS0 will be asserted for the
initial boot fetch accessed from address 0xO0. It is assumed that the reset
vector loaded from address 0x0 causes the CPU to start executing from
external memory space decoded by CS0. Also, the PS bit is configured
for either a 16-bit or 32-bit port size depending on the external boot
device. See Table 4-9.

In emulation mode, the CS1 chip select pin is optionally configured for
emulating an internal memory. In emulation mode and booting from
internal memory, the CSEN bit in CSCR1 is set, enabling CS1 after
reset.
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Table 4-9. Chip Select CS0 Configuration Encoding

CSCRO CSCR1
Chip Select CS0 Control Register Register
CSEN Bit | PS Bit | CSEN Bit
Chip select disabled (32-bit port size) 0 1 1@
Chip select enabled with 16-bit port size 1 0 0
1 1 0

Chip select enabled with 32-bit port size

1. CSCR1 CSEN is initially set only in emulation mode when booting from internal memory

and is cleared otherwise.

Once reset is exited, the states of the CSEN and PS bits in CSCRO and
the CSEN bit in CSCR1 remain, but can be modified by software.

The boot device selection during reset configuration is summarized in

Table 4-10.

Table 4-10. Boot Device Selection®

Boot Device Selection

CSCRO CSCR1
Register Register
CSEN Bit PS Bit CSEN Bit

Internal boot device;
default 32-bit port

D18 driven low D19 don't care

D18 driven low

External boot device
with 16-bit port

D18 driven high | D19 driven low

D18 driven high

External boot device
with 32-bit port

D18 driven high D19 driven high

D18 driven high

1. Maodifying the default configurations is possible only if the external RCON pin is asserted.
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Chip Configuration Module (CCM)
Functional Description

Output pad strength is determined during reset configuration as shown
in Table 4-11. See 23.7 DC Electrical Specifications for drive

capability for each setting. Once reset is exited, the output pad strength
configuration can be changed by programming the LOAD bit of the Chip

Configuration Register.

Table 4-11. Output Pad Driver Strength Selection®

Optional Pin Function Selection

CCR Register LOAD Bit

Output pads configured for default strength

D21 driven low

Output pads configured for full strength

D21 driven high

1. Modifying the default configurations is possible only if the external RCON pin is asserted

low.

4.8.5 Clock Mode Selection

The clock mode is selected during reset and reflected in the PLLMODE,
PLLSEL, and PLLREF bits of SYNSR. Once reset is exited, the clock

mode cannot be changed.

Table 4-12 summarizes clock mode selection during reset configuration.

Table 4-12. Clock Mode Selection®

Synthesizer Status Register (SYNSR)
Clock Mode
MODE Bit PLLSEL Bit PLLREF Bit
External clock mode; PLL disabled PLLEN driven low D23 don'’t care D22 don't care
1:1 PLL mode PLLEN driven high D23 driven low D22 don't care
Normal PLL mode; external clock reference PLLEN driven high D23 driven high D22 driven low
Normal PLL mode; crystal oscillator reference PLLEN driven high D23 driven high D22 driven high

1. Modifying the default configurations is possible only if the external RCON pin is asserted low.
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4.8.6 Internal FLASH Configuration

The internal FLASH in the MMC2113 and MMC2114 is always enabled.

4.9 Reset

Reset initializes CCM registers to a known startup state as described in
4.7 Memory Map and Registers. The CCM controls chip configuration
at reset as described in 4.8 Functional Description.

4.10 Interrupts

The CCM does not generate interrupt requests.
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5.2 Overview

The reset controller is provided to determine the cause of reset, assert
the appropriate reset signals to the system, and then to keep a history of
what caused the reset. The power management CPU (PMM) control
registers that generate low-voltage detect (LVD) bits are implemented in
the reset module.

5.3 Features

Module features include:

» Six sources of reset:
— External
— Power-on reset (POR)
— Watchdog timer
— Phase locked-loop (PLL) loss of lock
— PLL loss of clock
— Software
— LVD reset

« Software-assertable RSTOUT pin independent of chip reset state

» Software-readable status flags indicating the cause of the last
reset

e LVD control and status bits for setup and use of LVD reset or
interrupt
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5.4 Block Diagram

Reset Controller Module
Block Diagram

Figure 5-1 illustrates the reset controller and PMM controller and is
explained in the following sections.

RESET
PIN

POWER-ON

\J

RESET

WATCHDOG

\4

TIMER TIMEOUT

PLL

LOSS OF CLOCK

PLL

\4

LOSS OF LOCK

SOFTWARE

\4

RESET

LvVD

\J

DETECT

RESET
CONTROLLER
AND
PMM

»| RSOUT

CONTROLLER | —3 TO INTERNAL RESETS

5.5 Signals

+—— TO PMM HARD BLOCK

Figure 5-1. Reset Controller Block Diagram

Table 5-1 provides a summary of the reset controller signal properties.
The signals are described in the following paragraphs.

Table 5-1. Reset Controller Signal Properties

o Input Input
Name Direction Hysteresis Synchronization
RESET pin I Y v
RSTOUT pin o - .

1. RESET is always synchronized except when in low-power stop mode.
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5.5.1 RESET

Asserting the external RESET pin for at least four rising CLKOUT edges
causes the external reset request to be recognized and latched.

5.5.2 RSTOUT

This active-low output signal is driven low when the internal reset
controller module resets the chip. When RSTOUT is active, the user can
drive override options on the data bus.

5.6 Memory Map and Registers
The reset controller programming model consists of these registers:

* Reset Control Register (RCR) — selects reset controller functions

* Reset Status Register (RSR) — reflects the state of the last reset
source

See Table 5-2 for the address map and the following paragraphs for a
description of the registers.

Table 5-2. Reset Controller Address Map

Address Bits 7:0 Access®
0x00c4_0000 | RCR — Reset Control Register S/U
0x00c4_0001 | RSR — Reset Status Register S/U

0x00c4_0002 Rese rved(z) —

0x00c4_0003 | Rese rved® —

1. S/U = supervisor or user mode access.
2. Writes to reserved address locations have no effect and reads return 0s.
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Memory Map and Registers

5.6.1 Reset Control Register

The Reset Control Register (RCR) allows software control for requesting
a reset, for independently asserting the external RSTOUT pin, and for
controlling low-voltage detect (LVD) functions.

Address: 0x00c4_0000

Bit 7 6 5 4 3 2 1 Bit 0
Read: FRCR- 0
SOFTRST LVDF LVDIE LVDRE LVDSE LVDE
Write: STOUT
Reset: 0 0 0 See note 0 1 1 1

Note: Reset dependent

= Writes have no effect and terminate without transfer error exception.

Figure 5-2. Reset Control Register (RCR)

SOFTRST — Software Reset Request

The SOFTRST bit allows software to request a reset. The reset
caused by setting this bit clears this bit.

1 = Software reset request

0 = No software reset request

FRCRSTOUT — Force RSTOUT Pin

The FRCRSTOUT bit allows software to assert or negate the external
RSTOUT pin.

1 = Assert RSTOUT pin

0 = Negate RSTOUT pin

CAUTION: External logic driving reset configuration data during reset needs to be
considered when asserting the RSTOUT pin when setting
FRCRSTOUT.
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NOTE:

Advance Information

LVDF — LVD Flag

The LVDF bit indicates the low-voltage detect status if LVDE is set.
Write a 1 to clear the LVDF bit.

1 = Low voltage has been detected

0 = Low voltage has not been detected

The setting of this flag causes an LVD interrupt if LVDE and LVDIE bits
are set and LVDRE is cleared when the supply voltage Vpp drops below
Vpp (Minimum). The vector for this interrupt is shared with INTO of the
EPORT module. Interrupt arbitration in the interrupt service routine is
necessary if both of these interrupts are enabled.

LVDIE — LVD Interrupt Enable

The LVDIE bit controls the LVD interrupt if LVDE is set. This bit has
no effect if the LVDE bit is a logic 0.

1 = LVD interrupt enabled

0 = LVD interrupt disabled

LVDRE — LVD Reset Enable

The LVDRE bit controls the LVD reset if LVDE is set. This bit has no
effect if the LVDE bit is a logic 0. LVD reset has priority over LVD
interrupt, if both are enabled.

1 =LVD reset enabled

0 = LVD reset disabled

LVDSE — LVD Stop Enable

The LVDSE bit controls the behavior of the LVD when the MCU stop
mode is entered if LVDE is set. This bit has no effect if the LVDE bit
is a logic 0.

1 =LVD enabled in MCU stop mode

0 = LVD disabled in MCU stop mode

LVDE — LVD Enable

The LVDE bit controls whether the LVD is enabled.
1=LVD is enabled
0 = LVD is disabled

MMC2114 « MMC2113 « MMC2112 — Rev. 1.0

144

Reset Controller Module MOTOROLA

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Reset Controller Module
Memory Map and Registers

5.6.2 Reset Status Register

The Reset Status Register (RSR) contains a status bit for every reset
source. When reset is entered, the cause of the reset condition is latched
along with a value of O for the other reset sources that were not pending
at the time of the reset condition. These values are then reflected in
RSR. One or more status bits may be set at the same time. The cause
of any subsequent reset is also recorded in the register, overwriting
status from the previous reset condition.

RSR can be read at any time. Writing to RSR has no effect.

Address: 0x00c4_0001

Bit 7 6 5 4 3 2 1 Bit0
Read: 0 LVD SOFT WDR POR EXT LOC LOL
Write:
Reset: 0 Reset dependent
= Writes have no effect and terminate without transfer error exception.

Figure 5-3. Reset Status Register (RSR)

LVD — Low-Voltage Detect

This bit indicates that the last reset state was caused by an LVD reset.
1 = Last reset state was caused by an LVD reset
0 = Last reset state was not caused by an LVD reset

SOFT — Software Reset Flag

SOFT indicates that the last reset was caused by software.
1 = Last reset caused by software
0 = Last reset not caused by software

WDR — Watchdog Timer Reset Flag

WDR indicates that the last reset was caused by a watchdog timer
timeout.

1 = Last reset caused by watchdog timer timeout

0 = Last reset not caused by watchdog timer timeout
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POR — Power-On Reset Flag

POR indicates that the last reset was caused by a power-on reset.
1 = Last reset caused by power-on reset
0 = Last reset not caused by power-on reset

EXT — External Reset Flag

EXT indicates that the last reset was caused by an external device
asserting the external RESET pin.

1 = Last reset state caused by external reset

0 = Last reset not caused by external reset

LOC — Loss of Clock Reset Flag

LOC indicates that the last reset state was caused by a PLL los of
clock.

1 = Last reset caused by loss of clock

0 = Last reset not caused by loss of clock

LOL — Loss of Lock Reset Flag

LOL indicates that the last reset state was caused by a PLL loss of
lock.

1 = Last reset caused by a loss of lock

0 = Last reset not caused by loss of lock
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5.7 Functional Description

5.7.1 Reset Sources

Table 5-3 defines the sources of reset and the signals driven by the reset

controller.

Table 5-3. Reset Source Summary

Source Type
Power on Asynchronous
External RESET pin (not stop mode) Synchronous
External RESET pin (during stop mode) Asynchronous
Watchdog timer Synchronous
Loss of clock Asynchronous
Loss of lock Asynchronous
Software Synchronous
LVD reset Asynchronous

To protect data integrity, a synchronous reset source is not acted upon
by the reset control logic until the end of the current bus cycle. Reset is
then asserted on the next rising edge of the system clock after the cycle
Is terminated. Whenever the reset control logic must synchronize reset
to the end of the bus cycle, the internal bus monitor is automatically
enabled regardless of the BME bit state in the chip configuration module
CCR register. Then, if the current bus cycle is not terminated normally
the bus monitor terminates the cycle based on the length of time
programmed in the BMT field of the CCR register.

Internal single-byte, half-word, or word writes are guaranteed to
complete without data corruption when a synchronous reset occurs.
External writes, including word writes to 16-bit ports, are also
guaranteed to complete.

Asynchronous reset sources usually indicate a catastrophic failure.
Therefore, the reset control logic does not wait for the current bus cycle
to complete. Reset is asserted immediately to the system.
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5.7.1.1 Power-On Reset

5.7.1.2 External Reset

At power up, the reset controller asserts RSTOUT. RSTOUT continues
to be asserted until Vpp has reached a minimum acceptable level and,
if PLL clock mode is selected, until the PLL achieves phase lock. Then
after approximately another 512 cycles, RSTOUT is negated and the
part begins operation.

Asserting the external RESET pin for at least four rising CLKOUT edges
causes the external reset request to be recognized and latched. The bus
monitor is enabled and the current bus cycle is completed. The reset
controller asserts RSTOUT for approximately 512 cycles after the
RESET pinis negated and the PLL has acquired lock. The part then exits
reset and begins operation.

In low-power stop mode, the system clocks are stopped. Asserting the
external RESET pin in stop mode causes an external reset to be
recognized.

5.7.1.3 Watchdog Timer Reset

A watchdog timer timeout causes timer reset request to be recognized
and latched. The bus monitor is enabled and the current bus cycle is
completed. If the RESET pin is negated and the PLL has acquired lock,
the reset controller asserts RSTOUT for approximately 512 cycles. Then
the part exits reset and begins operation.

5.7.1.4 Loss of Clock Reset

Advance Information

This reset condition occurs in PLL clock mode when the LOCRE bit in
the SYNCR register is set and either the PLL reference or the PLL fails.
The reset controller asserts RSTOUT for approximately 512 cycles after
the PLL has acquired lock. The part then exits reset and begins
operation.
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5.7.1.5 Loss of Lock Reset

This reset condition occurs in PLL clock mode when the LOLRE bitin the
SYNCR register is set and the PLL loses lock. The reset controller
asserts RSTOUT for approximately 512 cycles after the PLL has
acquired lock. The part then exits reset and resumes operation.

5.7.1.6 Software Reset

A software reset occurs the SOFTRST bit is set. If the RESET pin is
negated and the PLL has acquired lock, the reset controller asserts
RSTOUT for approximately 512 cycles. Then the part exits reset and
resumes operation.

5.7.1.7 LVD Reset

The LVD reset will occur when the supply input voltage drops below Vpp
(minimum).

5.7.2 Reset Control Flow

The reset logic control flow is shown in Figure 5-4. In this figure, the
control state boxes have been numbered, and these numbers are
referred to (within parentheses) in the flow description that follows. All
cycle counts given are approximate.
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Figure 5-4. Reset Control Flow
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5.7.2.1 Synchronous Reset Requests

In this discussion, the reference in parentheses refer to the state
numbers in Figure 5-4. All cycle counts given are approximate.

If either the external RESET pin is asserted by an external device for at
least four rising CLKOUT edges (3), or the watchdog timer times out, or
software requests a reset, the reset control logic latches the reset
request internally and enables the bus monitor (5). When the current bus
cycle is completed (6), RSTOUT is asserted (7). The reset control logic
waits until the RESET pin is negated (8) and for the PLL to attain lock
(9, 9A) before waiting 512 CLKOUT cycles (1).The reset control logic
may latch the configuration according to the RCON pin level (11, 11A)
before negating RSTOUT (12).

If the external RESET pin is asserted by an external device for at least
four rising CLKOUT edges during the 512 count (10) or during the wait
for PLL lock (9A), the reset flow switches to (8) and waits for the RESET
pin to be negated before continuing.

5.7.2.2 Internal Reset Request

If reset is asserted by an asynchronous internal reset source, such as
loss of clock (1) or loss of lock (2), the reset control logic asserts
RSTOUT (4). The reset control logic waits for the PLL to attain lock
(9, 9A) before waiting 512 CLKOUT cycles (1). Then the reset control
logic may latch the configuration according to the RCON pin level (11,
11A) before negating RSTOUT (12).

If loss of lock occurs during the 512 count (10), the reset flow switches
to (9A) and waits for the PLL to lock before continuing.

5.7.2.3 Power-On Reset/Low-Voltage Detect Reset

When the reset sequence is initiated by power-on reset (0), the same
reset sequence is followed as for the other asynchronous reset sources.

MMC2114 « MMC2113 » MMC2112 — Rev. 1.0 Advance Information

MOTOROLA Reset Controller Module 151

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Reset Controller Module

5.7.3 Concurrent Resets

5.7.3.1 Reset Flow

This section describes the concurrent resets. As in the previous
discussion references in parentheses refer to the state numbers in
Figure 5-4.

If a power-on reset or low-voltage detect condition is detected during any
reset sequence, the reset sequence starts immediately (0).

If the external RESET pin is asserted for at least four rising CLKOUT
edges while waiting for PLL lock or the 512 cycles, the external reset is
recognized. Reset processing switches to wait for the external RESET
pin to negate (8).

If a loss of clock or loss of lock condition is detected while waiting for the
current bus cycle to complete (5, 6) for an external reset request, the
cycle is terminated. The reset status bits are latched (7) and reset
processing waits for the external RESET pin to negate (8).

If a loss of clock or loss of lock condition is detected during the 512 cycle
wait, the reset sequence continues after a PLL lock (9, 9A).

5.7.3.2 Reset Status Flags

Advance Information

For a POR reset, the POR and LVD bits in the RSR register are set, and
the SOFT, WDR, EXT, LOC, and LOL bits are cleared even if another
type of reset condition is detected during the reset sequence for the
POR.

If a loss of clock or loss of lock condition is detected while waiting for the
current bus cycle to complete (5, 6) for an external reset request, the
EXT, SOFT, and/or WDR bits along with the LOC and/or LOL bits are
set.

If the RSR bits are latched (7) during the EXT, SOFT, and/or WDR reset
seqguence with no other reset conditions detected, only the EXT, SOFT,
and/or WDR bhits are set.
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If the RSR bits are latched (4) during the internal reset sequence with the
RESET pin not asserted and no SOFT or WDR event, then the LOC
and/or LOL bits are the only bits set.

For a LVD reset, the LVD bit in the Reset Status Register (RSR) is set,
and the SOFT, WDR, EXT, LOC, and LOL bits are cleared to O even if
another type of reset condition is detected during the reset sequence for
LVD.
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6.2 Introduction

The following features support low power operation.

e Four modes of operation:

Run
Wait
Doze
Stop

« Ability to shut down most peripherals independently

e Ability to shut down the external CLKOUT pin

6.3 Low-Power Modes

The system enters a low-power mode by execution of a STOP, WAIT, or
DOZE instruction.This idles the CPU with no cycles active. An internal
signal indicates to the system and clock controller to power down and
stop the clocks appropriately. During stop mode, the system clock is
stopped low.

A wakeup event is required to exit a low-power mode and return to run
mode. Wakeup events consist of any of these conditions:

e Any type of reset

« Assertion of the DE pin to request entry into debug mode

» Debug request bit set in the OnCE Control Register to request
entry into debug mode

e Any valid interrupt request

6.3.1 Run Mode

Run mode is the normal system operating mode. Current consumption
in this mode is related directly to the system clock frequency.

Advance Information
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6.3.2 Wait Mode

6.3.3 Doze Mode

6.3.4 Stop Mode

6.3.5 Peripheral Shut

Freescale Semiconductor, Inc.

Power Management
Low-Power Modes

Wait mode is intended to be used to stop only the CPU and memory
clocks until a wakeup event is detected. In this mode, peripherals may
be programmed to continue operating and can generate interrupts,
which cause the CPU to exit from wait mode.

Doze mode affects the CPU in the same manner as wait mode, except
that each peripheral defines individual operational characteristics in
doze mode. Peripherals which continue to run and have the capability of
producing interrupts may cause the CPU to exit the doze mode and
return to run mode. Peripherals which are stopped will restart operation
on exit from doze mode as defined for each peripheral.

Stop mode affects the CPU in the same manner as the wait and doze
modes, except that all clocks to the system are stopped and the
peripherals cease operation.

Stop mode must be entered in a controlled manner to ensure that any
current operation is properly terminated. When exiting stop mode, most
peripherals retain their pre-stop status and resume operation.

The following subsections specify the operation of each module while in
and when exiting low-power modes.

Down

Most peripherals may be disabled by software in order to cease internal
clock generation and remain in a static state. Each peripheral has its own
specific disabling sequence (refer to each peripheral description for
further details). A peripheral may be disabled at any time and will remain
disabled during any low-power mode of operation.
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6.4 Peripheral Behavior in Low-Power Modes

6.4.1 Reset

6.4.2 Clocks

Advance Information

A power-on reset (POR) will always cause a chip reset and exit from any
low-power mode.

In wait and doze modes, asserting the external RESET pin for at least
four clocks will cause an external reset that will reset the chip and exit
any low-power modes.

In stop mode, the RESET pin synchronization is disabled and asserting
the external RESET pin will asynchronously generate an internal reset
and exit any low-power modes. Registers will loose current values and
must be reconfigured from reset state if needed.

If the phase lock loop (PLL) is active, then any loss of clock or loss of
lock will reset the chip and exit any low-power modes.

If the watchdog timer is still enabled during wait or doze modes, then a
watchdog timer timeout may generate a reset to exit these low-power
modes.

When the CPU is inactive, a software reset can not be generated to exit
any low-power mode.

During the low power wait and doze modes, the clocks to the CPU,
FLASH, and random-access memory (RAM) will be stopped and the
system clocks to the peripherals are enabled. Each module may disable
the module clocks locally at the module level. During the low-power stop
mode, all clocks to the system will be stopped.

During stop mode, there are several options for enabling/disabling the
PLL and/or crystal oscillator (OSC) compromising between wakeup

recovery time and stop mode power. The PLL may be disabled during
stop. A wakeup time of up to 200 ps is required for the PLL to re-lock.
The OSC may also be disabled during STOP. A wakeup time required
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for the OSC to restart is dependent upon the startup time of the crystal
used. Power consumption can be reduced in stop mode by disabling
either or both of these functions via the STMPD bits of the Synthesizer
Control Register (SYNCR). See 11.7.2.1 Synthesizer Control
Register.

The external CLKOUT signal may be enabled during low-power stop (if
the PLL is still enabled) to support systems using this signal as the clock
source.

The system clocks may be enabled during wakeup from stop mode
without waiting for the PLL to lock. This eliminates the wakeup recovery
time, but at the risk of sending a potentially unstable clock to the system.
It is recommended, if this option is used, that the PLL frequency divider
Is set so that the targeted system frequency is no more than half the
maximum allowed. This will allow for any frequency overshoot of the PLL
while still keeping the system clock within specification.

In external clock mode, there are no wait times for the OSC startup or
PLL lock.

During wakeup from stop mode, the FLASH clock will always clock
through 16 cycles before the system clocks are enabled. This allows the
FLASH module time to recover from the low-power mode. Thus,
software may immediately continue to fetch instructions from the FLASH
memory.

The external CLKOUT output pin may be disabled in the low state to
lower power consumption via the disable CLKOUT (DISCLK) bit in the
SYNCR. The external CLKOUT pin function is enabled by default at
reset.

6.4.3 OnCE
The OnCE logic is clocked using the TCLK input and is not affected by
the system clock. Entering debug mode via the OnCE port (or asserting
the external DE pin) will cause the CPU to exit any low-power mode.
Toggling TCLK during any low-power mode will increase the system
current consumption.
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6.4.4 JTAG

The JTAG (Joint Test Action Group) controller logic is clocked using the
TCLK input and is not affected by the system clock. The JTAG cannot
generate an event to cause the CPU to exit any low-power mode.
Toggling TCLK during any low-power mode will increase the system
current consumption.

6.4.5 Interrupt Controller

6.4.6 Edge Port

The interrupt controller is not affected by any of the low-power modes.

All logic between the input sources and generating the interrupt to the

MeCORE processor will be combinational to allow the ability to wakeup
the CPU processor during low-power stop mode when all system clocks
are stopped.

A fast interrupt request will cause the CPU to exit a low-power mode only
if the FE bit in the CPU’s PSR register is set. A normal interrupt request
will cause the CPU to exit a low-power mode only if the IE and EE bits in
the CPU’s PSR register are set.

In wait and doze modes, the edge port continues to operate normally and
may be configured to generate interrupts (either an edge transition or
low level on an external pin) to exit the low-power modes.

In stop mode, there are no clocks available to perform the edge detect
function. Thus, only the level detect logic is active (if configured) to allow
any low level on the external interrupt pin to generate an interrupt (if
enabled) to exit the stop mode.

6.4.7 Random-Access Memory (RAM)

Advance Information

The random-access memory (RAM) is disabled during any low-power
mode. No recovery time is required when exiting any low-power mode.
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6.4.8 FLASH

The FLASH is in a low-power state if not being accessed. No recovery
time is required after exit from any low-power mode.

6.4.9 Queued Analog-to-Digital Converter (QADC)

Setting the queued analog-to-digital converter (QADC) STOP bit
(QSTOP) will disable the QADC.

The QADC is unaffected by either wait or doze mode and may generate
an interrupt to exit these modes.

Low-power stop mode (or setting the QSTOP bit), immediately freezes
operation, register values, state machines, and external pins. This stops
the clock signals to the digital electronics of the module and eliminates
the quiescent current draw of the analog electronics. Any conversion
seguences in progress are stopped. Exit from low-power stop mode (or
clearing the QSTOP bit), returns the QADC to operation from the state
prior to stop mode entry, but any conversions in progress are undefined
and the QADC requires recovery time (tgg in 23.9 QADC Electrical
Characteristics) to stabilize the analog circuits before new conversions
can be performed.

6.4.10 Watchdog Timer

In stop mode (or in wait/doze mode, if so programmed), the watchdog
ceases operation and freezes at the current value.When exiting these
modes, the watchdog resumes operation from the stopped value. It is
the responsibility of software to avoid erroneous operation.

When not stopped, the watchdog may generate a reset to exit the
low-power modes.
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6.4.11 Programmable Interrupt Timers (PIT1 and PIT2)

In stop mode (or in doze mode, if so programmed), the programmable
interrupt timer (PIT) ceases operation, and freezes at the current value.
When exiting these modes, the PIT resumes operation from the stopped
value. It is the responsibility of software to avoid erroneous operation.

When not stopped, the PIT may generate an interrupt to exit the
low-power modes.

6.4.12 Serial Peripheral Interface (SPI)

When not stopped, the serial peripheral interface (SPI) may generate an
interrupt to exit the low-power modes.

e Clearing the SPI enable bit (SPE) disables the SPI function.

* The SPIlis unaffected by wait mode and may generate an interrupt
to exit this mode.

SPI operation in doze mode is programmable. Depending on the state of
internal bits, the SPI can operate normally when the CPU is in doze
mode or the SPI clock generation can be turned off and the SPI module
enters a power conservation state during doze mode. During doze
mode, any master transmission in progress stops. Reception and
transmission of a byte as slave continues so that the slave is
synchronized to the master.

The SPI is inactive in stop mode for reduced power consumption.

6.4.13 Serial Communication Interfaces (SCI1 and SCI2)

When not stopped, the serial communications interface (SCI) may
generate an interrupt to exit the low-power modes.

* Clearing the transmit enable bit (TE) or the receiver enable bit
(RE) disables SCI functions.

e The SCls are unaffected by wait mode and may generate an
interrupt to exit this mode.
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In stop mode (or doze mode, if so programmed), the SClIs stop
immediately and freeze their operation, register values, state machines,
and external pins. During these modes, the SCI clocks are shut down.
Coming out of the doze or stop modes, returns the SCIs to operation
from the state prior to the low-power mode entry.

6.4.14 Timers (TIM1 and TIM2)

When not stopped, the timers may generate an interrupt to exit the
low-power modes.

Clearing the timer enable bit (TE) in the Timer System Control Register 1
(TIMSCR1) or the pulse accumulator enable bit (PAE) in the Pulse
Accumulator Control Register (TIMPACTL) disables timer functions.
Timer and pulse accumulator registers are still accessible by the CPU
and OnCE interface, but the remaining functions of the timer are
disabled. See 16.7.6 Timer System Control Register 1 and 16.7.15
Pulse Accumulator Control Register.

The timer is unaffected by either the wait or doze modes and may
generate an interrupt to exit these modes.

In stop mode, the timers stop immediately and freeze their operation,
register values, state machines, and external pins. Upon exiting stop
mode, the timer will resume operation unless stop mode was exited by
reset.

6.5 Summary of Peripheral State During Low-Power Modes

The functionality of each of the peripherals and CPU during the various
low-power modes is summarized in Table 6-1. The status of each
peripheral during a given mode refers to the condition the peripheral
automatically assumes when the particular instruction (WAIT, DOZE, or
STOP) is executed. Individual peripherals may be disabled by
programming its dedicated control bits. The wakeup capability field
refers to the ability of an interrupt or reset by that peripheral to force the
CPU into run mode.
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Table 6-1. CPU and Peripherals in Low-Power Modes

Module Peripheral Status(®) / Wakeup Capability
Run Mode Wait Mode Doze Mode Stop Mode
CPU Enabled Stopped No Stopped No Stopped No
Reset Enabled Enabled Yes®? Enabled Yes(@ Enabled Yes®@
Clock Enabled Enabled Yes(@ Enabled Yes® Program Yes(®
OnCE Enabled Enabled Yes®) Enabled Yes® Enabled Yes®
JTAG Enabled Enabled No Enabled No Enabled No
Interrupt controller Enabled Enabled Yes® Enabled Yes® Enabled Yes®
Edge port Enabled Enabled Yes® Enabled Yes® Stopped Yes®)
RAM Enabled Stopped No Stopped No Stopped No
FLASH Enabled Stopped No Stopped No Stopped No
QADC Enabled Enabled Yes® Enabled Yes® Stopped No
Watchdog timer Enabled Program Yes(@ Program Yes® Stopped No
PIT1 and PIT2 Enabled Enabled Yes® Program Yes® Stopped No
SPI Enabled Enabled Yes® Program Yes® Stopped No
SCI1 and SCI2 Enabled Enabled Yes® Program Yes® Stopped No
TIM1 and TIM2 Enabled Enabled Yes® Enabled Yes® Stopped No

1. “Program” Indicates that the peripheral function during the low-power mode is dependent on programmable bits in the
peripheral register map.
2. These modules can generate a reset which will exit any low-power mode.
3. The OnCE logic is clocked by a separate TCLK clock. Entering debug mode via the OnCE port (or assertion of the external
DE pin) exits any low-power mode. Upon exit from debug mode, the previous low-power mode will be re-entered and the
changes made during debug mode will remain in effect.
4. These modules can generate a interrupt which will exit any low-power mode. The CPU will begin to service the interrupt
exception after wakeup.
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The M«CORE M210 central processor unit (CPU) architecture is one of
the most compact, full 32-bit core implementations available. The
pipelined reduced instruction set computer (RISC) execution unit uses
16-bit instructions to achieve maximum speed and code efficiency, while
conserving on-chip memory resources. The instruction set is designed
to support high-level language implementation. A non-intrusive resident
debugging system supports product development and in-situ testing.

Total system power consumption is determined by all the system
components, rather than the CPU alone. In particular, memory power
consumption (both on-chip and external) is a dominant factor in total
power consumption of the CPU plus memory subsystem. With this in
mind, the CPU instruction set architecture trades absolute performance
capability for reduced total energy consumption. This is accomplished
while maintaining a high level of performance at a given clock frequency.
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7.3 Features

Advance Information

A strictly defined load/store architecture minimizes control complexity.
Use of a fixed, 16-bit instruction encoding significantly lowers the
memory bandwidth needed to sustain a high rate of instruction
execution, and careful selection of the instruction set allows the code
density and overall memory efficiency of the CPU architecture to
surpass those of complex instruction set computer (CISC) architectures.

These factors reduce system energy consumption significantly, and the
fully static CPU design uses other techniques to reduce power
consumption even more. The CPU uses dynamic clock management to
automatically power-down internal functions that are not in use on a
clock-by-clock basis. It also incorporates three power-conservation
operating modes, which are invoked via dedicated instructions as
detailed in Section 6. Power Management.

The main features of the CPU are:
» 32-bit load/store RISC architecture
* Fixed 16-bit instruction length
e 13 entry, 32-bit control register file
« 16 entry, 32-bit general-purpose register file
« Efficient 4-stage execution pipeline

» Single-cycle execution for most instructions, 2-cycle branches and
memory accesses

* Support for byte/half-word/word memory access

» Fast interrupt support

« Availability of alternate general purpose register file
* Vectored and autovectored interrupt support

e On-chip emulation support (OnCE)

* Full static design for minimal power consumption
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7.4 Microarchitecture Summary
Figure 7-1 is a block diagram of the MeCORE processor.

The processor utilizes a 4-stage pipeline for instruction execution. The
instruction fetch, instruction decode/register file read, execute, and
register file writeback stages operate in an overlapped fashion, allowing
single clock instruction execution for most instructions.

The execution unit consists of a 32-bit arithmetic/logic unit (ALU), a
32-bit barrel shifter, a find-first-one unit, result feed-forward hardware,
support hardware for multiplication and division, and multiple-register
load and store instructions.

DATA CALCULATION ADDRESS GENERATION
y YYVYYY
GENERAL-PURPOSE ALTERNATE CONTROL
REGISTER FILE REGISTER FILE REGISTER FILE b ADDRESS MUX
32BITS X 16 32BITS X 16 32BITS X 13
X PORT ¥ PORT IMMEDIATE
v ¥ MUX ¢ Y
PC BRANCH
¢ SCALE INCREMENT ADDER
< SIGN EXT. [ BARREL SHIFTER
MULTIPLER [ Pz ADDRESS
DIVIDER < — T s
> =
F‘ \j N
\ \ / \/ ) > ! L~
MUX MUX ) j . Y
| ¢ * | ] INSTRUCTION PIPELINE
ADDER/LOGICAL PRIORITY ENCODER/ Y
ZERO DETECT RESULT MUX INSTRUCTION DECODE
WRITEBACK BUS Y
|
H/W ACCELERATOR INTERFACE BUS ~ DATA
BUS
Figure 7-1. MeCORE Processor Block Diagram
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Arithmetic and logical operations are executed in a single cycle.
Multiplication is implemented with a 2-bit per clock, overlapped-scan,
modified Booth algorithm with early-out capability, to reduce execution
time for operations with small multipliers. Divide is implemented with a
1-bit per clock early-in algorithm. The find-first-one unit operates in one
clock cycle.

The program counter unit incorporates a dedicated branch address
adder to minimize delays during change of flow operations. Branch
target addresses are calculated in parallel with branch instruction
decode. Taken branches and jumps require only two clocks; branches
which are not taken execute in one clock cycle.

Memory load and store operations are provided for 8-bit (byte), 16-bit
(halfword), and 32-bit (word) data, with automatic zero extension for byte
and half-word load operations. These instructions can execute in as few
as two clock cycles. Load and store multiple register instructions allow
low overhead context save and restore operations. These instructions
can execute in (N+1) clock cycles, where N is the number of registers to
transfer.

A condition code/carry (C) bit is provided for condition testing or for use
in implementing arithmetic and logical operations with operands/results
greater than 32 bits. The C bit is typically set by explicit test/comparison
operations, not as a side-effect of normal instruction operation.
Exceptions to this rule occur for specialized operations where it is
desirable to combine condition setting with actual computation.

The processor uses autovectors for both normal and fast interrupt
requests. Fast interrupts take precedence over normal interrupts. Both
types have dedicated exception shadow registers. For service requests
of either kind, an automatic vector is generated when the request is
made.
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7.5 Programming Model

Figure 7-2 shows the MeCORE processor programming model. The
model is defined differently for supervisor and user privilege modes. By
convention, in both modes R15 serves as the link register for subroutine

calls. RO is typically used as the stack pointer.
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Figure 7-2. Programming Model
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The user programming model consists of 16 general-purpose 32-bit

registers (RO—R15), the 32-bit PC, and the C bit. The C bit is

implemented as bit O of the Processor Status Register (PSR) and is the
only portion of the PSR accessible in the user model.
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The supervisor programming model consists of the user model plus 16
additional 32-bit general-purpose registers (R0O-R15), called the
alternate file and a set of status/control registers (CRO—CR12) which
includes the entire PSR. Setting the S bitin the PSR enables supervisor
mode operation.

The alternate file allows very low overhead context switching for
real-time event handling. While the alternate file is enabled,
general-purpose registers are accessed from it.

The Vector Base Register (VBR) determines the base address of the
exception vector table. Exception shadow registers EPC and EPSR are
used to save the states of the program counter and PSR, respectively,
when an exception occurs. Shadow registers FPC and FPSR save the
states of the program counter and PSR, respectively, when a fast
interrupt exception occurs.

Five scratch registers (SS0-SS4) are used to handle exception events.

The global control (GCR) and status (GSR) registers can be used for a
variety of system monitoring tasks at the discretion of the compiler used.
They serve no specific function by or for the CPU.
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7.6 Data Format Summary

31

Data Format Summary

The operand data formats supported by the integer unit are standard
two’s-complement data formats. The operand size for each instruction is
either explicitly encoded in the instruction (load/store instructions) or
implicitly defined by the instruction operation (index operations, byte
extraction). Typically, instructions operate on all 32 bits of the source
operand(s) and generate a 32-bit result.

Memory is viewed from a big-endian byte ordering perspective. The
most significant byte (byte 0) of word O is located at address 0. Bits are
numbered within a word starting with bit 31 as the most significant bit.

WORD AT 0x0000 000 0

WORD AT 0x0000 000 4

WORD AT 0x0000 000 8

WORD AT 0x0000 000 C

SIGNED BYTE

UNSIGNED BYTE

SIGNED
HALF-WORD

UNSIGNED
HALF-WORD

BYTE O BYTE 1 BYTE 2 BYTE 3
BYTE 4 BYTE 5 BYTE 6 BYTE 7
BYTE 8 BYTE 9 BYTEA BYTE B
BYTEC BYTED BYTEE BYTEF
Figure 7-3. Data Organization in Memory
31 87
SSSSSSSSSSSSSSSSSSSSSSSS S BYTE
31 87
0000000000000O00O00O0O00O0O0C0OO0OO0OOO BYTE
31 16 15
SSSSSSSSSSSSSSSS S HALF-WORD
31 16 15
0000000000000 0COOQ HALF-WORD
31
BYTE O BYTE 1 BYTE 2 BYTE 3

WORD

Figure 7-4. Data Organization in Registers
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7.7 Operand Addressing Capabilities

The M«CORE processor accesses all memory operands through load
and store instructions, transferring data between the general-purpose
registers and memory. Register-plus-four-bit scaled displacement
addressing mode is used for load and store instructions addressing byte,
half-word, and word data.

Load and store multiple instructions allow a subset of the 16
general-purpose registers to be transferred to or from a base address
pointed to by register RO (the default stack pointer by convention).

Load and store register quadrant instructions use register indirect
addressing to transfer a register quadrant to or from memory.

7.8 Instruction Set Overview

The instruction set is tailored to support high-level languages and is
optimized for those instructions most commonly executed. A standard
set of arithmetic and logical instructions is provided, as well as
instruction support for bit operations, byte extraction, data movement,
control flow modification, and a small set of conditionally executed
instructions which can be useful in eliminating short conditional
branches.

Table 7-1is an alphabetized listing of the MeCORE instruction set. Refer
to the MeCORE Reference Manual (Motorola document order number
MCORERM/AD) for more details on instruction operation.
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Table 7-1. MeCORE Instruction Set (Sheet 1 of 3)

Instruction Set Overview

; oo Execution Time
Mnemonic Description (Cycles)

ABS Absolute Value 1
ADDC Add with C Bit 1
ADDI Add Immediate 1
ADDU Add Unsigned 1
AND Logical AND 1
ANDI Logical AND Immediate 1
ANDN AND NOT 1
ASR Arithmetic Shift Right 1
ASRC Arithmetic Shift Right, Update C Bit 1
BCLRI Bit Clear Immediate 1
BF Branch on Condition False 1/2(0)
BGENI Bit Generate Immediate 1
BGENR Bit Generate Register 1
BKPT Breakpoint Indet®
BMASKI Bit Mask Immediate

172
BR Branch
BREV Bit Reverse 1
BSETI Bit Set Immediate 1
BSR Branch to Subroutine 1/2()
BT Branch on Condition True 1/2M
BTSTI Bit Test Immediate 1
CLRF Clear Register on Condition False 1
CLRT Clear Register on Condition True 1
CMPHS Compare Higher or Same 1
CMPLT Compare Less Than 1
CMPLTI Compare Less Than Immediate 1
CMPNE Compare Not Equal 1
CMPNEI Compare Not Equal Immediate 1
DECF Decrement on Condition False L
DECGT Decrement Register and Set Condition if Result Greater Than Zero 1
DECLT Decrement Register and Set Condition if Result Less Than Zero 1
DECNE Decrement Register and Set Condition if Result Not Equal to Zero L
DECT Decrement on Condition True 1
DIVS Divide Signed Integer 3-370)
DIVU Divide Unsigned Integer 3-370
DOZE Doze Indet®
FF1 Find First One 1
INCF Increment on Condition False 1
INCT Increment on Condition True 1
IXH Index Half-Word 1
IXW Index Word 1
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Table 7-1. MeCORE Instruction Set (Sheet 2 of 3)

Mnemonic Description Exez:éj;lags'glme
JMP Jump 2
JMPI Jump Indirect 3
JSR Jump to Subroutine 2
JSRI Jump to Subroutine Indirect 3
LD.[BHW] Load 2
LDM Load Multiple Registers n+1(*)
LDQ Load Register Quadrant 5
LOOPT Decrement with C-Bit Update and Branch if Condition True 1/2()
LRW Load Relative Word 2
LSL, LSR Logical Shift Left and Right 1
LSLC, LSRC |Logical Shift Left and Right, Update C Bit 1
LSLI, LSRI Logical Shift Left and Right by Immediate 1
MFCR Move from Control Register 2
MOV Move 1
MOVI Move Immediate 1
MOVF Move on Condition False 1
MOVT Move on Condition True 1
MTCR Move to Control Register 2
MULT Multiply 3-180)
MVC Move C Bit to Register 1
MVCV Move Inverted C Bit to Register 1
NOT Logical Complement 1
OR Logical Inclusive-OR 1
ROTLI Rotate Left by Immediate 1
RSUB Reverse Subtract 1
RSUBI Reverse Subtract Immediate 1
RTE Return from Exception 3
RFI Return from Interrupt 3
SEXTB Sign-Extend Byte 1
SEXTH Sign-Extend Half-Word 1
ST.[BHW] Store 2
STM Store Multiple Registers n+1(4
STQ Store Register Quadrant 5
STOP StOp |ndet(2)
SUBC Subtract with C Bit 1
SuUBU Subtract 1
SuBI Subtract Immediate 1
SYNC Synchronize 1
TRAP Trap 5
TST Test Operands 1
TSTNBZ Test for No Byte Equal Zero 1
WAIT Wait Indet®

Advance Information
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Table 7-1. MeCORE Instruction Set (Sheet 3 of 3)

Mnemonic Description Exez:éj;lags'glme
XOR Exclusive OR 1
XSR Extended Shift Right 1
XTRBO Extract Byte O 1
XTRB1 Extract Byte 1 1
XTRB2 Extract Byte 2 1
XTRB3 Extract Byte 3 1
ZEXTB Zero-Extend Byte 1
ZEXTH Zero-Extend Half-Word 1

1. 1 cycle if branch not taken, 2 cycles if branch taken

2. Execution time of BKPT, DOZE, WAIT, and STOP is 1 cycle but execution does not take place until allcurrent bus trans-
actions have completed.

3. Cycle time is dependent upon magnitude of result.

4. Number of cycles is equal to number of registers loaded/stored plus 1.
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