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Section 1. General Description

1.2 Introduction. . . .. ... ... 43
1.3 Features . . ... 44
1.4 Block Diagram . ........... .. 48

The MMC2107 is the first member of a family of general-purpose
microcontrollers (MCU) based on the M« CORE™ M210 central
processor unit (CPU).

As a low-voltage part, the MMC2107 operates at voltages between

2.7 volts and 3.6 volts. Itis particularly suited for use in battery-powered
applications. The operating frequency is up to a maximum of 33 MHz
over a temperature range of —40°C to 85°C.

Available packages are 100-pin low-profile quad flat pack (LQFP)

or a 144-pin LQFP for applications requiring the full external memory
interface support or a large number of general-purpose inputs/outputs
(GPI0O).

™MeCORE is a trademark of Motorola, Inc.
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General Description

1.3 Features

Features of the MMC2107 include:
e MeCORE M210 integer processor:

32-bit reduced instruction set computer (RISC) architecture
Low power and high performance

e OnCE™ debug support
e On-chip 128-Kbyte FLASH:

Motorola’s one transistor, CDR MoneT®) FLASH bit cell
Page mode (2111) read access

External Vpp required for programming

16-K block size

e On-chip, 8-Kbyte static random-access memory (SRAM):

One clock per access (including bytes, half-words, and words)

Byte, half-word (16 bits), and word (32 bits) read/write
accesses

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 operation

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

™QONCE is a trademark of Motorola, Inc.
1. CDR MoneT designates the Motorola one-transistor bitcell.
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General Description
Features

e Two serial communications interfaces (SCI):

Full-duplex operation

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

Programmable 8-bit or 9-bit data format

Separately enabled transmitter and receiver

Separate receiver and transmitter CPU interrupt requests
Programmable transmitter output polarity

Two receiver wakeup methods (idle line and address mark)
Interrupt-driven operation with eight flags

Receiver framing error detection

Hardware parity checking

1/16 bit-time noise detection

General-purpose input/output port

¢ Two timers:

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

16-bit pulse accumulator

Pulse widths variable from microseconds to seconds
Prescaler

Toggle-on-overflow feature for pulse-width modulator (PWM)
generation

Timer port pullups enabled on reset

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

MMC2107 — Rev. 2.0

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 software interrupts available on
both queues

Technical Data
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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 input/output
(I/0)

Minimum pin set configuration implemented

e Interrupt controller:

Technical Data

Up to 40 interrupt sources

32 unique programmable priority levels for each interrupt
source

Independent enable/disable of pending interrupts based on
priority level

Select 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

MMC2107 — Rev. 2.0
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Features

« External interrupts supported:
— Rising/falling edge select
— Low-level sensitive
— Ability for software generation of external interrupt event
— General-purpose input/output support

e Periodic interval timer:
— 16-bit counter
— Selectable as free running or count down

e Watchdog timer:
— 16-bit counter
— Low-power mode support

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

* Reset:
— Separate reset in and reset out signals

— Six sources of reset:
Power-on reset (POR)
External
Software
Watchdog
Loss of clock
Loss of lock

— Status flag indication of source of last reset

* Chip configurations:
— Support for single-chip, master, emulation, and test modes
— System configuration during reset
— Bus monitor
— Configurable output pad drive strength control

Technical Data

MOTOROLA

General Description a7

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



4\ Freescale Semiconductor, Inc.

General Description

» General-purpose input/output (GPIO):

Up to 72 bits of GPIO

Coherent 32-bit control

Bit manipulation supported via set/clear functions
Unused peripheral pins may be used as extra GPIO.
Reduced drive control

« Me*CORE to IPbus interface:

Complete interfacing between the MeCORE bus and the IPbus
peripheral bus

Minimum of three clocks for peripheral bus access

Data alignment and data width conversion between the
MeCORE 32-bit data bus and the IPbus peripheral data buses

* External interface:

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

Support interfacing to 16-bit and 32-bit data buses
32-bit external bidirectional data bus

23-bit address bus

Four chip selects

Byte/write enables

Ability to boot from internal or external memories
Internal bus activity is visible via show-cycle mode

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

Emulation of internal page mode FLASH support

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

1.4 Block Diagram

The basic structure of the MMC2107 is shown in Figure 1-1.
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Figure 1-1. Block Diagram
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Section 2. System Memory Map

2.1 Contents

2.2 Introduction. . ... 51
2.3  Address Map. . ... 52
24  RegisterMap .......... 54
2.2 Introduction
The address map, shown in Figure 2-1, includes:
e 128 Kbytes of internal FLASH
« 8 Kbytes of internal static random-access memory (SRAM)
* Internal memory mapped registers
« External address space
MMC2107 — Rev. 2.0 Technical Data
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System Memory Map

2.3 Address Map

Technical Data

0x8000_0000

EXTERNAL MEMORY

0x00c0_0000

REGISTERS
SEE 2.4 Register Map

0x0080_0000

INTERNAL SRAM
8 KBYTES

0

INTERNAL FLASH
128 KBYTES

Figure 2-1. Address Map
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Address Map
Table 2-1. Register Address Location Map(l)
Base Address (Hex) Usage
0x00c0_0000 Ports® (PORTS)
0x00c1_0000 Chip configuration (CCM)
0x00c2_0000 Chip selects (CS)
0x00c3_0000 Clocks (CLOCK)
0x00c4_0000 Reset (RESET)
0x00c5_0000 Interrupt controller (INTC)
0x00c6_0000 Edge port (EPORT)
0x00c7_0000 Watchdog timer (WDT)
0x00c8_0000 Programmable interrupt timer 1 (PIT1)
0x00c9_0000 Programmable interrupt timer 2 (PIT2)
0x00ca_0000 Queued analog-to-digital converter (QADC)
0x00cb_0000 Serial peripheral interface (SPI)
0x00cc_0000 Serial communications interface 1 (SCI1)
0x00cd_0000 Serial communications interface 2 (SCI2)
0x00ce_0000 Timer 1 (TIM1)
0x00cf_0000 Timer 2 (TIM2)
0x00d0_0000 FLASH registers (CMFR)

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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2.4 Register Map

Address Register Name Bit Number
Ports (PORTS)
Bit 7 6 5 4 3 2 1 Bit 0
Read:
Port A Output Data PORTA7 | PORTA6 | PORTAS | PORTA4 | PORTA3 | PORTA2 | PORTAL | PORTAO
0x00c0_0000 Register (PORTA)  Write:
Seepage2Sl. pocet 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read:
Port B Output Data PORTB7 | PORTB6 | PORTB5 | PORTB4 | PORTB3 | PORTB2 | PORTBL | PORTBO
0x00c0_0001 Register (PORTB)  Write:
Seepage2Sl. pocet 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read:
Port C Output Data PORTC7 | PORTC6 | PORTC5 | PORTC4 | PORTC3 | PORTC2 | PORTC1 | PORTCO
0x00c0_0002 Register (PORTC)  Write:
Seepage2Sl. pocet 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read:
Port D Output Data PORTD7 | PORTD6 | PORTD5 | PORTD4 | PORTD3 | PORTD2 | PORTD1 | PORTDO
0x00c0_0003 Register (PORTD)  Write:
Seepage2Sl. pocet 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read:
Port E Output Data PORTE7 | PORTE6 | PORTES | PORTE4 | PORTE3 | PORTE2 | PORTEL | PORTEO
0x00c0_0004 Register (PORTE)  Write:
Seepage2Sl. pocet: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read:
Port F Output Data PORTF7 | PORTF6 | PORTF5 | PORTF4 | PORTF3 | PORTF2 | PORTFL | PORTFO
0x00c0_0005 Register (PORTF)  Write:
Seepage2Sl. pocet 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read:
Port G Output Data PORTG7 | PORTG6 | PORTG5 | PORTG4 | PORTG3 | PORTG2 | PORTGL | PORTGO
0x00c0_0006 Register (PORTG)  Write:
Seepage2Sl. pocet 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 2-2. Register Summary (Sheet 1 of 34)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
Read:
Port H Output Data PORTH7 | PORTH6 | PORTH5 | PORTH4 | PORTH3 | PORTH2 | PORTH1 | PORTHO
0x00c0_0007 Register (PORTH) ~ Write:
Seepage2Sl. pocet 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read:
Port | Output Data PORTI7 | PORTI6 | PORTIS | PORTI4 | PORTI3 | PORTI2 | PORTIL | PORTIO
0x00c0_0008 Register (PORTI)  Write:
Seepage2Sl. pocet 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_0009 Writes have no effect, reads return 0s, and the access terminates
! Reserved without a transfer error exception
0x00¢0_000b plion.
Bit 7 6 5 4 3 2 1 Bit 0
N Read:
Port A Data Direction DDRA7 | DDRA6 | DDRA5 | DDRA4 | DDRA3 | DDRA2 | DDRAL | DDRAO
0x00c0_000c Register (DDRA) ~ Write:
Seepages?. pocet 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
o Read:
Port B Data Direction DDRB7 | DDRB6 | DDRB5 | DDRB4 | DDRB3 | DDRB2 | DDRB1 | DDRBO
0x00c0_000d Register (DDRB) ~ Write:
S 252.
CEPAE LY peset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
o Read:
Port C Data Direction DDRC7 | DDRC6 | DDRC5 | DDRC4 | DDRC3 | DDRC2 | DDRC1 | DDRCO
0x00c0_000e Register (DDRC)  Write:
Seepages?. pocet 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
o Read:
Port D Data Direction DDRD7 | DDRD6 | DDRD5 | DDRD4 | DDRD3 | DDRD2 | DDRD1 | DDRDO
0x00c0_000f Register (DDRD)  Write:
Seepages?. pocet 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
o Read:
Port E Data Direction DDRE7 | DDRE6 | DDRE5 | DDRE4 | DDRE3 | DDRE2 | DDREL1 | DDREQ
0x00c0_0010 Register (DDRE) ~ Write:
Seepages?. pocet 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 2-2. Register Summary (Sheet 2 of 34)
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Address

0x00c0_0011

0x00c0_0012

0x00c0_0013

0x00c0_0014

0x00c0_0015
1
0x00c0_0017

0x00c0_0018

0x00c0_0019

0x00c0_001a

P = Current pin state

Technical Data

Freescale Semiconductor, Inc.

System Memory Map

Register Name

Port F Data Direction
Register (DDRF)
See page 252.

Port G Data Direction
Register (DDRG)
See page 252.

Port H Data Direction
Register (DDRH)
See page 252.

Port | Data Direction
Register (DDRI)
See page 252.

Reserved

Port A Pin Data/Set
Data Register
(PORTAP/SETA)
See page 253.

Port B Pin Data/Set
Data Register
(PORTBP/SETB)
See page 253.

Port C Pin Data/Set
Data Register
(PORTCP/SETC)
See page 253.

U = Unaffected

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
DDRF7 DDRF6 DDRF5 DDRF4 DDRF3 DDRF2 DDRF1 DDRFO

0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 Bit 0
DDRG7 | DDRG6 DDRG5 | DDRG4 DDRG3 | DDRG2 DDRG1 | DDRGO

0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 Bit 0
DDRH7 DDRH6 DDRH5 DDRH4 DDRH3 DDRH2 DDRH1 DDRHO

0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 Bit 0
DDRI7 DDRI6 DDRI5 DDRI4 DDRI3 DDRI2 DDRI1 DDRIO

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
PORTAP7 | PORTAP6 | PORTAP5 | PORTAP4 | PORTAP3 | PORTAP2 | PORTAP1 | PORTAPO
SETA7 SETA6 SETAS SETA4 SETA3 SETA2 SETA1 SETAO

P P P P P P P P

Bit 7 6 5 4 3 2 1 Bit 0
PORTBP7 | PORTBP6 | PORTBP5 | PORTBP4 | PORTBP3 | PORTBP2 | PORTBP1 | PORTBPO
SETB7 SETB6 SETB5 SETB4 SETB3 SETB2 SETB1 SETBO

P P P P P P P P

Bit 7 6 5 4 3 2 1 Bit 0
PORTCP7 | PORTCP6 | PORTCP5 | PORTCP4 | PORTCP3 | PORTCP2 | PORTCP1 | PORTCPO
SETC7 SETC6 SETC5 SETC4 SETC3 SETC2 SETC1 SETCO

P P P P P P P P

Figure 2-2. Register Summary (Sheet 3 of 34)
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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

MMC2107 — Rev. 2.0
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Register Map

Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
Port D Pin Data/Set  Read:| PORTDP7 | PORTDP6 | PORTDP5 | PORTDP4 | PORTDP3 | PORTDP2 | PORTDP1 | PORTDPO
Data Register -
(PORTDPISETD) Write:| SETD7 SETD6 SETD5 SETD4 SETD3 SETD2 SETD1 SETDO
See page 253. Reset: P P P P P P P P
Bit 7 6 5 4 3 2 1 Bit 0
Port E Pin Data/Set Read: | PORTEP7 | PORTEP6 | PORTEPS | PORTEP4 | PORTEP3 | PORTEP2 | PORTEP1 | PORTEPO
Data Register -
(PORTEPISETE) Write:| SETE7 SETE6 SETES SETE4 SETE3 SETE2 SETE1 SETEO
See page 253. Reset: P P P P P P P P
Bit 7 6 5 4 3 2 1 Bit 0
Port F Pin Data/Set  Read:| PORTFP7 | PORTFP6 | PORTFP5 | PORTFP4 | PORTFP3 | PORTFP2 | PORTFP1 | PORTFPO
Data Register -
(PORTFPISETF) Write:| SETF7 SETF6 SETF5 SETF4 SETF3 SETF2 SETF1 SETFO
See page 253. Reset: P P P P P P P P
Bit 7 6 5 4 3 2 1 Bit 0
Port G Pin Data/Set Read:| PORTGP7 | PORTGP6 | PORTGP5 | PORTGP4 | PORTGP3 | PORTGP2 | PORTGP1 | PORTGPO
Data Register -
(PORTGPISETG) Write:| SETG7 SETG6 SETG5 SETG4 SETG3 SETG2 SETG1 SETGO
See page 253. Reset: P P P P P P P P
Bit 7 6 5 4 3 2 1 Bit 0
Port H Pin Data/Set  Read:| PORTHP7 | PORTHP6 | PORTHP5 | PORTHP4 | PORTHP3 | PORTHP2 | PORTHP1 | PORTHPO
Data Register -
(PORTHPISETH) Write:| SETH7 SETH6 SETH5 SETH4 SETH3 SETH2 SETH1 SETHO
See page 253. Reset: P P P P P P P P
Bit 7 6 5 4 3 2 1 Bit 0
Port | Pin Data/Set  Read:| PORTIP7 | PORTIP6 | PORTIP5 | PORTIP4 | PORTIP3 | PORTIP2 | PORTIP1 | PORTIPO
Data Register -
(PORTIPISETI) Write:| SETI7 SETI6 SETI5 SETI4 SETI3 SETI2 SETI1 SETIO
See page 253. Reset: 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
Reserved . ;
without a transfer error exception.
Bit 7 6 5 4 3 2 1 Bit 0
Port A Clear Output Read: 0 0 0 0 0 0 0 0
Data Register (CLRA)  Write:| CLRA7 CLRA6 CLRA5 CLRA4 CLRA3 CLRA2 CLRA1 CLRAO
Seepage 25t poser 0 0 0 0 0 0 0 0

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

Figure 2-2. Register Summary (Sheet 4 of 34)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
Port B Clear Output Read: 0 0 0 0 0 0 0 0
0x00c0_0025 Data Register (CLRB)  Write:| CLRB7 CLRB6 CLRB5 CLRB4 CLRB3 CLRB2 CLRB1 CLRBO
Seepage 2o peset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Port C Clear Output Read: 0 0 0 0 0 0 0 0
0x00c0_0026 Data Register (CLRC)  Write:| CLRC7 CLRC6 CLRC5 CLRC4 CLRC3 CLRC2 CLRC1 CLRCO
Seepage2sd peset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Port D Clear Output Read: 0 0 0 0 0 0 0 0
0x00c0_0027 Data Register (CLRD)  Write:| CLRD7 CLRD6 CLRD5 CLRD4 CLRD3 CLRD2 CLRD1 CLRDO
Seepage2sd peset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Port E Clear Output Read: 0 0 0 0 0 0 0 0
0x00c0_0028 Data Register (CLRE) ~ Write:| CLRE7 CLREG6 CLRES CLRE4 CLRE3 CLRE2 CLRE1 CLREO
Seepage2sd peset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Port F Clear Output Read: 0 0 0 0 0 0 0 0
0x00c0_0029 Data Register (CLRF) Write:| CLRF7 CLRF6 CLRF5 CLRF4 CLRF3 CLRF2 CLRF1 CLRFO
Seepage 2ot peset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Port G Clear Output Read: 0 0 0 0 0 0 0 0
0x00c0_002a Data Register (CLRG)  Write:| CLRG7 CLRG6 CLRG5 CLRG4 CLRG3 CLRG2 CLRG1 CLRGO
Seepage2sd peset 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

Port H Clear Output
0x00c0_002b Data Register (CLRH) ~ Write:| CLRH7 CLRH6 | CLRH5 CLRH4 | CLRH3 CLRH2 CLRH1 CLRHO
See page 254.

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 2-2. Register Summary (Sheet 5 of 34)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
Port | Clear Output Read: 0 0 0 0 0 0 0 0
0x00c0_002c Data Register (CLRI)  Write:| CLRI7 CLRI6 CLRI5 CLRI4 CLRI3 CLRI2 CLRI1 CLRIO
Seepage 2o peset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0

0x00c0_002d
1 Reserved
0x00c0_002f

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
Port C/D Pin  Read: 0 0 0 0 0 0 0
Assignment Register - PCDPA
0x00c0_0030 (PCDPAR) Write:
See page 255. 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
PortE Pin - Readt PEPA7 PEPAG PEPAS5 PEPA4 PEPA3 PEPA2 PEPA1 PEPAO
0x00¢0_0031 Assignment Register .
- (PEPAR)
See page 256. Reset: Reset state determined during reset configuration as shown in Table 11-2. PEPAR Reset Values.
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_0032 Writes have no effect, reads return 0s, and the access terminates
l Reserved without a transfer error exception
0X00c0_003f plion.
Bit 7 6 5 4 3 2 1 Bit 0
0x00c0_0040
! Reserved Ports register space (block of 0x00c0_0000 through 0x00c0_o03f) 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 2-2. Register Summary (Sheet 6 of 34)
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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 | MODEl1 | MODEO
0x00c1_0001 Register Write: LOAD SHEN EMINT

(CCR) rite:
See page 94. 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
0x00cL 0002 Reserved Writes have no ef_fect, 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 ef_fect, 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 97.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read: 1 1 0 0 1 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 2-2. Register Summary (Sheet 7 of 34)
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Address Register Name Bit Number
Bit 15 14 13 12 11 10 9 Bit 8
0x00c1_0006 Chip Identification  Read: 0 0 0 1 0 1 1 1
0x00c1_0007 Register (CIR) PIN7 PING PIN5 PIN4 PIN3 PIN2 PIN1 PINO
See page 99. Write:
Reset: 0 0 0 1 0 1 1 1
Bit 7 6 5 4 3 2 1 Bit0
Read: 0 0 0 0 0 0 0 0
PRN7 PRN6 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
0x00c1_0008 Chip Test Register Read: 0 0 0 0 0 0 0 0
0x00c1_0009 (CTR) Write:
See page 100. rite-
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
Bit7 6 5 4 3 2 1 Bit0
0x00c1_000a Reserved Writes have no effect, reads return 0s, and the access terminates
0x00c1_000b without a transfer error exception.

Bit 7 6 5 4 3 2 1 Bit0

0x00c1 000c
! Unimplemented Access results in the module generating an access termination transfer error.
0x00c1_000f

Bit 7 6 5 4 3 2 1 Bit 0
0x00c1_0010
! Unimplemented Access results in a bus monitor timeout generating an access termination transfer error.
0x00c1_ffff
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.
Figure 2-2. Register Summary (Sheet 8 of 34)
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Address
Chip Selects (CS)

0x00c2_0000
0x00c2_0001

0x00c2_0002
0x00c2_0003

0x00c2_0004
0x00c2_0005

P = Current pin state

Technical Data

Register Name Bit Number
Bit 15 14 13 12 11 10 9 Bit 8
Chip Select Control  Read:
Register 0 (CSCRO) SO RO PS WWS WE Ws2 Ws1 Wso
Write:
See page 525.
Reset: 0 0 See note 1 1 1 1 1
Bit7 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 See note

Note: Reset state determined during reset configuration.

Bit 15 14 13 12 11 10 9 Bit 8
Chip Select Control  Read:
Register 1 (CSCR1) SO RO PS WWS WE WS2 WS1 WS0
Write:
See page 526.
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
Chip Select Control  Read:
Register 2 (CSCR2) SO RO PS WWS WE Ws2 Ws1 Wso
Write:
See page 526.
Reset: 0 0 1 1 1 1 1 1
Bit7 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
U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-2. Register Summary (Sheet 9 of 34)
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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 Ws1 WSO
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:
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 230. rite-
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.

U = Unaffected
Figure 2-2. Register Summary (Sheet 10 of 34)
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Address Register Name Bit Number
Bit7 6 5 4 3 2 1 Bit 0
0x00c3_0003 Synthesizer Test Register Read: 0 0 0 0 0 0 0 0
(SYNTR) -
See page 233. Write:
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 234, V€
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 RSVD8
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
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 Bit 0
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 Bit 0
Reset Control Register Read. SOFTRST FRC- 0 0 0 0 0 0
0x00c4_0000 (RCR)  Write: RSTOUT
Seepage s peset 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 2-2. Register Summary (Sheet 11 of 34)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit0
i Read: 0 0 SOFT WDR POR EXT LoC LOL
Reset Status Register
0x00c4_0001 (RSR)  Write:
See page 134.
Reset: 0 0 Reset dependent
Bit7 6 5 4 3 2 1 Bit0
Reset Test Register Read: 0 0 0 0 0 0 0 0
0x00c4_0002 (RTR)  Write:
See page 135.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0x00c4_0003 Reserved Writes have no ef_fect, reads return 0s, and the_ access terminates
without a transfer error exception.
Bit7 6 5 4 3 2 1 Bit0
0x00c4_0004
! Unimplemented Access results in a bus monitor timeout generating an access termination transfer error.
0x00c4_ffff
Interrupt Controller (INTC)
Bit 15 14 13 12 11 10 9 Bit 8
0x00c5_0000 Interrupt Control Register Read: 0 0 0 0
0x00c5_0001 (ICR)  \rite: AE FVE ME MF
See page 157. rite-
Reset: 1 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
Read: 0 0 0
MASK4 | MASK3 | MASK2 | MASK1 | MASKO
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
0x00c5_0002 Interrupt Status Register Read: 0 0 0 0 0 0 INT FINT
0x00c5_0003 (ISR) Write:
See page 159. rie:
Reset: 0 0 0 0 0 0 0 0
Bit7 6 5 4 3 2 1 Bit0
Read: 0 VEC6 VEC5 VEC4 VEC3 VEC2 VEC1 VECO
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 2-2. Register Summary (Sheet 12 of 34)
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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) Write:
0x00c5_0006 Seepage160. O
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
Bit7 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 161. Write:
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
Bit7 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 2-2. Register Summary (Sheet 13 of 34)
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Address Register Name Bit Number
Bit 31 30 29 28 27 26 25 Bit 24
0x00c5_000c Interrupt Pending  Read:| P31 IP30 P29 IP28 P27 IP26 IP25 IP24
0x00c5_000d Register (IPR) Write:
0x00c5_000e Seepage162. O
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 P17 IP16
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Read:| IP15 IP14 IP13 IP12 P11 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
0X00c5_0012 Seepage 163. 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 NIEL7 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 2-2. Register Summary (Sheet 14 of 34)
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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 Seepage164. O
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
Bit7 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 165. Write:
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 FIEL0 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 2-2. Register Summary (Sheet 15 of 34)
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Address Register Name Bit Number
Bit 31 30 29 28 27 26 25 Bit 24
0x00c5_001c Fast Interrupt Pending Read:| FIP31 FIP30 FIP29 FIP28 FIP27 FIP26 FIP25 FIP24
0x00c5_001d Register (FIPR) Write:
0x00c5_001e Seepage166. C
0x00c5_001f 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 Bit 0
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 Bit 0
0x00c5_0040 Priority Level Select Read: 0 0 0
0x00c5_0067 (PLSR39—PLSR)  VIite:
Seepage 167. Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00c5_0068
! Unimplemented Access results in the module generating an access termination transfer error.
0x00c5_007f
Bit 7 6 5 4 3 2 1 Bit 0
0x00c5_0080
! Unimplemented Access results in a bus monitor timeout generating an access termination transfer error.
0x00c5_ffff
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.
Figure 2-2. Register Summary (Sheet 16 of 34)
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Register Name

Edge Port (EPORT)

0x00c6_0000
0x00c6_0001

0x00c6_0002

0x00c6_0003

0x00c6_0004

0x00c6_0005

0x00c6_0006

0x00c6_0007

P = Current pin state

EPORT Pin Assignment
Register (EPPAR)
See page 264.

EPORT Data Direction
Register (EPDDR)
See page 266.

EPORT Port Interrupt
Enable Register (EPIER)
See page 267.

EPORT Port Data
Register (EPDR)
See page 268.

EPORT Port Pin Data
Register (EPPDR)
See page 268.

EPORT Port Flag Regiser
(EPFR)
See page 269.

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

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 EPPAQ
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 2-2. Register Summary (Sheet 17 of 34)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
0x00c6_0008
1 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 275. rite-
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
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 277.
Reset: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read:
WM7 WM6 WM5 WM4 WM3 WM2 WM1 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 WeC9 wcs
0x00c7_0005 (WCNTR) Write:
See page 278. rite-
Reset: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read:| WC7 WC6 WC5 WC4 WC3 WC2 WC1 WCo
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 2-2. Register Summary (Sheet 18 of 34)
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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 279.
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 Ws1 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 PREO
0x00c9_0000 Seepage285. C
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 288, VItE:
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.

Figure 2-2. Register Summary (Sheet 19 of 34)
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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) Wite:
0x00c9_0004 Seepage 289. e
0x00c9_0005 Reset: 1 1 1 1 1 1 1 1
Bit 7 6 5 4 3 2 1 Bit 0
Read: pPC7 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 . QSTOP | QDBG
(QADCMCR) "€
See page 411. 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) Bit7 5 s 4 3 5 1 Bit 0
See page 412.
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 2-2. Register Summary (Sheet 20 of 34)
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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.

Bit7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0
QADC Port A Data PQA4 PQA3 PQAL PQAO
0x00ca_0006 Register (PORTQA)  Write:
See page 413.
Reset: 0 0 0 P P 0 P P
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0
QADC Port B Data PQB3 | PQB2 | PQBL | PQBO
0x00ca_0007 Register (PORTQB)  Write:
See page 413.
Reset: 0 0 0 0 P P P P
Bit 15 14 13 12 11 10 9 Bit 8
0x00ca_0008 QADC Port AData  Read: 0 0 0 0
0x00ca_0009 Direction Register . - DDQA4 | DDQA3 DDQAL1 | DDQAO
(DDROA) rite:
See page 415. 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 15 14 13 12 11 10 9 Bit 8
0x00ca_000a  QADC Control Register 0  Read: 0 0 0 0 0
0x00ca_000b (QACRO) | MUX TRG PSHS
See page 416, Wrte:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read:
PSH7 PSH6 PSH5 PSH4 PSA PSL2 PSL1 PSLO
Write:
Reset: 0 0 1 1 0 1 1 1
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-2. Register Summary (Sheet 21 of 34)
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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) Wite: SSEL
See page 419.
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 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 (QACR2) Wite: SSE2
See page 422.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
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 (QASRO0) CF1 PF1 CF2 PF2 TOR1 TOR2
- Write:
See page 427.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
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 2-2. Register Summary (Sheet 22 of 34)
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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 | CWPQ11 | CWPQ10
0x00ca_0013 (QASR1) Write:
See page 436. rite:
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
1 Reserved
0x00ca_01ff

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
0x00ca_0200 Conversion Command  Read: 0 0 0 0 0 0
0x00ca_027e Word Register P BYP
Write:
(Ccw)
See page 437. Reset; 0 0 0 0 0 0 u U
Bit7 6 5 4 3 2 1 Bit0
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 (RIURR) . RESULT
Write:
See page 441.
Reset: 0 0 0 0 0 0
Bit7 6 5 4 3 2 1 Bit0
Read:
) RESULT
Write:
Reset:
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.

Figure 2-2. Register Summary (Sheet 23 of 34)
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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 (LISRR) . . S RESULT
Write:
See page 442.
Reset:
Bit 7 6 5 4 3 2 1 Bit0
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 (LJURR) RESULT
Write:
See page 442.
Reset:
Bit 7 6 5 4 3 2 1 Bit0
Read: 0 0 0 0 0 0
RESULT
Write:
Reset: 0 0 0 0 0 0
Bit7 6 5 4 3 2 1 Bit0
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
. Read:
SPI Control Register 1 SPIE SPE SWOM | MSTR CPOL CPHA SSOE | LSBFE
0x00ch_0000 (SPICR1)  Write:
Seepagese. pecet 0 0 0 0 0 1 0 0
Bit 7 6 5 4 3 2 1 Bit 0
. Read: 0 0 0 0 0 0
SPI Control Register 2 ca SPISDOZ SPCO
0x00ch_0001 (SPICR2)  Write:
Seepages8. pecer 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.
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
. Read: 0 0
SPI Baud Rate Register SPPR6 | SPPR5 | SPPR4 SPR2 SPR1 SPRO
0x00ch_0002 (SPIBR)  Write:
See page 379.
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
SPI Status Register Read:| SPIF WCOL 0 MODF 0 0 0 0
0x00ch_0003 (SPISR)  Write:
Seepage38l. poer 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ch_0004 Reserved Writes have no ef_fect, reads return 0s, and the_ access terminates
without a transfer error exception.
Bit 7 6 5 4 3 2 1 Bit 0
. Read:
SPI Data Register Bit 7 6 5 4 3 2 1 Bit 0
0x00ch_0005 (SPIDR)  Write:
Seepage3s2. poer 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
SPI Pullup and Reduced Read: 0 0 0 0
0x00ch 0006 Drive Register Wit RSVD5 RDPSP RSVD1 PUPSP
- (SPIPURD) '
See page 383. Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
. Read:
SPI Port Data Register RSVD7 | RSVD6 | RSVD5 | RSVD4 |PORTSP3|PORTSP2 | PORTSP1 | PORTSPO
0x00ch_0007 (SPIPORT)  Write:
Seepage 384 poser 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
o Read:
SPI Port Data Direction RSVD7 | RSVD6 | RSVD5 | RSVD4 | DDRSP3 | DDRSP2 | DDRSP1 | DDRSPO
0x00ch_0008 Register (SPIDDR)  Write:
Seepage 38y poer 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00cb_0009 Writes have no effect, reads return 0s, and the access terminates
! Reserved without a transfer error exception
0X00ch_000f plion.
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 7 6 5 4 3 2 1 Bit 0
0x00ch_0010
1 Unimplemented Access results in a bus monitor timeout generating an access termination transfer error.
0x00ch_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 Bit 0
Read: 0 0 0
0x00ce 0000 SCI Baud Rate SBR12 | SBR1l | SBR10 | SBR9 | SBRS
- Register High (SCIBDH)  Write:
0x00cd_0000 See page 336
PAgE S Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read:
0x00ce 0001 SCI Baud Rate SBR7 | SBR6 | SBR5 | SBR4 | SBR3 | SBR2 | SBRL | SBRO
= Register Low (SCIBDL)  Write:
0x00cd_0001 See page 336
PAGE S0 Reset 0 0 0 0 0 1 0 0
Bit 7 6 5 4 3 2 1 Bit 0
. Read:
Ox00ce 0002 >C! Control Register 1 LOOPS | WOMS | RSRC M WAKE ILT PE PT
- (SCICR1) Write:
0x00cd_0002 See page 337
PAgE Sl Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
. Read:
Ox00ce 0003 SC! Control Register 2 TIE TCIE RIE ILIE TE RE RWU SBK
- (SCICR2)  Write:
0x00cd_0003 See page 340
PAge o™ Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
SCI Status Register 1 Read:| TDRE TC RDRF IDLE OR NF FE PF
0x00cc_0004 (SCISR1)  Write:
0x00cd_0004 See page 342 '
PAGE o Reset 1 1 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
SCI Status Register 2 Read: 0 0 0 0 0 0 0 RAF
0x00ce_0005 (SCISR2)  Write:
0x00cd_0005 See page 344 '
PAgE S 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 2-2. Register Summary (Sheet 26 of 34)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
SCI Data Register High Read: RS T8 0 0 0 0 0 0
0x00cc._0006 (SCIDRH)  Write:
0x00cd_0006 See page 345 '
PAge o> Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
a0 0007 SCI Data Register Low Read: R7 R6 R5 R4 R3 R2 R1 RO
= (SCIDRL)  Write: T7 T6 T5 T4 T3 T2 T1 TO
0x00cd_0007 See page 345
PAgE ™ Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
SCI Pullup and Reduced  Read: 0 0 0
0x00cc 0008 Drive Register | scIsboz RSVD5 | RDPSCI RSVD1 | PUPSCI
0x00cd_0008 (sciPURD)  Vrte:
See page 346. Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
. Read:
Ox00cc 0009 oC! Port Data Register RSVD7 | RSVD6 | RSVD5 | RSVD4 | RSVD3 | RSVD2 |PORTSCI|PORTSCO
= (SCIPORT)  Write:
0x00cd_0009 See page 347
PAgE Rl Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
— Read:
0x00ce 000a SCI Data Direction RSVD7 | RSVD6 | RSVD5 | RSVD4 | RSVD3 | RSVD2 | DDRSC1 | DDRSCO
- Register (SCIDDR)  Write:
0x00cd_000a See page 348
PAge S Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00cc_000b
!
0x00cc_000f Reserved 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
!
0x00ce_fi Unimplemented Access results in a bus monitor timeout generating an access termination transfer error
0x00cd_0010 P 9 g :
!
0x00cd_ffff
P = Current pin state U = Unaffected |:| = Writes have no effect and the access terminates without a transfer error exception.
Figure 2-2. Register Summary (Sheet 27 of 34)
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Address Register Name Bit Number
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
Timer Input Capture/  Read: 0 0 0 0
0x00ce_0000 Output Compare Select Write: 10S3 10S2 10S1 10S0
0x00cf_0000 Register (TIMIOS) '
See page 300. 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
Ox00ce 0001 Timer Compare Force
- Register (TIMCFORC)  Write: FOC3 FOC2 FOC1 FOCO
0x00cf_0001 See page 301
PAge L Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Timer Output Compare 3 Read!: 0 0 0 0
0x00ce_0002 Mask Register Write: OC3M3 | OC3M2 | OC3ML | OC3MO
0x00cf_0002 (TIMOC3M) '
See page 302. Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
) Read: 0 0 0 0
OxO0ce 0003 _mer Output Compare 3 0C3D3 | 0C3D2 | OC3D1 | OC3DO
- Data Register (TIMOC3D)  Write:
0x00cf_0003 See page 303
PAgE S Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
! i Read:| Bit15 14 13 12 11 10 9 Bit 8
0x00ce 0004 Timer Counter Register
OXOOCf__OOO f HI%ZSIZAZN;OT Write:
PAge St Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
! i Read:| Bit7 6 5 4 3 2 1 Bit 0
Ox00ce 0005 Timer Counter Register
- Low (TIMCNTL)  Write:
0x00cf_0005 See page 304
PAge St 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
Ox00ce 0006 Timer System Control TIMEN TEFCA
- Register 1 (TIMSCR1)  Write:
0x00cf_0006 See page 305
PAgE TS 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 2-2. Register Summary (Sheet 28 of 34)
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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
) Read: 0 0 0 0
Timer Toggle on Overflow TOV3 TOV?2 TOV1 TOVO
0x00ce_0008 . .
- Register (TIMTOV)  Write:
0x00cf_0008 See page 306
PAgeS®: Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
) Read:
0x00ce 0009 Timer Control oM3 oL3 oM2 oL2 oM1 oL1 oMo 0LO
- Register 1 (TIMCTL1)  Write:
0x00cf_0009 See page 307
PAGE VT 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
) Read:
0x00ce 000b Timer Control EDG3B | EDG3A | EDG2B | EDG2A | EDG1B | EDG1A | EDGOB | EDGI10
- Register 2 (TIMCTL2) ~ Write:
0x00cf_000b See page 308
PABEE Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
) Read: 0 0 0 0
Timer Interrupt Enable c3l cal ci1 col
0x00ce_000c . .
- Register (TIMIE) ~ Write:
0x00cf_000c See page 309
PAge oS Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
) Read: 0
0x00ce 000d Timer System Control TOl PUPT RDPT TCRE PR2 PR1 PRO
- Register 2 (TIMSCR2) ~ Write:
0x00cf_000d See page 310
PAge S Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Timer Flag Register 1 Read: 0 0 0 0 C3F C2F C1F COF
0x00ce_000e .
- (TIMFLG1)  Write:
0x00cf_000e See page 312
PAOE SIS 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 2-2. Register Summary (Sheet 29 of 34)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
Timer Flag Register 2 Read: TOF 0 0 0 0 0 0 0
0x00ce_000f .
- (TIMFLG2)  Write:
0x00cf_000f See page 313
PAGE L Reset 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
) . Read:
Timer Channel 0 Register Bit 15 14 13 12 1 10 9 Bit 8
0x00ce_0010 . .
- High (TIMCOH)  Write:
0x00cf_0010 See page 314
PAGE St Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Timer Channel 0 Register Read: Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0011 .
- Low (TIMCOL) ~ Write:
0x00cf_0011 See page 314
PAgE St Reset 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
) . Read:
Timer Channel 1 Register Bit 15 14 13 12 1 10 9 Bit 8
0x00ce_0012 : .
- High (TIMC1H) Write:
0x00cf_0012 See page 314
PAgE St Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Timer Channel 1 Register Read: Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0013 .
- Low (TIMCIL)  Write:
0x00cf_0013 See page 314
PAgE St Reset 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
) . Read:
Timer Channel 2 Register Bit 15 14 13 12 1 10 9 Bit 8
0x00ce_0014 : .
- High (TIMC2H)  Write:
0x00cf_0014 See page 314
PAgE St Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Timer Channel 2 Register Read: Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0015 .
- Low (TIMC2L) ~ Write:
0x00cf_0015 See page 314
PAgE St Reset 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
) . Read:
Timer Channel 3 Register Bit 15 14 13 12 1 10 9 Bit 8
0x00ce_0016 . .
- High (TIMC3H)  Write:
0x00cf_0016 See page 314
PAgE St 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 2-2. Register Summary (Sheet 30 of 34)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
) . Read:
Ox00ce 0017 Timer Channel 3 Register Bit 7 6 5 4 3 2 1 Bit 0
- Low (TIMC3L)  Write:
0x00cf_0017 See page 314
PAGE It Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Pulse Accumulator  Read: 0
0x00ce 0018 Control Register _ PAE PAMOD | PEDGE CLK1 CLKO PAOVI PAI
0x00cf_0018 (TiMPaCTL) W
See page 315. 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
0x00ce 0019 Pulse Accumulator Flag PAOVF PAIF
- Register (TIMPAFLG)  Write:
0x00cf_0019 See page 317
PAGE Sl Reset 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Pulse Accumulator Read: ) .
0x00ce_001a Counter Register High .. Bit 15 14 13 12 1 10 9 Bit8
0x00cf_001a (TIMPACNTH) '
See page 318. Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Pulse Accumulator Read: ) )
0x00ce_001b Counter Register Low . Bit7 6 5 4 3 2 1 Bit0
0x00cf_001b (TIMPACNTL) '
See page 318. Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_001c Reserved Writes have no effect, reads return 0s, and the access terminates
0x00cf_001c without a transfer error exception.
Bit 7 6 5 4 3 2 1 Bit 0
) . Read: 0 0 0 0
O0x00ce 001d  1imer Port Data Register PORTT3 | PORTT2 | PORTT1 | PORTTO
- (TIMPORT)  Write:
0x00cf_001d See page 319
PAGE SIS Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
) — Read: 0 0 0 0
Ox00ce 001e Timer Port Data Direction DDRT3 DDRT2 DDRT1 DDRTO
- Register (TIMDDR) ~ Write:
0x00cf_001e See page 320
PAgE ST 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.
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
Timer Test Register Read: 0 0 0 0 0 0 0 0
0x00ce_001f .
- (TIMTST)  Write:
0x00cf_001f See page 321
PAGECL Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0x00ce_0020
!
0x00ce_ffff . . . -
0x00cf_ 0030 Unimplemented Access results in the module generating an access termination transfer error.
!
0x00cf_ffff
Non-Volatile Memory FLASH (CMFR)
Bit 31 30 29 28 27 26 25 Bit 24
0x00d0_0000 CMFR Module  Read: 0
0x00d0 0001 Configuration Register _ FSTOP FDBG EME SIE LOCKCTL DIS RSVD24
0x00d0_0002 (CMFRMCR) "V
0x00d0_0003 See page 188. Reset: 0 0 0 Note 1 0 0 Note 1 0
Bit 23 22 21 20 19 18 17 Bit 16
Read:
SUPV7 SUPV6 | SUPV5 | SUPV4 | SUPV3 | SUPV2 | SUPV1 | SUPVO
Write:
Reset: 1 1 1 1 1 1 1 1
Bit 15 14 13 12 11 10 9 Bit 8
Read:
DATA7 DATA6 DATAS5 DATA4 DATA3 DATA2 DATA1 DATAO
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read:
PROTECTY7 | PROTECT6 | PROTECTS | PROTECT4 | PROTECT3 | PROTECT2 | PROTECT1 | PROTECTO
Write:
Reset: 1 1 1 1 1 1 1 1
Notes:
1. Reset state is defined by reset override.
P = Current pin state U = Unaffected = Writes have no effect and the access terminates without a transfer error exception.
Figure 2-2. Register Summary (Sheet 32 of 34)
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Address Register Name Bit Number
Bit 31 30 29 28 27 26 25 Bit 24
0x00d0_0004 CMFR Module Test Read: 0 0 0 0 0 0 0 0
0x00d0_0005 Register (CMFRMTR) Write:
0x00d0_0006 Seepage193. ¢
0x00d0_0007 Reset:
Bit 23 22 21 20 19 18 17 Bit 16
Read: 0 0 0 0 0 0 0 0
Write:
Reset:
Bit 15 14 13 12 11 10 9 Bit 8
Read: 0 0 0 0
NVR PAWS2 | PAWS1 | PAWSO
Write:
Reset: 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0
RSVD6 GDB
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 31 30 29 28 27 26 25 Bit 24
0x00d0_0008 CMFR High-Voltage Read: 0 0
0x00d0 0009 Control Register _ HVS SCLKR2 | SCLKR1 | SCLKRO CLKPE1 | CLKPEO
0x00d0_000a (CMFRCTL) \Vrite:
0x00d0_000b See page 196. Reset: 0 0 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 Bit 16
Read: 0
CLKPM6 | CLKPM5 | CLKPM4 | CLKPM3 | CLKPM2 | CLKPM1 | CLKPMO
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Read:
BLOCK7 | BLOCK6 | BLOCKS5 | BLOCK4 | BLOCK3 | BLOCK2 | BLOCK1 | BLOCKO
Write:
Reset: 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 1 0 0
RSVD6 ERASE SES EHV
Write:
Reset: 0 0 1 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 2-2. Register Summary (Sheet 33 of 34)
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Address Register Name Bit Number
Bit 7 6 5 4 3 2 1 Bit 0
0x00d0_000c
! Unimplemented Access results in the module generating an access termination transfer error.
0x00d0_001c
Bit 7 6 5 4 3 2 1 Bit 0
0x00d0_001d
! Unimplemented Access results in a bus monitor timeout generating an access termination transfer error.
Ox7fff_ffff
P = Current pin state U = Unaffected = Writes have no effect and the access terminates without a transfer error exception.

MMC2107 — Rev. 2.0
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3.2 Introduction

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

3.3 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

3.4 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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3.4.1 Master Mode

Freescale Semiconductor, Inc.

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, TCJ[2:0], TSIZ[1:0], TA, TEA, OE, and EBJ[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).

3.4.2 Single-Chip Mode

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

3.4.3 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.

3.4.4 Factory Access Slave Test (FAST) Mode

MMC2107 — Rev. 2.0

FAST mode is for factory test only.
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3.5 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 3-1. Chip Configuration Module Block Diagram

3.6 Signal Descriptions

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

Table 3-1. Signal Properties

Name Function Reset State

RCON Reset configuration select Internal weak pullup device

VppsyN Clock mode select

D[31:16] Reset configuration overrides
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Chip Configuration Module (CCM)
Memory Map and Registers

3.7 Memory Map and Registers

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

3.7.1 Programming Model

The CCM programming model consists of these registers:

» The chip configuration register (CCR) controls the main chip
configuration.

* The reset configuration register (RCON) indicates the default chip
configuration.

* The chip identification register (CIR) contains a unique part
number.

« The chip test register (CTR) contains chip-specific test functions.

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 mode 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 3-2 shows the accessibility of write-once bits.

Table 3-2. 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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3.7.2 Memory Map

Table 3-3. Chip Configuration Module Memory Map

Address Bits 31-16 Bits 15-0 Access®
0x00cl1l 0000 Chip configuration register (CCR) Reserved® S
0x00cl1_0004 Reset configuration register (RCON) Chip identification register (CIR) S
0x00cl1l 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 0s.
3. Accessing an unimplemented address has no effect and causes a cycle termination transfer error.

3.7.3 Register Descriptions

The following subsection describes the CCM registers.

3.7.3.1 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 3-2. 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 3-2 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 3-4.
Table 3-4. 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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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 = PSTATI[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.

NOTE: 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 on external bus cycles

0 = Bus monitor disabled on external bus cycles

Table 3-2 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 3-5.

Table 3-5. Bus Monitor Timeout Values

BMT[1:0] (inT gﬁ‘fﬁf&ﬂﬁﬁs)
00 64
01 32
10 16
11 8

Table 3-2 shows the read/write accessibility of these write-once bits.

3.7.3.2 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 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 3-3. Reset Configuration Register (RCON)
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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.

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
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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 default 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 MODEUO bit in CCR reflects the mode
configuration.

3.7.3.3 Chip Ildentification 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 0 1 1 1
PIN7 PIN6 PIN5 PIN4 PIN3 PIN2 PIN1 PINO
Write:
Reset: 0 0 0 1 0 1 1 1
Bit 7 6 5 4 3 2 1 Bit0
Read: 0 0 0 0 0 0 0 0
PRN7 PRN6 PRN5 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 3-4. Chip Identification Register (CIR)

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 numbers are assigned in chronological order.
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3.7.3.4 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 3-5. Chip Test Register (CTR)

3.8 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

2 T o

Module configuration

These functions are described here.
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3.8.1 Reset Configuration

MMC2107 — Rev. 2.0

During reset, the pins for the reset override functions are immediately
configured to known states, even if the clock source is not present.
Table 3-6 shows the states of the external pins while in reset.

Table 3-6. Reset Configuration Pin States During Reset

. Pin Output Input
Pin Function® Vo State State
D[28, 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
Must be driven by
\% — .
DDSYN Not affected Input 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 3-7.

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.

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 3-7.) The internal configuration signals are driven to reflect
the levels on the external configuration pins to allow for module
configuration.
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Table 3-7. Configuration During Reset(®

: Default Override Pins ]
Pin(s) Affected Configuration in Reset®.@ Function
D[26,17:16] Chip Mode Selected
S — 111 Master mode
D[31:0], SHS, TA, TEA, Vean. V
CSE[1:0], TC[2:0], OE, R?CD:,ONDOD, 110 Single-chip mode
A[22:0], EB[3:0], CS[3:0]
10X FAST mode
0XX Emulation mode
D[19:18] Boot Device
X0 Internal with 32-bit port
CS[1:0] RCON[3:2]
01 External with 16-bit port
11 External with 32-bit port
D21 Output Pad Drive Strength
All output pins RCON5 0 Default strength
1 Full strength
Vppsyn: D[23:22] Clock Mode
0XX External clock mode (PLL disabled)
VDbDsyN:
Clock mode :
RCON[7:6] 10X 1:1 PLL mode
110 Normal PLL mode with external clock reference
111 Normal PLL mode wi/crystal oscillator reference
D28 Module Configuration
Intern_al FLASH Vbp 1 Internal FLASH enabled
configuration
0 Internal FLASH disabled

1. Modifying the default configurations is possible only if the external RCON pin is asserted.
2. The D[31:29, 27, 25:24, 20, 15:0] pins do not affect reset configuration.

3. 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.
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3.8.2 Chip Mode Selection

The chip mode is selected during reset and reflected in the MODE field
of the chip configuration register (CCR). Once reset is exited, the
operating mode cannot be changed. Table 3-8 shows the mode
selection during reset configuration.

Table 3-8. Chip Configuration Mode Selection®

Chip Configuration CCR Register MODE Field
Mode 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.

3.8.3 Boot Device Selection

During reset configuration, the CSO chip select pin is optionally
configured to select an external boot device. In this case, the CSEN bit
in CSCRO is set, enabling CSO after reset. CSO 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 CSO0. Also, the PS bit is configured
for either a 16-bit or 32-bit port size depending on the external boot
device. See Table 3-9.

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 3-9. Chip Select CSO 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
Chip select enabled with 32-bit port size 1 1 0

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.

NOTE: When booting externally, the D28 pin should be driven low during reset
configuration to disable the internal FLASH located at address 0x0 so
that no conflict exists with the external boot device.

The boot device selection during reset configuration is summarized in
Table 3-10.

Table 3-10. Boot Device Selection®

CSCRO CSCR1
Boot Device Selection Register Register
CSEN Bit PS Bit CSEN Bit
Internal boot device; D18 driven low D19 don't care D18 driven low

default 32-bit port

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. Modifying the default configurations is possible only if the external RCON pin is asserted.
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3.8.4 Output Pad Strength Configuration

Output pad strength is determined during reset configuration as shown
in Table 3-11. Once reset s exited, the output pad strength configuration

can be changed by programming the LOAD bit of the chip configuration
register.

Table 3-11. 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 D2 driven high

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

3.8.5 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 3-12 summarizes clock mode selection during reset configuration.

Table 3-12. Clock Mode Selection®

Synthesizer Status Register (SYNSR)
Clock Mode
MODE Bit PLLSEL Bit PLLREF Bit
External clock mode; PLL disabled Vppsyn driven low D23 don’t care D22 don’t care
1:1 PLL mode Vppsyn driven high D23 driven low D22 don’t care
Normal PLL mode; external clock reference Vppsyn driven high D23 driven high D22 driven low
Normal PLL mode; crystal oscillator reference Vppsyn 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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3.8.6 Internal FLASH Configuration

During reset configuration, the D28 pin controls whether or not the
internal FLASH is enabled or disabled as shown in Table 3-13.

Table 3-13. Internal FLASH Configuration(l)

Internal FLASH Configuration External D28 State
Internal FLASH enabled D28 pin driven high
Internal FLASH disabled D28 pin driven low

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

3.9 Reset

Reset initializes CCM registers to a known startup state as described in
3.7 Memory Map and Registers. The CCM controls chip configuration
at reset as described in 3.8 Functional Description.

3.10 Interrupts

The CCM does not generate interrupt requests.
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4.2 Introduction

Signal Description
Introduction

The MMC2107 is available in two 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

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.
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4.3 Package Pinout Summary

Technical Data

Refer to:

e Table 4-1 for a summary of the pinouts for both packages

* Figure 4-1 and Figure 4-2 for a pictorial view of the pinouts

» Table 4-2 for a brief description of each signal

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

Pin Number )
144-Pin Package 100-Pin Package Pin Name
1 1 D30/ PA6
2 2 D29 / PA5S
3 3 D28 / PA4
4 4 D27 /| PA3
5 5 D26 / PA2
6 — All
7 6 D25/ PA1
8 — Vss
9 — Vbp
10 7 D24 / PAO
11 — Al10
12 8 D23 /PB7
13 — A9
14 — A8
15 9 D22 / PB6
16 10 D21 /PB5
17 11 D20 /PB4
18 12 Vss
19 13 Vbp
20 14 D19 /PB3
21 15 D18 / PB2
22 16 D17 / PB1
23 — A7
24 — A6
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Table 4-1. Package Pinouts (Sheet 2 of 5)

Pin Number )
144-Pin Package 100-Pin Package Pin Name
25 17 D16 / PBO
26 — A5
27 18 D15/ PC7
28 — Ad
29 — A3
30 19 D14/ PC6
31 20 D13/ PC5
32 21 Vss
33 22 Vbb
34 23 D12/ PC4
35 24 D11/ PC3
36 25 D10/ PC2
37 26 D9/PC1
38 27 D8/ PCO
39 28 D7/ PD7
40 29 D6/ PD6
41 30 D5/ PD5
42 31 D4/ PDA4
43 32 D3/PD3
44 — Vss
45 — Vop
46 33 D2/PD2
47 — A2
48 34 D1/PD1
49 — Al
50 — A0
51 35 DO/ PDO
52 36 ICOC23
53 37 ICOC22
54 38 ICOC21
55 39 ICOC20
MMC2107 — Rev. 2.0 Technical Data
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Table 4-1. Package Pinouts (Sheet 3 of 5)

Technical Data

Pin Number )
144-Pin Package 100-Pin Package Pin Name
56 40 ICOC13
57 41 ICOC12
58 42 ICOC11
59 — R/W
60 — CSE1l
61 43 ICOC10
62 — CSEO
63 44 TEST
64 — Vss
65 — Vbp
66 45 TXD2
67 — TC2
68 46 RXD2
69 47 TXD1
70 48 RXD1
71 49 INTO
72 50 INT1
73 51 Vssp
74 52 (/s
75 53 INT2
76 54 Vgg
77 55 Vpp
78 — TC1
79 56 INT3
80 — TCO
81 — CS3
82 57 INT4
83 — Cs2
84 58 INT5
85 — Cs1

MMC2107 — Rev. 2.0
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Table 4-1. Package Pinouts (Sheet 4 of 5)

Pin Number )
144-Pin Package 100-Pin Package Pin Name
86 — CS0
87 59 Vpp
88 60 INT6
89 61 INT7
90 62 MOSI
91 63 MISO
92 64 VsTBY
93 65 SCK
94 66 SS
95 — OE
96 — EB3
97 67 SHS / PE7
98 — EB2
99 68 TA/ PE6
100 — EB1
101 — EBO
102 69 TEA/ PE5
103 70 VbbH
104 71 PQB3
105 72 PQB2
106 73 PQB1
107 74 PQBO
108 75 PQA4
109 76 PQA3
110 77 PQA1
111 78 PQAO
112 79 VRL
113 80 VRH
114 81 Vssa
115 82 Vbba

Technical Data
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Table 4-1. Package Pinouts (Sheet 5 of 5)

Technical Data

Pin Number )
144-Pin Package 100-Pin Package Pin Name
116 — A22
117 — A21
118 83 RESET
119 — A20
120 84 RSTOUT
121 — Al9
122 — Al8
123 85 VbpsyN
124 86 XTAL
125 87 EXTAL
126 88 Vsssyn
127 89 Vss
128 90 CLKOUT
129 91 Vbp
130 92 TCLK
131 — Al7
132 — Al6
133 93 TDI
134 — Al5
135 94 TDO
136 — Al4
137 — Al3
138 95 T™MS
139 — Al2
140 96 Vss
141 97 Vbp
142 98 TRST
143 99 DE
144 100 D31/ PA7
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Figure 4-1. 144-Pin LQFP Assignments
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Table 4-2. Signal Descriptions (Sheet 1 of 3)

Drive Output
Name(® Alternate Qty. | Dir. :—T)EJsutt Slnpuzz) Strength | py|jup® Driver
T 9YNETT Control® (ST/OD/ISP)®)
Reset
RESET — 1 |yjo®| Y Y — Pullup —
RSTOUT SHOWINT 1 |yo® | — — LOAD — ST
Clock
EXTAL — 1| N N — — SP
XTAL — 1] 0| — — — _ Sp
CLKOUT — 1 |yjo® | — — LOAD — ST
Vbpsyn — 1 [ — — — — —
VsssyN — 1 [ — — — — —

External Memory Interface and Ports

PA[7:0], PB[7:0]

D[31:0] PC[7:0]. PD[7:0] 32|10 | Y Y LOAD — ST

SHS RCON / PE7 1|10 | Y Y LOAD Pullup ST

TA PE6 1| 10 Y Y LOAD Pullup ST

TEA PE5 1 (10| Y Y LOAD Pullup ST

CSE[1:0] PE[4:3] 2 | 1o | v 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:,(ﬂ’[7F? OG]W:O] 23 | o | v Y LOAD | Pullup ST

EB[3:0] PI[7:4] 4 [ 1O | Y Y LOAD Pullup ST

CSI[3:0] PI[3:0] 4 |10 | Y Y LOAD Pullup ST

OE - 1 [yo®| — - LOAD - ST

Edge Port

INT[7:6] TSIZ[1:0] / GPIO 2 | 1o | Y Y LOAD — —

INT[5:2] PSTAT[3:0]/GPIO | 4 | 1/O | Y Y LOAD — —

INT[1:0] GPIO 2 | 10 Y Y LOAD — —
MMC2107 — Rev. 2.0 Technical Data
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Table 4-2. 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/0D™
SCK GPIO 1 | IO Y Y RDPSPO | pullup® sT/0D™
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/0D™
RXD1 GPIO 1 | IO Y Y RDPSCIO | Pullup® sT/0D™
TXD2 GPIO 1 | IO Y Y RDPSCIO | Pullup® sT/0DM
RXD2 GPIO 1 | IO Y Y RDPSCIO | Pullup® sT/0D™
Timer 1 and Timer 2
ICOC13 IC/OC/PAI/GPIO | 1 | /O | Y Y RDPT | Pullup® ST
ICOC1[2:0] IC/OC/GPIO 3 |10 | Y Y RDPT | Pullup® ST
ICOC23 IC/OC/PAI/GPIO | 1 | /O | 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 R R e e
PQBI[3:0] GPI 4 | Y Y — — —
VRH — 1 I — — — — —
Vi — 1 | — — — — —
Vbpa — 1 | — — — _ _
Vssa — 1 | — — — _ _
VbpH — 1 [ — — — — —

Technical Data
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Table 4-2. Signal Descriptions (Sheet 3 of 3)
| t| mput Drive Output
Name® Alternate Qty. | Dir. S;:t s ? Strength | py|jup® Driver
S SYNET Control® (ST/IOD/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| 10 Y N LOAD Pullup oD
Test
TEST — 1 | Y N — — —
Power Supplies
Vpp — A I T — — — —
VbDF — 1 [ — — — — —
Vssr — 1 [ — — — — —
VstBY — 1 [ — — — — —
Vbp — 50 1 | — — — — —
Vss — 50 1 | — — — — —
Vbp — 3 | — — — — —
Vss — 3 | — — — — —
Total 100
Total with optional pins 144
1. Shaded signals are for optional bond-out for 144-pin package.
2. Synchronized input used only if signal configured as a digital /0. RESET signal is always synchronized, except in low-
power stop mode.
3. LOAD (chip configuration register bit), RDPSPO (SPIPURD register bit in SPI), RDPSCIO (SCIPURD register bit in both
SCIs), RDPT (TIMSCR2 register bit in both timers)
4. All pullups are disconnected when the signal is programmed as an output.
5. Output driver type: ST = standard, OD = standard driver with open-drain pulldown option selected, SP = special
6. Digital input function for RSTOUT, CLKOUT, OE, and digital output function for RESET used only for JTAG boundary scan
7. Open-drain and pullup function selectable via programmer’'s model in module configuration registers
8. Three-state output with no input function
MMC2107 — Rev. 2.0 Technical Data
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4.4 MMC2107 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 MMC2107.

4.4.1 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.

« Ifthe internal reset is not asserted, then setting the FRCRSTOUT
bit in the reset control register will assert the RSTOUT signal for
as long as the FRCRSTOUT bit is set.

» Iftheinternal 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.

« Iftheinternal 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.

Technical Data MMC2107 — Rev. 2.0
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4.42 INT Signal Functions

NOTE:

The INT signals have these multiple functions:

e 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 MCORE.

e Ifthe PSTEN bit in the chip configuration register is set, then
INT[5:2] will be used to reflect the state of the PSTAT[3:0] signals
from the MCORE.

If the 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 values for PUPSCI1 and PUPSCIO will be 0. Thus, the
pullup function is disabled by default.

4.5 Signal Descriptions

4.5.1 Reset Signals

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

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

45.1.1 Reset In (RESET)

This active-low input signal is used as an external reset request.

4.5.1.2 Reset Out (RSTOUT)

MMC2107 — Rev. 2.0

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 options on the data bus. 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.
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4.5.2 Phase-Lock Loop (PLL) and Clock Signals

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

4.5.2.1 External Clock In (EXTAL)

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

4.5.2.2 Crystal (XTAL)

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

4.5.2.3 Clock Out (CLKOUT)

This output signal reflects the internal system clock.

4.5.2.4 Synthesizer Power (Vppsyn @and Vgssyn)

These are dedicated quiet power and ground supply signals for the
frequency synthesizer circuit.

4.5.3 External Memory Interface Signals

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

4.5.3.1 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.

Technical Data MMC2107 — Rev. 2.0
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4.5.3.2 Show Cycle Strobe (SHS)

NOTE:

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.

This input signal, used only during reset, indicates whether the states on
the external signals affect the chip configuration.

4.5.3.3 Transfer Acknowledge (ﬁ)

This 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.

4.5.3.4 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.

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

These output signals provide information for development support.

4.5.3.6 Transfer Code (TCJ[2:0])

These output signals indicate the data transfer code for the current bus
cycle.

4.5.3.7 Read/Write (R/W)

MMC2107 — Rev. 2.0

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.
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4.5.3.8 Address Bus (A[22:0])

These output signals provide the address for the current bus transfer.

4.5.3.9 Enable Byte (EBJ[3:0])

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

4.5.3.10 Chip Select (CS[3:0])

These output signals select external devices for external bus
transactions.

4.5.3.11 Output Enable (OE)

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

4.5.4 Edge Port Signals

These signals are used by the edge port module.

4.5.4.1 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 MeCORE transfer
size.

4.5.4.2 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
MeCORE processor status.
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4.5.4.3 External Interrupts (INT[1:0])

These bidirectional signals function as either external interrupt sources
or GPIO.

45.5 Serial Peripheral Interface Module Signals

These signals are used by the SPI module and may also be configured
to be discrete 1/O signals.

45.5.1 Master Out/Slave In (MOSI)

This signal is the serial data output from the SPI1in master mode and the
serial data input in slave mode.

4.5.5.2 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.

4.5.5.3 Serial Clock (SCK)

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

4.5.5.4 Slave Select (§)

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

4.5.6 Serial Communications Interface Module Signals

These signals are used by the two SCI modules.

4.5.6.1 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.

MMC2107 — Rev. 2.0 Technical Data
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4.5.6.2 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.

4.5.7 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.

4.5.8 Analog-to-Digital Converter Signals

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

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

These signals provide the analog inputs to the QADC. The PQA signals
may also be used as general-purpose digital I/0. The PQB signals may
also be used as general-purpose digital inputs.

4.5.8.2 Analog Reference (Vgry and V)

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

4.5.8.3 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.

4.5.8.4 Positive Supply (Vppn)

This signal supplies positive power to the ESD structures in the QADC
pads.

Technical Data MMC2107 