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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Part 1  Overview

1.1   56F8346/56F8146 Features

1.1.1 Core
• Efficient 16-bit 56800E family controller engine with dual Harvard architecture
• Up to 60 Million Instructions Per Second (MIPS) at 60MHz core frequency
• Single-cycle 16 × 16-bit parallel Multiplier-Accumulator (MAC)
• Four 36-bit accumulators, including extension bits
• Arithmetic and logic multi-bit shifter
• Parallel instruction set with unique DSP addressing modes
• Hardware DO and REP loops
• Three internal address buses
• Four internal data buses
• Instruction set supports both DSP and controller functions
• Controller-style addressing modes and instructions for compact code
• Efficient C compiler and local variable support
• Software subroutine and interrupt stack with depth limited only by memory
• JTAG/EOnCE debug programming interface

1.1.2 Differences Between Devices
Table 1-1 outlines the key differences between the 56F8346 and 56F8146 devices.

Table 1-1 Device Differences
Feature 56F8346 56F8146

Guaranteed Speed 60MHz/60 MIPS 40MHz/40 MIPS

Program RAM 4KB Not Available

Data Flash 8KB Not Available

PWM 2 x 6 1 x 6

CAN 1 Not Available

Quad Timer 4 2

Quadrature Decoder 2 x 4 1 x 4

Temperature Sensor 1 Not Available

Dedicated GPIO — 5
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• Two Serial Communication Interfaces (SCIs), each with two pins (or four additional GPIO lines)
• Up to two Serial Peripheral Interfaces (SPIs), both with configurable 4-pin port (or eight additional GPIO 

lines)
— In the 56F8346, SPI1 can also be used as Quadrature Decoder 1 or Quad Timer B
— In the 56F8146, SPI1 can alternately be used only as GPIO

• Computer Operating Properly (COP)/Watchdog timer
• Two dedicated external interrupt pins
• 62 General Purpose I/O (GPIO) pins
• External reset input pin for hardware reset
• External reset output pin for system reset
• Integrated low-voltage interrupt module
• JTAG/Enhanced On-Chip Emulation (OnCE) for unobtrusive, processor speed-independent, real-time 

debugging 
• Software-programmable, Phase Lock Loop (PLL)-based frequency synthesizer for the core clock

1.1.5 Energy Information
• Fabricated in high-density CMOS with 5V-tolerant, TTL-compatible digital inputs
• On-board 3.3V down to 2.6V voltage regulator for powering internal logic and memories; can be disabled
• On-chip regulators for digital and analog circuitry to lower cost and reduce noise
• Wait and Stop modes available
• ADC smart power management
• Each peripheral can be individually disabled to save power

1.2   Device Description
The 56F8346 and 56F8146 are members of the 56800E core-based family of controllers. Each combines,
on a single chip, the processing power of a Digital Signal Processor (DSP) and the functionality of a
microcontroller with a flexible set of peripherals to create an extremely cost-effective solution. Because
of its low cost, configuration flexibility, and compact program code, the 56F8346 and 56F8146 are
well-suited for many applications. The devices include many peripherals that are especially useful for
motion control, smart appliances, steppers, encoders, tachometers, limit switches, power supply and
control, automotive control (56F8346 only), engine management, noise suppression, remote utility
metering, industrial control for power, lighting, and automation applications.

The 56800E core is based on a Harvard-style architecture consisting of three execution units operating in
parallel, allowing as many as six operations per instruction cycle. The MCU-style programming model and
optimized instruction set allow straightforward generation of efficient, compact DSP and control code.
The instruction set is also highly efficient for C/C++ Compilers to enable rapid development of optimized
control applications. 

The 56F8346 and 56F8146 support program execution from either internal or external memories. Two
data operands can be accessed from the on-chip data RAM per instruction cycle. These devices also
provide two external dedicated interrupt lines and up to 62 General Purpose Input/Output (GPIO) lines,
depending on peripheral configuration.
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1.5   Product Documentation
The documents in Table 1-3 are required for a complete description and proper design with the 56F8346
and 56F8146 devices. Documentation is available from local Freescale distributors, Freescale
semiconductor sales offices, Freescale Literature Distribution Centers, or online at
http://www.freescale.com.

Table 1-3 Chip Documentation

Table 1-2 Bus Signal Names
Name Function

Program Memory Interface
pdb_m[15:0] Program data bus for instruction word fetches or read operations.

cdbw[15:0] Primary core data bus used for program memory writes. (Only these 16 bits of the cdbw[31:0] bus 
are used for writes to program memory.)

pab[20:0] Program memory address bus. Data is returned on pdb_m bus.
Primary Data Memory Interface Bus

cdbr_m[31:0] Primary core data bus for memory reads. Addressed via xab1 bus.

cdbw[31:0] Primary core data bus for memory writes. Addressed via xab1 bus.

xab1[23:0] Primary data address bus. Capable of addressing bytes1, words, and long data types. Data is written 
on cdbw and returned on cdbr_m. Also used to access memory-mapped I/O.

1. Byte accesses can only occur in the bottom half of the memory address space. The MSB of the address will be forced
to 0.

Secondary Data Memory Interface
xdb2_m[15:0] Secondary data bus used for secondary data address bus xab2 in the dual memory reads.

xab2[23:0] Secondary data address bus used for the second of two simultaneous accesses. Capable of 
addressing only words. Data is returned on xdb2_m.

Peripheral Interface Bus
IPBus [15:0] Peripheral bus accesses all on-chip peripherals registers. This bus operates at the same clock rate 

as the Primary Data Memory and therefore generates no delays when accessing the processor.
Write data is obtained from cdbw. Read data is provided to cdbr_m.

Topic Description Order Number

DSP56800E
Reference Manual

Detailed description of the 56800E family architecture, 
and 16-bit controller core processor and the instruction 
set

DSP56800ERM

56F8300 Peripheral User Manual Detailed description of peripherals of the 56F8300 
devices

MC56F8300UM

56F8300 SCI/CAN Bootloader User 
Manual

Detailed description of the SCI/CAN Bootloaders 
56F8300 family of devices 

MC56F83xxBLUM

56F8346/56F8146
Technical Data Sheet

Electrical and timing specifications, pin descriptions, 
and package descriptions (this document)

MC56F8346

Errata Details any chip issues that might be present MC56F8346E
MC56F8146E
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1.6   Data Sheet Conventions
This data sheet uses the following conventions: 

OVERBAR This is used to indicate a signal that is active when pulled low. For example, the RESET pin is 
active when low.

“asserted” A high true (active high) signal is high or a low true (active low) signal is low.

“deasserted” A high true (active high) signal is low or a low true (active low) signal is high.

Examples: Signal/Symbol Logic State Signal State Voltage1

1. Values for VIL, VOL, VIH, and VOH are defined by individual product specifications.

PIN True Asserted VIL/VOL

PIN False Deasserted VIH/VOH

PIN True Asserted VIH/VOH

PIN False Deasserted VIL/VOL
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Part 2  Signal/Connection Descriptions

2.1   Introduction
The input and output signals of the 56F8346 and 56F8146 are organized into functional groups, as detailed
in Table 2-1 and as illustrated in Figure 2-1. In Table 2-2, each table row describes the signal or signals
present on a pin.

Table 2-1 Functional Group Pin Allocations

Functional Group
Number of Pins in Package

56F8346 56F8146

Power (VDD or VDDA) 9 9

Power Option Control 1 1

Ground (VSS or VSSA) 6 6

Supply Capacitors1 & VPP

1. If the on-chip regulator is disabled, the VCAP pins serve as 2.5V VDD_CORE power inputs

6 6

PLL and Clock 4 4

Address Bus 17 17

Data Bus 16 16

Bus Control 6 6

Interrupt and Program Control 6 6

Pulse Width Modulator (PWM) Ports 25 13

Serial Peripheral Interface (SPI) Port 0 4 4

Serial Peripheral Interface (SPI) Port 1 — 4

Quadrature Decoder Port 02

2. Alternately, can function as Quad Timer pins or GPIO 

4 4

Quadrature Decoder Port 13

3. Pins in this section can function as Quad Timer, SPI #1, or GPIO

4 —

Serial Communications Interface (SCI) Ports 4 4

CAN Ports 2 —

Analog to Digital Converter (ADC) Ports 21 21

Quad Timer Module Ports 3 1

JTAG/Enhanced On-Chip Emulation (EOnCE) 5 5

Temperature Sense 1 —

Dedicated GPIO — 5
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DS

(CS1)

(GPIOD9)

47 Output

Input/
Output

In reset, 
output is 
disabled, 
pull-up is 
enabled 

Data Memory Select — This signal is actually CS1 in the EMI, 
which is programmed at reset for compatibility with the 56F80x DS 
signal. DS is asserted low for external data memory access.

Depending upon the state of the DRV bit in the EMI bus control 
register (BCR), DS is tri-stated when the external bus is inactive.

CS1 resets to provide the DS function as defined on the 56F80x 
devices.

Port D GPIO — This GPIO pin can be individually programmed as 
an input or output pin.

To deactivate the internal pull-up resistor, clear bit 9 in the 
GPIOD_PUR register.

GPIOD0

(CS2)

48 Input/
Output

Output

Input, 
pull-up 

enabled

Port D GPIO — These two GPIO pins can be individually 
programmed as input or output pins.

Chip Select — CS2 - CS3 may be programmed within the EMI 
module to act as chip selects for specific areas of the external 
memory map.

Depending upon the state of the DRV bit in the EMI bus control 
register (BCR), CS2 - CS3 are tri-stated when the external bus is 
inactive.

Most designs will want to change the DRV state to DRV = 1 instead of 
using the default setting.

At reset, these pins are configured as GPIO.

To deactivate the internal pull-up resistor, clear the appropriate 
GPIO bit in the GPIOD_PUR register. 

Example: GPIOD0, clear bit 0 in the GPIOD_PUR register.

GPIOD1

(CS3)

49

TXD0

(GPIOE0)

4 Output

Input/
Output

In reset, 
output is 
disabled, 
pull-up is 
enabled 

Transmit Data — SCI0 transmit data output

Port E GPIO — This GPIO pin can be individually programmed as 
an input or output pin.

After reset, the default state is SCI output.

To deactivate the internal pull-up resistor, clear bit 0 in the 
GPIOE_PUR register. 

Table 2-2  Signal and Package Information for the 144 Pin LQFP

Signal Name Pin No. Type
State 

During 
Reset

Signal Description
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PHASEB0

(TA1)

(GPIOC5)

140 Schmitt
Input

Schmitt
Input/
Output

Schmitt
Input/
Output

Input, 
pull-up 

enabled

Phase B — Quadrature Decoder 0, PHASEB input

TA1 — Timer A, Channel 

Port C GPIO — This GPIO pin can be individually programmed as 
an input or output pin.

After reset, the default state is PHASEB0.

To deactivate the internal pull-up resistor, clear bit 5 of the 
GPIOC_PUR register.

INDEX0

(TA2)

(GPOPC6)

141 Schmitt
Input

Schmitt
Input/
Output

Schmitt
Input/
Output

Input, 
pull-up 

enabled

Index — Quadrature Decoder 0, INDEX input

TA2 — Timer A, Channel 2

Port C GPIO — This GPIO pin can be individually programmed as 
an input or output pin.

After reset, the default state is INDEX0.

To deactivate the internal pull-up resistor, clear bit 6 of the 
GPIOC_PUR register.

HOME0

(TA3)

(GPIOC7)

142 Schmitt
Input

Schmitt
Input/
Output

Schmitt
Input/
Output

Input, 
pull-up 

enabled

Home — Quadrature Decoder 0, HOME input

TA3 — Timer A, Channel 3

Port C GPIO — This GPIO pin can be individually programmed as 
an input or output pin.

After reset, the default state is HOME0.

To deactivate the internal pull-up resistor, clear bit 7 of the 
GPIOC_PUR register.

Table 2-2  Signal and Package Information for the 144 Pin LQFP

Signal Name Pin No. Type
State 

During 
Reset

Signal Description
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in the 56F8346/56F8146). 

The EMI_MODE pin also affects the reset vector address, as provided in Table 4-4. Additional pins must
be configured as address or chip select signals to access addresses at P:$10 0000 and above.

Note: Program RAM is NOT available on the 56F8146 device.

 

4.3   Interrupt Vector Table
Table 4-5 provides the reset and interrupt priority structure, including on-chip peripherals. The table is
organized with higher-priority vectors at the top and lower-priority interrupts lower in the table. The
priority of an interrupt can be assigned to different levels, as indicated, allowing some control over

Table 4-4 Program Memory Map at Reset

Begin/End 
Address

Mode 0 (MA = 0) Mode 11 (MA = 1)

1. If Flash Security Mode is enabled, EXTBOOT Mode 1 cannot be used. See Security Features, Part 7.

Internal Boot External Boot

Internal Boot 
16-Bit External Address Bus

EMI_MODE = 02,3
16-Bit External Address Bus

2. This mode provides maximum compatibility with 56F80x parts while operating externally.
3. “EMI_MODE =0” when EMI_MODE pin is tied to ground at boot up.

EMI_MODE = 14

20-Bit External Address Bus

4. “EMI_MODE =1” when EMI_MODE pin is tied to VDD at boot up.

P:$1F FFFF
P:$10 0000

External Program Memory5

5. Not accessible in reset configuration, since the address is above P:$00 FFFF. The higher bit address/GPIO (and/or chip se-
lects) pins must be reconfigured before this external memory is accessible.

External Program Memory5 External Program Memory5

P:$0F FFFF
P:$03 0000

External Program RAM
COP Reset Address = 02 00026

Boot Location = 02 00006

6. Booting from this external address allows prototyping of the internal Boot Flash.

P:$02 FFFF
P:$02 F800

On-Chip Program RAM
4KB

P:$02 F7FF
P:$02 1000

Reserved
116KB

P:$02 0FFF
P:$02 0000

Boot Flash
8KB
COP Reset Address = 02 0002
Boot Location = 02 0000

Boot Flash
8KB
(Not Used for Boot in this Mode)

P:$01 FFFF
P:$01 0000

External Program RAM5 Internal Program Flash7

128KB

7. The internal Program Flash is relocated in this mode making it accessible.

P:$00 FFFF
P:$00 0000

Internal Program Flash 
128KB

External Program RAM
COP Reset Address = 00 0002
Boot Location = 00 0000



56F8346 Technical Data, Rev. 15

50  Freescale Semiconductor
Preliminary

Program Memory buses. They are controlled by one set of banked registers. Data Memory Flash resides
on the Data Memory buses and is controlled separately by own set of banked registers.

The top nine words of the Program Memory Flash are treated as special memory locations. The content of
these words is used to control the operation of the Flash Controller. Because these words are part of the
Flash Memory content, their state is maintained during power-down and reset. During chip initialization,
the content of these memory locations is loaded into Flash Memory control registers, detailed in the Flash
Memory chapter of the 56F8300 Peripheral User Manual. These configuration parameters are located
between $00_FFF7 and $00_FFFF.

Figure 4-1 Flash Array Memory Maps

Table 4-7 shows the page and sector sizes used within each Flash memory block on the chip.

Note: Data Flash is NOT available on the 56F8146 device.

Please see 56F8300 Peripheral User Manual for additional Flash information.

Table 4-7.   Flash Memory Partitions
Flash Size Sectors Sector Size Page Size

Program Flash 128KB 16 4K x 16 bits 512 x 16 bits

Data Flash 8KB 16 256 x 16 bits 256 x 16 bits

Boot Flash 8KB 4 1K x 16 bits 256 x 16 bits

BOOT_FLASH_START = $02_0000

 BOOT_FLASH_START + $1FFF

Block 0 Odd
Block 0 Even

 PROG_FLASH_START + $00_FFFF

 . 
. .

8KB
Boot

Reserved

Configure Field PROG_FLASH_START + $00_FFF7
 PROG_FLASH_START + $00_FFF6

128K Bytes

 PROG_FLASH_START = $00_0000

 FM_PROG_MEM_TOP = $00_FFFF

 BLOCK 0 Odd (2 Bytes) $00_0003
 BLOCK 0 Even (2 Bytes) $00_0002
 BLOCK 0 Odd (2 Bytes) $00_0001
 BLOCK 0 Even (2 Bytes) $00_0000

FM_BASE + $14 Banked Registers

Unbanked Registers

8KB

FM_BASE + $00

DATA_FLASH_START + $0FFF

DATA_FLASH_START + $0000

Data MemoryProgram Memory

Note: Data Flash is
NOT available in the
56F8146 device.
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Table 4-13 Quad Timer C Registers Address Map  
(TMRC_BASE = $00 F0C0)

Register Acronym Address Offset Register Description 

TMRC0_CMP1 $0 Compare Register 1

TMRC0_CMP2 $1 Compare Register 2

TMRC0_CAP $2 Capture Register

TMRC0_LOAD $3 Load Register

TMRC0_HOLD $4 Hold Register

TMRC0_CNTR $5 Counter Register

TMRC0_CTRL $6 Control Register

TMRC0_SCR $7 Status and Control Register

TMRC0_CMPLD1 $8 Comparator Load Register 1

TMRC0_CMPLD2 $9 Comparator Load Register 2

TMRC0_COMSCR $A Comparator Status and Control Register

Reserved

TMRC1_CMP1 $10 Compare Register 1

TMRC1_CMP2 $11 Compare Register 2

TMRC1_CAP $12 Capture Register

TMRC1_LOAD $13 Load Register

TMRC1_HOLD $14 Hold Register

TMRC1_CNTR $15 Counter Register

TMRC1_CTRL $16 Control Register

TMRC1_SCR $17 Status and Control Register

TMRC1_CMPLD1 $18 Comparator Load Register 1

TMRC1_CMPLD2 $19 Comparator Load Register 2

TMRC1_COMSCR $1A Comparator Status and Control Register

Reserved

TMRC2_CMP1 $20 Compare Register 1

TMRC2_CMP2 $21 Compare Register 2

TMRC2_CAP $22 Capture Register

TMRC2_LOAD $23 Load Register

TMRC2_HOLD $24 Hold Register

TMRC2_CNTR $25 Counter Register

TMRC2_CTRL $26 Control Register



56F8346 Technical Data, Rev. 15

64  Freescale Semiconductor
Preliminary

Table 4-19 Interrupt Control Registers Address Map
(ITCN_BASE = $00 F1A0)

Register Acronym Address Offset Register Description 

IPR 0 $0 Interrupt Priority Register 0

IPR 1 $1 Interrupt Priority Register 1

IPR 2 $2 Interrupt Priority Register 2

IPR 3 $3 Interrupt Priority Register 3

IPR 4 $4 Interrupt Priority Register 4

IPR 5 $5 Interrupt Priority Register 5

IPR 6 $6 Interrupt Priority Register 6

IPR 7 $7 Interrupt Priority Register 7

IPR 8 $8 Interrupt Priority Register 8

IPR 9 $9 Interrupt Priority Register 9

VBA $A Vector Base Address Register

FIM0 $B Fast Interrupt Match Register 0

FIVAL0 $C Fast Interrupt Vector Address Low 0 Register

FIVAH0 $D Fast Interrupt Vector Address High 0 Register

FIM1 $E Fast Interrupt Match Register 1

FIVAL1 $F Fast Interrupt Vector Address Low 1 Register

FIVAH1 $10 Fast Interrupt Vector Address High 1 Register

IRQP 0 $11 IRQ Pending Register 0

IRQP 1 $12 IRQ Pending Register 1

IRQP 2 $13 IRQ Pending Register 2

IRQP 3 $14 IRQ Pending Register 3

IRQP 4 $15 IRQ Pending Register 4

IRQP 5 $16 IRQ Pending Register 5

$17 Reserved

ICTL $1D Interrupt Control Register 

Table 4-20 Analog-to-Digital Converter Registers Address Map
(ADCA_BASE = $00 F200)

Register Acronym Address Offset Register Description 

ADCA_CR 1 $0 Control Register 1
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FMOPT 1 $1B 16-Bit Information Option Register 1
Not used

FMOPT 2 $1C 16-Bit Information Option Register 2
Room temperature ADC reading of Temperature Sensor; 
value set during factory test

Table 4-38 FlexCAN Registers Address Map
(FC_BASE = $00 F800)

FlexCAN is NOT available in the 56F8146 device
Register Acronym Address Offset Register Description 

FCMCR $0 Module Configuration Register

Reserved

FCCTL0 $3 Control Register 0 Register

FCCTL1 $4 Control Register 1 Register

FCTMR $5 Free-Running Timer Register

FCMAXMB $6 Maximum Message Buffer Configuration Register

Reserved

FCRXGMASK_H $8 Receive Global Mask High Register

FCRXGMASK_L $9 Receive Global Mask Low Register

FCRX14MASK_H $A Receive Buffer 14 Mask High Register

FCRX14MASK_L $B Receive Buffer 14 Mask Low Register

FCRX15MASK_H $C Receive Buffer 15 Mask High Register

FCRX15MASK_L $D Receive Buffer 15 Mask Low Register

Reserved

FCSTATUS $10 Error and Status Register

FCIMASK1 $11 Interrupt Masks 1 Register

FCIFLAG1 $12 Interrupt Flags 1 Register

FCR/T_ERROR_CNTRS $13 Receive and Transmit Error Counters Register

Reserved

Reserved

Reserved

FCMB0_CONTROL $40 Message Buffer 0 Control / Status Register 

FCMB0_ID_HIGH $41 Message Buffer 0 ID High Register 

Table 4-37 Flash Module Registers Address Map (Continued)
(FM_BASE = $00 F400)

Register Acronym Address Offset Register Description 
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• Wait and Stop Modes 
During Wait and Stop modes, the system clocks and the 56800E core are turned off. The ITCN will signal 
a pending IRQ to the System Integration Module (SIM) to restart the clocks and service the IRQ. An IRQ 
can only wake up the core if the IRQ is enabled prior to entering the Wait or Stop mode. Also, the IRQA 
and IRQB signals automatically become low-level sensitive in these modes even if the control register bits 
are set to make them falling-edge sensitive. This is because there is no clock available to detect the falling 
edge.

A peripheral which requires a clock to generate interrupts will not be able to generate interrupts during Stop 
mode. The FlexCAN module can wake the device from Stop mode, and a reset will do just that, or IRQA 
and IRQB can wake it up.

5.6   Register Descriptions
A register address is the sum of a base address and an address offset. The base address is defined at the
system level and the address offset is defined at the module level. The ITCN peripheral has 24 registers. 

Table 5-3 ITCN Register Summary 
(ITCN_BASE = $00F1A0)

Register 
Acronym Base Address + Register Name Section Location

IPR0 $0 Interrupt Priority Register 0 5.6.1

IPR1 $1 Interrupt Priority Register 1 5.6.2

IPR2 $2 Interrupt Priority Register 2 5.6.3

IPR3 $3 Interrupt Priority Register 3 5.6.4

IPR4  $4 Interrupt Priority Register 4 5.6.5

IPR5 $5 Interrupt Priority Register 5 5.6.6

IPR6 $6 Interrupt Priority Register 6 5.6.7

IPR7  $7 Interrupt Priority Register 7 5.6.8

IPR8 $8 Interrupt Priority Register 8 5.6.9

IPR9 $9 Interrupt Priority Register 9 5.6.10

VBA $A Vector Base Address Register 5.6.11

FIM0 $B Fast Interrupt 0 Match Register 5.6.12

FIVAL0 $C Fast Interrupt 0 Vector Address Low Register 5.6.13

FIVAH0 $D Fast Interrupt 0 Vector Address High Register 5.6.14

FIM1 $E Fast Interrupt 1 Match Register 5.6.15

FIVAL1 $F Fast Interrupt 1 Vector Address Low Register 5.6.16

FIVAH1 $10 Fast Interrupt 1 Vector Address High Register 5.6.17

IRQP0 $11 IRQ Pending Register 0 5.6.18

IRQP1  $12 IRQ Pending Register 1 5.6.19
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5.6.11 Vector Base Address Register (VBA)

Figure 5-13 Vector Base Address Register (VBA)

5.6.11.1   Reserved—Bits 15–13
This bit field is reserved or not implemented. It is read as 0 and cannot be modified by writing.

5.6.11.2   Interrupt Vector Base Address (VECTOR BASE ADDRESS)—Bits 12–0
The contents of this register determine the location of the Vector Address Table. The value in this register
is used as the upper 13 bits of the interrupt Vector Address Bus (VAB[20:0]). The lower eight bits are
determined based upon the highest-priority interrupt. They are then appended onto VBA before presenting
the full VAB to the 56800E core; see Part 5.3.1 for details.

5.6.12 Fast Interrupt 0 Match Register (FIM0)

Figure 5-14 Fast Interrupt 0 Match Register (FIM0)

5.6.12.1   Reserved—Bits 15–7
This bit field is reserved or not implemented. It is read as 0 and cannot be modified by writing.

5.6.12.2   Fast Interrupt 0 Vector Number (FAST INTERRUPT 0)—Bits 6–0
This value determines which IRQ will be a Fast Interrupt 0. Fast interrupts vector directly to a service
routine based on values in the Fast Interrupt Vector Address registers without having to go to a jump table
first; see Part 5.3.3. IRQs used as fast interrupts must be set to priority level 2. Unexpected results will
occur if a fast interrupt vector is set to any other priority. Fast interrupts automatically become the
highest-priority level 2 interrupt, regardless of their location in the interrupt table, prior to being declared
as fast interrupt. Fast Interrupt 0 has priority over Fast Interrupt 1. To determine the vector number of each
IRQ, refer to Table 4-5.

Base + $A 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Read 0 0 0
VECTOR BASE ADDRESS

Write

RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Base + $B 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Read 0 0 0 0 0 0 0 0 0
FAST INTERRUPT 0

Write

RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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• 1 = An interrupt is being sent to the 56800E core

5.6.30.2   Interrupt Priority Level (IPIC)—Bits 14–13
These read-only bits reflect the state of the new interrupt priority level bits being presented to the 56800E
core at the time the last IRQ was taken. This field is only updated when the 56800E core jumps to a new
interrupt service routine. 

Note: Nested interrupts may cause this field to be updated before the original interrupt service routine can 
read it.

• 00 = Required nested exception priority levels are 0, 1, 2, or 3
• 01 = Required nested exception priority levels are 1, 2, or 3
• 10 = Required nested exception priority levels are 2 or 3
• 11 = Required nested exception priority level is 3

5.6.30.3   Vector Number - Vector Address Bus (VAB)—Bits 12–6
This read-only field shows the vector number (VAB[7:1]) used at the time the last IRQ was taken. This
field is only updated when the 56800E core jumps to a new interrupt service routine. 

Note: Nested interrupts may cause this field to be updated before the original interrupt service routine can 
read it.

5.6.30.4   Interrupt Disable (INT_DIS)—Bit 5
This bit allows all interrupts to be disabled.

• 0 = Normal operation (default)
• 1 = All interrupts disabled

5.6.30.5   Reserved—Bit 4
This bit field is reserved or not implemented. It is read as 1 and cannot be modified by writing.

5.6.30.6   IRQB State Pin (IRQB STATE)—Bit 3
This read-only bit reflects the state of the external IRQB pin.

5.6.30.7   IRQA State Pin (IRQA STATE)—Bit 2
This read-only bit reflects the state of the external IRQA pin.

5.6.30.8   IRQB Edge Pin (IRQB Edg)—Bit 1 
This bit controls whether the external IRQB interrupt is edge- or level-sensitive. During Stop and Wait
modes, it is automatically level-sensitive.

• 0 = IRQB interrupt is a low-level sensitive (default)
• 1 = IRQB interrupt is falling-edge sensitive. 
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6.3   Operating Modes 
Since the SIM is responsible for distributing clocks and resets across the chip, it must understand the
various chip operating modes and take appropriate action. These are:

• Reset Mode, which has two submodes:
— POR and RESET operation

The 56800E core and all peripherals are reset. This occurs when the internal POR is asserted or the 
RESET pin is asserted.

— COP reset and software reset operation
The 56800E core and all peripherals are reset. The MA bit within the OMR is not changed. This allows 
the software to determine the boot mode (internal or external boot) to be used on the next reset.

• Run Mode
This is the primary mode of operation for this device. In this mode, the 56800E controls chip operation.

• Debug Mode 
The 56800E is controlled via JTAG/EOnCE when in debug mode. All peripherals, except the COP and 
PWMs, continue to run. COP is disabled and PWM outputs are optionally switched off to disable any motor 
from being driven; see the PWM chapter in the 56F8300 Peripheral User Manual for details.

• Wait Mode 
In Wait mode, the core clock and memory clocks are disabled. Optionally, the COP can be stopped. 
Similarly, it is an option to switch off PWM outputs to disable any motor from being driven. All other 
peripherals continue to run.

• Stop Mode 
When in Stop mode, the 56800E core, memory, and most peripheral clocks are shut down. Optionally, the 
COP and CAN can be stopped. For lowest power consumption in Stop mode, the PLL can be shut down. 
This must be done explicitly before entering Stop mode, since there is no automatic mechanism for this. The 
CAN (along with any non-gated interrupt) is capable of waking the chip up from Stop mode, but is not fully 
functional in Stop mode.

6.4   Operating Mode Register

Figure 6-1 OMR 

The reset state for MB and MA will depend on the Flash secured state. See Part 4.2 and Part 7 for detailed
information on how the Operating Mode Register (OMR) MA and MB bits operate in this device. For all
other bits, see the DSP56800E Reference Manual.

Note: The OMR is not a Memory Map register; it is directly accessible in code through the acronym OMR.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NL CM XP SD R SA EX 0 MB MA

Type R/W R/W R/W R/W R/W R/W R/W R/W R/W

RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X X
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6.5.2.5   Power-On Reset (POR)—Bit 2
When 1, the POR bit indicates a Power-On Reset occurred some time in the past. This bit can be cleared
only by software or by another type of reset. Writing a 0 to this bit will set the bit, while writing a 1 to the
bit position will clear the bit. In summary, if the bit is 1, the previous system reset was due to a Power-On
Reset.

6.5.2.6   Reserved—Bits 1–0
This bit field is reserved or not implemented. It is read as 0 and cannot be modified by writing.

6.5.3 SIM Software Control Registers (SIM_SCR0, SIM_SCR1, SIM_SCR2, 
and SIM_SCR3)

Only SIM_SCR0 is shown below. SIM_SCR1, SIM_SCR2, and SIM_SCR3 are identical in functionality.

Figure 6-5 SIM Software Control Register 0 (SIM_SCR0)

6.5.3.1   Software Control Data 1 (FIELD)—Bits 15–0
This register is reset only by the Power-On Reset (POR). It has no part-specific functionality and is
intended for use by a software developer to contain data that will be unaffected by the other reset sources
(RESET pin, software reset, and COP reset).

6.5.4 Most Significant Half of JTAG ID (SIM_MSH_ID)
This read-only register displays the most significant half of the JTAG ID for the chip. This register reads
$11F4.

Figure 6-6 Most Significant Half of JTAG ID (SIM_MSH_ID)

6.5.5 Least Significant Half of JTAG ID (SIM_LSH_ID)
This read-only register displays the least significant half of the JTAG ID for the chip. This register reads
$401D.

Base + $2 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Read
FIELD

Write

POR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Base + $6 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Read 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 0

Write
RESET 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 0
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10.2   DC Electrical Characteristics
Note: The 56F8146 device is specified to meet Industrial requirements only; CAN is NOT 

available on the 56F8146 device. 

Table 10-5 DC Electrical Characteristics
At Recommended Operating Conditions; see Table 10-4

Characteristic Symbol Notes Min Typ Max Unit Test Conditions

Output High Voltage VOH 2.4 — — V IOH =IOHmax

Output Low Voltage VOL — — 0.4 V IOL =IOLmax

Digital Input Current High 
pull-up enabled or disabled

IIH Pin Groups 1, 2, 5, 6, 9 — 0 +/- 2.5 μA VIN = 3.0V to 5.5V

Digital Input Current High 
with pull-down

IIH Pin Group 10 40 80 160 μA VIN = 3.0V to 5.5V

Analog Input Current High IIHA Pin Group 13 — 0 +/- 2.5 μA VIN = VDDA

ADC Input Current High IIHADC Pin Group 12 — 0 +/- 3.5 μA VIN = VDDA

Digital Input Current Low 
pull-up enabled

IIL Pin Groups 1, 2, 5, 6, 9 -200 -100 -50 μA VIN = 0V

Digital Input Current Low 
pull-up disabled

IIL Pin Groups 1, 2, 5, 6, 9 — 0 +/- 2.5 μA VIN = 0V

Digital Input Current Low 
with pull-down

IIL Pin Group 10 — 0 +/- 2.5 μA VIN = 0V

Analog Input Current Low IILA Pin Group 13 — 0 +/- 2.5 μA VIN = 0V

ADC Input Current Low IILADC Pin Group 12 — 0 +/- 3.5 μA VIN = 0V

EXTAL Input Current Low
clock input

IEXTAL — 0 +/- 2.5 μA VIN = VDDA or 0V

XTAL Input Current Low
clock input

IXTAL CLKMODE = High — 0 +/- 2.5 μA VIN = VDDA or 0V

CLKMODE = Low — — 200 μA VIN = VDDA or 0V

Output Current 
High Impedance State

IOZ Pin Groups 
1, 2, 3, 4, 5, 6, 7, 8

— 0 +/- 2.5 μA VOUT = 3.0V to 5.5V or 0V

Schmitt Trigger Input 
Hysteresis

VHYS Pin Groups 2, 6, 9,10 — 0.3 — V —

Input Capacitance 
(EXTAL/XTAL)

CINC — 4.5 — pF —

Output Capacitance 
(EXTAL/XTAL)

COUTC — 5.5 — pF —

Input Capacitance CIN — 6 — pF —

Output Capacitance COUT — 6 — pF —
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See Pin Groups in Table 10-1

Table 10-6 Power on Reset Low Voltage Parameters

Characteristic Symbol Min Typ Max Units

POR Trip Point POR 1.75 1.8 1.9 V

LVI, 2.5 volt Supply, trip point1

1. When VDD_CORE drops below VEI2.5, an interrupt is generated.

VEI2.5 — 2.14 — V

LVI, 3.3 volt supply, trip point2

2. When VDD_CORE drops below VEI3.3, an interrupt is generated.

VEI3.3 — 2.7 — V

Bias Current I bias — 110 130 μA

Table 10-7 Current Consumption per Power Supply Pin (Typical)
On-Chip Regulator Enabled (OCR_DIS = Low)

Mode IDD_IO
1

1. No Output Switching
2. Includes Processor Core current supplied by internal voltage regulator

IDD_ADC IDD_OSC_PLL Test Conditions

RUN1_MAC 155mA 50mA 2.5mA • 60MHz Device Clock
• All peripheral clocks are enabled
• All peripherals running
• Continuous MAC instructions with fetches from 

Data RAM
• ADC powered on and clocked

Wait3 91mA 65μA 2.5mA • 60MHz Device Clock
• All peripheral clocks are enabled
• ADC powered off

Stop1 5.8mA 0μA 155μA • 8MHz Device Clock
• All peripheral clocks are off
• ADC powered off
• PLL powered off

Stop2 5.1mA 0μA 145μA • External Clock is off
• All peripheral clocks are off
• ADC powered off
• PLL powered off

RES = (VREFH - VREFLO)  X  1

         212                  m
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Figure 11-3 144-pin LQFP Mechanical Information
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NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
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ASME Y14.5M, 1994.
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