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Revision History

Revision History

The revision history table notes changes made between the indicated revisions of the LM3S6100
data sheet.

Table 1. Revision History

Date Revision [Description
July 2014 15852.2743 |m  In JTAG chapter, clarified JTAG-to-SWD Switching and SWD-to-JTAG Switching.
m In System Control chapter, clarified behavior of Reset Cause (RESC) register external reset bit.
m In Internal Memory chapter:
— Added sections on Execute-Only Protection, Read-Only Protection, and Permanently Disabling
Debug.
— Noted that the Boot Configuration (BOOTCFG) register requires a POR before committed
changes to the Flash-resident registers take effect.
m  In UART chapter:
— Clarified that the transmit interrupt is based on a transition through level.
— Corrected reset for UART Raw Interrupt Status (UARTRIS) register.
m In Electrical Characteristics chapter, updated Crystal Characteristics and Ethernet Reference Crystal
tables.
m In Ordering and Contact Information appendix, moved orderable part numbers table to addendum.
m Additional minor data sheet clarifications and corrections.
June 2012 12746.2515 |m  Removed extended temperature package.
m  Minor data sheet clarifications and corrections.
November 2011 11108 m Added module-specific pin tables to each chapter in the new Signal Description sections.
m In Timer chapter, clarified that in 16-Bit Input Edge Time Mode, the timer is capable of capturing
three types of events: rising edge, falling edge, or both.
m In UART chapter, clarified interrupt behavior.
m  In SSlchapter, corrected SSICIk in the figure "Synchronous Serial Frame Format (Single Transfer)".
m In Signal Tables chapter:
— Corrected pin numbers in table "Connections for Unused Signals" (other pin tables were correct).
m In Electrical Characteristics chapter:
— Added parameter "Input voltage for a GPIO configured as an analog input" to the "Maximum
Ratings" table.
—  Corrected Nom values for parameters "TCK clock Low time" and "TCK clock High time" in "JTAG
Characteristics" table.
m Additional minor data sheet clarifications and corrections.
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Table 1. Revision History (continued)

Date Revision |Description
January 2011 9102 m In Application Interrupt and Reset Control (APINT) register, changed bit name from SYSRESETREQ

to SYSRESREQ

m  Added DEBUG (Debug Priority) bit field to System Handler Priority 3 (SYSPRI3) register.

m  Added "Reset Sources" table to System Control chapter.

m  Removed mention of false-start bit detection in the UART chapter. This feature is not supported.

m  Added note that specific module clocks must be enabled before that module's registers can be
programmed. There must be a delay of 3 system clocks after the module clock is enabled before
any of that module's registers are accessed.

m  Added GNDPHY and VCCPHY to Connections for Unused Signals tables.

m  Added specification for maximum input voltage on a non-power pin when the microcontroller is
unpowered (Vyon parameter in Maximum Ratings table).

m Additional minor data sheet clarifications and corrections.

September 2010 7787 m  Reorganized ARM Cortex-M3 Processor Core, Memory Map and Interrupts chapters, creating two
new chapters, The Cortex-M3 Processor and Cortex-M3 Peripherals. Much additional content was
added, including all the Cortex-M3 registers.

m Changed register names to be consistent with StellarisWare® names: the Cortex-M3 Interrupt
Control and Status (ICSR) register to the Interrupt Control and State (INTCTRL) register, and
the Cortex-M3 Interrupt Set Enable (SETNA) register to the Interrupt 0-31 Set Enable (ENO)
register.

m Added clarification of instruction execution during Flash operations.

m  Modified Figure 7-1 on page 248 to clarify operation of the GPIO inputs when used as an alternate
function.

m  Added caution not to apply a Low value to PB7 when debugging; a Low value on the pin causes
the JTAG controller to be reset, resulting in a loss of JTAG communication.

m In General-Purpose Timers chapter, clarified operation of the 32-bit RTC mode.

m In Electrical Characteristics chapter:

— Added | | g parameter (GPIO input leakage current) to Table 17-4 on page 515.
— Corrected values for t o kge parameter (SSI d k rise/fall time) in Table 17-16 on page 522.
— Added "Ethernet Controller DC Characteristics" table (see Table 17-7 on page 517).
m  Added dimensions for Tray and Tape and Reel shipping mediums.
June 2010 7393 m  Corrected base address for SRAM in architectural overview chapter.

m Clarified system clock operation, adding content to “Clock Control” on page 166.

m In Signal Tables chapter, added table "Connections for Unused Signals."

m In"Thermal Characteristics" table, corrected thermal resistance value from 34 to 32.

m In "Reset Characteristics" table, corrected value for supply voltage (VDD) rise time.

m Additional minor data sheet clarifications and corrections.
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Table 1. Revision History (continued)

Date Revision |Description
April 2010 7007 m Added caution note to the I2C Master Timer Period (I2CMTPR) register description and changed

field width to 7 bits.

m  Removed erroneous text about restoring the Flash Protection registers.

m  Added note about RST signal routing.

m Clarified the function of the TnSTALL bit in the GPTMCTL register.

m  Corrected XTALNPHY pin description.

m  Additional minor data sheet clarifications and corrections.

January 2010 6712 m In "System Control" section, clarified Debug Access Port operation after Sleep modes.

m Clarified wording on Flash memory access errors.

m  Added section on Flash interrupts.

m Clarified operation of SSI transmit FIFO.

m Made these changes to the Operating Characteristics chapter:
— Added storage temperature ratings to "Temperature Characteristics" table
— Added "ESD Absolute Maximum Ratings" table

m  Made these changes to the Electrical Characteristics chapter:
— In"Flash Memory Characteristics" table, corrected Mass erase time
— Added sleep and deep-sleep wake-up times ("Sleep Modes AC Characteristics" table)
— In"Reset Characteristics" table, corrected units for supply voltage (VDD) rise time

October 2009 6462 m  Deleted reset value for 16-bit mode from GPTMTAILR, GPRTMTAMATCHR, and GPTMTAR registers

because the module resets in 32-bit mode.

m  Made these changes to the Electrical Characteristics chapter:
— Removed Vg and Vg, parameters from Operating Conditions table.
— Added table showing actual PLL frequency depending on input crystal.
— Changed the name of the tyg rReg_wriTe Parameter to tyg reg_access:
— Changed SSI set up and hold times to be expressed in system clocks, not ns.

July 2009 5920 Corrected ordering numbers.
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Table 1. Revision History (continued)

Date Revision |Description

July 2009 5902 m Clarified Power-on reset and RST pin operation; added new diagrams.
m Clarified explanation of nonvolatile register programming in Internal Memory chapter.

m  Added explanation of reset value to FMPREO0/1/2/3, FMPPEO0/1/2/3, USER_DBG, and USER_REG0/1
registers.

m  Added description for Ethernet PHY power-saving modes.
m  Corrected the reset values for bits 6 and 7 in the Ethernet MR24 register.
m  Changed buffer type for WAKE pin to TTL and HI'B pin to OD.

m In ADC characteristics table, changed Max value for GAl N parameter from +1 to +3 and added E|g
(Internal voltage reference error) parameter.

m Additional minor data sheet clarifications and corrections.

April 2009 5367 m  Added JTAG/SWD clarification (see “Communication with JTAG/SWD” on page 154).

m  Added clarification that the PLL operates at 400 MHz, but is divided by two prior to the application
of the output divisor.

m  Added "GPIO Module DC Characteristics" table (see Table 17-4 on page 515).

m Additional minor data sheet clarifications and corrections.

January 2009 4660 m  Corrected bit type for RELOAD bit field in SysTick Reload Value register; changed to R/W.

m  Clarification added as to what happens when the SSl in slave mode is required to transmit but there
is no data in the TX FIFO.

m  Added "Hardware Configuration" section to Ethernet Controller chapter.

m Additional minor data sheet clarifications and corrections.

November 2008 4283 m  Revised High-Level Block Diagram.

m Additional minor data sheet clarifications and corrections were made.

October 2008 4149 m  Corrected values for DSOSCSRC bit field in Deep Sleep Clock Configuration (DSLPCLKCFG)
register.

m  The FMA value for the FMPRES3 register was incorrect in the Flash Resident Registers table in the
Internal Memory chapter. The correct value is 0x0000.0006.

m In the Ethernet chapter, major improvements were made including a rewrite of the conceptual
information and the addition of new figures to clarify how to use the Ethernet Controller interface.

m Incorrect Comparator Operating Modes tables were removed from the Analog Comparators chapter.

August 2008 3447 m  Added note on clearing interrupts to Interrupts chapter.
m  Added Power Architecture diagram to System Control chapter.

m Additional minor data sheet clarifications and corrections.

July 2008 3108 m  Corrected resistor value in ERBI AS signal description.

m Additional minor data sheet clarifications and corrections.
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Table 1. Revision History (continued)

Date Revision |Description
May 2008 2972 m  Asnoted in the PCN, three of the nine Ethernet LED configuration options are no longer supported:
TX Activity (0x2), RX Activity (0x3), and Collision (0x4). These values for the LEDO and LEDL1 bit
fields in the MR23 register are now marked as reserved.

m  As noted in the PCN, the option to provide VDD25 power from external sources was removed. Use
the LDOoutput as the source of VDD25 input.

m  As noted in the PCN, pin 41 (ball K3 on the BGA package) was renamed from GNDPHY to ERBI AS.
A 12.4-kQ resistor should be connected between ERBI AS and ground to accommaodate future device
revisions (see “Functional Description” on page 431).

m Additional minor data sheet clarifications and corrections.

April 2008 2881 m  The ©j, value was changed from 55.3 to 34 in the "Thermal Characteristics" table in the Operating
Characteristics chapter.

m  Bit 31 of the DC3 register was incorrectly described in prior versions of the data sheet. A reset of
1 indicates that an even CCP pin is present and can be used as a 32-KHz input clock.

m  Values for Ipp_pigernate Were added to the "Detailed Power Specifications” table in the "Electrical
Characteristics" chapter.

m  The "Hibernation Module DC Electricals" table was added to the "Electrical Characteristics" chapter.

m  The maximum value on Core supply voltage (Vpp,s) in the "Maximum Ratings" table in the "Electrical
Characteristics" chapter was changed from 4 to 3.

m  The operational frequency of the internal 30-kHz oscillator clock source is 30 kHz + 50% (prior data
sheets incorrectly noted it as 30 kHz + 30%).

m A value of 0x3 in bits 5:4 of the MISC register (OSCSRC) indicates the 30-KHz internal oscillator is
the input source for the oscillator. Prior data sheets incorrectly noted 0x3 as a reserved value.

m  The reset for bits 6:4 of the RCC2 register (OSCSRC2) is 0x1 (IOSC). Prior data sheets incorrectly
noted the reset was 0x0 (MOSC).

m A note on high-current applications was added to the GPIO chapter:

For special high-current applications, the GPIO output buffers may be used with the following
restrictions. With the GPIO pins configured as 8-mA output drivers, a total of four GPIO outputs may
be used to sink current loads up to 18 mA each. At 18-mA sink current loading, the VOL value is
specified as 1.2 V. The high-current GPIO package pins must be selected such that there are only
a maximum of two per side of the physical package or BGA pin group with the total number of
high-current GPIO outputs not exceeding four for the entire package.

m A note on Schmitt inputs was added to the GPIO chapter:

Pins configured as digital inputs are Schmitt-triggered.

m  The Buffer type on the WAKE pin changed from OD to - in the Signal Tables.

m  The "Differential Sampling Range" figures in the ADC chapter were clarified.

m  Thelastrevision of the data sheet (revision 2550) introduced two errors that have now been corrected:
— The LQFP pin diagrams and pin tables were missing the comparator positive and negative input

pins.
— The base address was listed incorrectly in the FMPREO and FMPPEO register bit diagrams.

m  Additional minor data sheet clarifications and corrections.

March 2008 2550 Started tracking revision history.
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About This Document

This data sheet provides reference information for the LM3S6100 microcontroller, describing the
functional blocks of the system-on-chip (SoC) device designed around the ARM® Cortex™-M3
core.

Audience

This manual is intended for system software developers, hardware designers, and application
developers.

About This Manual

This document is organized into sections that correspond to each major feature.
Related Documents

The following related documents are available on the Stellaris® web site at www.ti.com/stellaris:

m Stellaris® Errata

m ARM® Cortex™-M3 Errata

m  Cortex™-M3/M4 Instruction Set Technical User's Manual

m Stellaris® Graphics Library User's Guide

m Stellaris® Peripheral Driver Library User's Guide

The following related documents are also referenced:

m ARM® Debug Interface V5 Architecture Specification

m ARM® Embedded Trace Macrocell Architecture Specification

m /EEE Standard 1149.1-Test Access Port and Boundary-Scan Architecture

This documentation list was current as of publication date. Please check the web site for additional
documentation, including application notes and white papers.
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About This Document

Documentation Conventions

This document uses the conventions shown in Table 2 on page 26.

Table 2. Documentation Conventions

Notation

Meaning

General Register Notation

REGISTER APB registers are indicated in uppercase bold. For example, PBORCTL is the Power-On and
Brown-Out Reset Control register. If a register name contains a lowercase n, it represents more
than one register. For example, SRCRn represents any (or all) of the three Software Reset Control
registers: SRCR0O, SRCR1 , and SRCR2.

bit A single bit in a register.

bit field Two or more consecutive and related bits.

offset Oxnnn

A hexadecimal increment to a register's address, relative to that module's base address as specified
in Table 2-4 on page 60.

Register N

Registers are numbered consecutively throughout the document to aid in referencing them. The
register number has no meaning to software.

reserved

Register bits marked reserved are reserved for future use. In most cases, reserved bits are set to
0; however, user software should not rely on the value of a reserved bit. To provide software
compatibility with future products, the value of a reserved bit should be preserved across a
read-modify-write operation.

yy:xx

The range of register bits inclusive from xx to yy. For example, 31:15 means bits 15 through 31 in
that register.

Register Bit/Field
Types

This value in the register bit diagram indicates whether software running on the controller can
change the value of the bit field.

RC Software can read this field. The bit or field is cleared by hardware after reading the bit/field.

RO Software can read this field. Always write the chip reset value.

R/W Software can read or write this field.

R/WC Software can read or write this field. Writing to it with any value clears the register.

R/wW1C Software can read or write this field. A write of a 0 to a W1C bit does not affect the bit value in the
register. A write of a 1 clears the value of the bit in the register; the remaining bits remain unchanged.
This register type is primarily used for clearing interrupt status bits where the read operation
provides the interrupt status and the write of the read value clears only the interrupts being reported
at the time the register was read.

R/W1S Software can read or write a 1 to this field. A write of a 0 to a R/W1S bit does not affect the bit
value in the register.

Ww1C Software can write this field. A write of a 0 to a W1C bit does not affect the bit value in the register.
A write of a 1 clears the value of the bit in the register; the remaining bits remain unchanged. A
read of the register returns no meaningful data.

This register is typically used to clear the corresponding bit in an interrupt register.

WO Only a write by software is valid; a read of the register returns no meaningful data.

Register Bit/Field This value in the register bit diagram shows the bit/field value after any reset, unless noted.

Reset Value

0 Bit cleared to 0 on chip reset.

1

Bit set to 1 on chip reset.

Nondeterministic.

Pin/Signal Notation

Pin alternate function; a pin defaults to the signal without the brackets.

[]
pin

Refers to the physical connection on the package.

signal

Refers to the electrical signal encoding of a pin.
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Table 2. Documentation Conventions (continued)

Notation

Meaning

assert a signal

Change the value of the signal from the logically False state to the logically True state. For active
High signals, the asserted signal value is 1 (High); for active Low signals, the asserted signal value
is 0 (Low). The active polarity (High or Low) is defined by the signal name (see S| GNAL and ST GNAC
below).

deassert a signal

Change the value of the signal from the logically True state to the logically False state.

SITGNAC Signal names are in uppercase and in the Courier font. An overbar on a signal name indicates that
it is active Low. To assert ST GNAL is to drive it Low; to deassert STGNAL is to drive it High.

S| GNAL Signal names are in uppercase and in the Courier font. An active High signal has no overbar. To
assert S| GNAL is to drive it High; to deassert SI GNAL is to drive it Low.

Numbers

X An uppercase X indicates any of several values is allowed, where X can be any legal pattern. For
example, a binary value of 0X00 can be either 0100 or 0000, a hex value of 0xX is 0x0 or 0x1, and
SO on.

0x Hexadecimal numbers have a prefix of Ox. For example, 0xO0FF is the hexadecimal number FF.

All other numbers within register tables are assumed to be binary. Within conceptual information,
binary numbers are indicated with a b suffix, for example, 1011b, and decimal numbers are written
without a prefix or suffix.

July 15, 2014
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Architectural Overview

The Stellaris® family of microcontrollers—the first ARM® Cortex™-M3 based controllers—brings
high-performance 32-bit computing to cost-sensitive embedded microcontroller applications. These
pioneering parts deliver customers 32-bit performance at a cost equivalent to legacy 8- and 16-bit
devices, all in a package with a small footprint.

The Stellaris family offers efficient performance and extensive integration, favorably positioning the
device into cost-conscious applications requiring significant control-processing and connectivity
capabilities. The Stellaris LM3S6000 series combines both a 10/100 Ethernet Media Access Control
(MAC) and Physical (PHY) layer, marking the first time that integrated connectivity is available with
an ARM Cortex-M3 MCU and the only integrated 10/100 Ethernet MAC and PHY available in an
ARM architecture MCU.

The LM3S6100 microcontroller is targeted for industrial applications, including remote monitoring,
electronic point-of-sale machines, test and measurement equipment, network appliances and
switches, factory automation, HVAC and building control, gaming equipment, motion control, medical
instrumentation, and fire and security.

In addition, the LM3S6100 microcontroller offers the advantages of ARM's widely available
development tools, System-on-Chip (SoC) infrastructure IP applications, and a large user community.
Additionally, the microcontroller uses ARM's Thumb®-compatible Thumb-2 instruction set to reduce
memory requirements and, thereby, cost. Finally, the LM3S6100 microcontroller is code-compatible
to all members of the extensive Stellaris family; providing flexibility to fit our customers' precise
needs.

Texas Instruments offers a complete solution to get to market quickly, with evaluation and
development boards, white papers and application notes, an easy-to-use peripheral driver library,
and a strong support, sales, and distributor network. See “Ordering and Contact

Information” on page 550 for ordering information for Stellaris family devices.

1.1 Product Features
The LM3S6100 microcontroller includes the following product features:
m 32-Bit RISC Performance
— 32-bit ARM® Cortex™-M3 v7M architecture optimized for small-footprint embedded
applications
— System timer (SysTick), providing a simple, 24-bit clear-on-write, decrementing, wrap-on-zero
counter with a flexible control mechanism
— Thumb®-compatible Thumb-2-only instruction set processor core for high code density
— 25-MHz operation
— Hardware-division and single-cycle-multiplication
— Integrated Nested Vectored Interrupt Controller (NVIC) providing deterministic interrupt
handling
— 20 interrupts with eight priority levels
28 July 15, 2014
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Memory protection unit (MPU), providing a privileged mode for protected operating system
functionality

Unaligned data access, enabling data to be efficiently packed into memory

Atomic bit manipulation (bit-banding), delivering maximum memory utilization and streamlined
peripheral control

ARM® Cortex™-M3 Processor Core

Compact core.

Thumb-2 instruction set, delivering the high-performance expected of an ARM core in the
memory size usually associated with 8- and 16-bit devices; typically in the range of a few
kilobytes of memory for microcontroller class applications.

Rapid application execution through Harvard architecture characterized by separate buses
for instruction and data.

Exceptional interrupt handling, by implementing the register manipulations required for handling
an interrupt in hardware.

Deterministic, fast interrupt processing: always 12 cycles, or just 6 cycles with tail-chaining

Memory protection unit (MPU) to provide a privileged mode of operation for complex
applications.

Migration from the ARM7™ processor family for better performance and power efficiency.
Full-featured debug solution

» Serial Wire JTAG Debug Port (SWJ-DP)

* Flash Patch and Breakpoint (FPB) unit for implementing breakpoints

» Data Watchpoint and Trigger (DWT) unit for implementing watchpoints, trigger resources,
and system profiling

» Instrumentation Trace Macrocell (ITM) for support of printf style debugging
» Trace Port Interface Unit (TPIU) for bridging to a Trace Port Analyzer
Optimized for single-cycle flash usage

Three sleep modes with clock gating for low power

Single-cycle multiply instruction and hardware divide

Atomic operations

ARM Thumb2 mixed 16-/32-bit instruction set

1.25 DMIPS/MHz

JTAG

July 15, 2014
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IEEE 1149.1-1990 compatible Test Access Port (TAP) controller

Four-bit Instruction Register (IR) chain for storing JTAG instructions

IEEE standard instructions: BYPASS, IDCODE, SAMPLE/PRELOAD, EXTEST and INTEST

ARM additional instructions: APACC, DPACC and ABORT

Integrated ARM Serial Wire Debug (SWD)
m Internal Memory
— 64 KB single-cycle flash
» User-managed flash block protection on a 2-KB block basis
» User-managed flash data programming
» User-defined and managed flash-protection block
— 16 KB single-cycle SRAM

m GPIOs

10-30 GPIOs, depending on configuration
— 5-V-tolerant in input configuration
— Fast toggle capable of a change every two clock cycles
— Programmable control for GPIO interrupts

* Interrupt generation masking

» Edge-triggered on rising, falling, or both

» Level-sensitive on High or Low values
— Bit masking in both read and write operations through address lines
— Pins configured as digital inputs are Schmitt-triggered.
— Programmable control for GPIO pad configuration
*  Weak pull-up or pull-down resistors

* 2-mA, 4-mA, and 8-mA pad drive for digital communication; up to four pads can be
configured with an 18-mA pad drive for high-current applications

« Slew rate control for the 8-mA drive
» Open drain enables
+ Digital input enables

m General-Purpose Timers
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Three General-Purpose Timer Modules (GPTM), each of which provides two 16-bit
timers/counters. Each GPTM can be configured to operate independently:

* As asingle 32-bit timer

* As one 32-bit Real-Time Clock (RTC) to event capture

* For Pulse Width Modulation (PWM)

32-bit Timer modes

* Programmable one-shot timer

* Programmable periodic timer

* Real-Time Clock when using an external 32.768-KHz clock as the input

+ User-enabled stalling when the controller asserts CPU Halt flag during debug
16-bit Timer modes

» General-purpose timer function with an 8-bit prescaler (for one-shot and periodic modes
only)

* Programmable one-shot timer

* Programmable periodic timer

» User-enabled stalling when the controller asserts CPU Halt flag during debug
16-bit Input Capture modes

* Input edge count capture

* Input edge time capture

16-bit PWM mode

+ Simple PWM mode with software-programmable output inversion of the PWM signal

ARM FiRM-compliant Watchdog Timer

32-bit down counter with a programmable load register
Separate watchdog clock with an enable

Programmable interrupt generation logic with interrupt masking
Lock register protection from runaway software

Reset generation logic with an enable/disable

User-enabled stalling when the controller asserts the CPU Halt flag during debug

UART

Fully programmable 16C550-type UART with IrDA support

July 15, 2014
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Separate 16x8 transmit (TX) and receive (RX) FIFOs to reduce CPU interrupt service loading
Programmable baud-rate generator allowing speeds up to 1.5625 Mbps

Programmable FIFO length, including 1-byte deep operation providing conventional
double-buffered interface

FIFO trigger levels of 1/8, 1/4, 1/2, 3/4, and 7/8

Standard asynchronous communication bits for start, stop, and parity
Line-break generation and detection

Fully programmable serial interface characteristics

+ 5,6, 7, or 8 data bits

* Even, odd, stick, or no-parity bit generation/detection

* 1 or 2 stop bit generation

IrDA serial-IR (SIR) encoder/decoder providing

* Programmable use of IrDA Serial Infrared (SIR) or UART input/output
» Support of IrDA SIR encoder/decoder functions for data rates up to 115.2 Kbps half-duplex
» Support of normal 3/16 and low-power (1.41-2.23 ps) bit durations

» Programmable internal clock generator enabling division of reference clock by 1 to 256
for low-power mode bit duration

m Synchronous Serial Interface (SSI)

Master or slave operation
Programmable clock bit rate and prescale
Separate transmit and receive FIFOs, 16 bits wide, 8 locations deep

Programmable interface operation for Freescale SPI, MICROWIRE, or Texas Instruments
synchronous serial interfaces

Programmable data frame size from 4 to 16 bits

Internal loopback test mode for diagnostic/debug testing

m 10/100 Ethernet Controller

Conforms to the IEEE 802.3-2002 specification

+ 10BASE-T/100BASE-TX IEEE-802.3 compliant. Requires only a dual 1:1 isolation
transformer interface to the line

 10BASE-T/100BASE-TX ENDEC, 100BASE-TX scrambler/descrambler

» Full-featured auto-negotiation

32
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Multiple operational modes

* Full- and half-duplex 100 Mbps

* Full- and half-duplex 10 Mbps

» Power-saving and power-down modes
Highly configurable

* Programmable MAC address

+ LED activity selection

* Promiscuous mode support

* CRGC error-rejection control

» User-configurable interrupts

Physical media manipulation

» Automatic MDI/MDI-X cross-over correction
* Register-programmable transmit amplitude

» Automatic polarity correction and 10BASE-T signal reception

Analog Comparators

One integrated analog comparator

Configurable for output to drive an output pin or generate an interrupt

Compare external pin input to external pin input or to internal programmable voltage reference
Compare a test voltage against any one of these voltages

* Anindividual external reference voltage

» A shared single external reference voltage

* A shared internal reference voltage

Power

— On-chip Low Drop-Out (LDO) voltage regulator, with programmable output user-adjustable
from2.25V t0 2.75V

— Low-power options on controller: Sleep and Deep-sleep modes

— Low-power options for peripherals: software controls shutdown of individual peripherals

— 3.3-V supply brown-out detection and reporting via interrupt or reset

Flexible Reset Sources

July 15, 2014
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1.2

1.3

— Power-on reset (POR)

— Reset pin assertion

— Brown-out (BOR) detector alerts to system power drops

— Software reset

— Watchdog timer reset

— Internal low drop-out (LDO) regulator output goes unregulated
Industrial temperature 100-pin RoHS-compliant LQFP package

Industrial-range 108-ball RoHS-compliant BGA package

Target Applications

Remote monitoring

Electronic point-of-sale (POS) machines
Test and measurement equipment
Network appliances and switches
Factory automation

HVAC and building control
Gaming equipment

Motion control

Medical instrumentation

Fire and security

Power and energy

Transportation

High-Level Block Diagram

Figure 1-1 on page 35 depicts the features on the Stellaris LM3S6100 microcontroller.
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Figure 1-1. Stellaris LM3S6100 Microcontroller High-Level Block Diagram
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1.4

141
1411

1.4.1.2

1413

1.41.4

Functional Overview

The following sections provide an overview of the features of the LM3S6100 microcontroller. The
page number in parenthesis indicates where that feature is discussed in detail. Ordering and support
information can be found in “Ordering and Contact Information” on page 550.

ARM Cortex™-M3

Processor Core (see page 41)

All members of the Stellaris product family, including the LM3S6100 microcontroller, are designed
around an ARM Cortex™-M3 processor core. The ARM Cortex-M3 processor provides the core for
a high-performance, low-cost platform that meets the needs of minimal memory implementation,
reduced pin count, and low-power consumption, while delivering outstanding computational
performance and exceptional system response to interrupts.

Memory Map (see page 60)

A memory map lists the location of instructions and data in memory. The memory map for the
LM3S6100 controller can be found in Table 2-4 on page 60. Register addresses are given as a
hexadecimal increment, relative to the module's base address as shown in the memory map.

System Timer (SysTick) (see page 83)

Cortex-M3 includes an integrated system timer, SysTick. SysTick provides a simple, 24-bit
clear-on-write, decrementing, wrap-on-zero counter with a flexible control mechanism. The counter
can be used in several different ways, for example:

m  An RTOS tick timer which fires at a programmable rate (for example, 100 Hz) and invokes a
SysTick routine.

m A high-speed alarm timer using the system clock.

m A variable rate alarm or signal timer—the duration is range-dependent on the reference clock
used and the dynamic range of the counter.

m A simple counter. Software can use this to measure time to completion and time used.

m Aninternal clock source control based on missing/meeting durations. The COUNTFLAG bit-field
in the control and status register can be used to determine if an action completed within a set
duration, as part of a dynamic clock management control loop.

Nested Vectored Interrupt Controller (NVIC) (see page 84)

The LM3S6100 controller includes the ARM Nested Vectored Interrupt Controller (NVIC) on the
ARM® Cortex™-M3 core. The NVIC and Cortex-M3 prioritize and handle all exceptions. All exceptions
are handled in Handler Mode. The processor state is automatically stored to the stack on an
exception, and automatically restored from the stack at the end of the Interrupt Service Routine
(ISR). The vector is fetched in parallel to the state saving, which enables efficient interrupt entry.
The processor supports tail-chaining, which enables back-to-back interrupts to be performed without
the overhead of state saving and restoration. Software can set eight priority levels on 7 exceptions
(system handlers) and 20 interrupts.
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1.4.1.5 System Control Block (SCB) (see page 86)
The SCB provides system implementation information and system control, including configuration,
control, and reporting of system exceptions.
1.4.1.6 Memory Protection Unit (MPU) (see page 86)
The MPU supports the standard ARMv7 Protected Memory System Architecture (PMSA) model.
The MPU provides full support for protection regions, overlapping protection regions, access
permissions, and exporting memory attributes to the system.
1.4.2 Motor Control Peripherals
To enhance motor control, the LM3S6100 controller features Pulse Width Modulation (PWM) outputs.
1.4.21 PWM
Pulse width modulation (PWM) is a powerful technique for digitally encoding analog signal levels.
High-resolution counters are used to generate a square wave, and the duty cycle of the square
wave is modulated to encode an analog signal. Typical applications include switching power supplies
and motor control.
On the LM3S6100, PWM motion control functionality can be achieved through:
m  The motion control features of the general-purpose timers using the CCP pins
CCP Pins (see page 294)
The General-Purpose Timer Module's CCP (Capture Compare PWM) pins are software programmable
to support a simple PWM mode with a software-programmable output inversion of the PWM signal.
143 Analog Peripherals
For support of analog signals, the LM3S6100 microcontroller offers one analog comparator.
1.4.3.1 Analog Comparators (see page 476)
An analog comparator is a peripheral that compares two analog voltages, and provides a logical
output that signals the comparison result.
The LM3S6100 microcontroller provides one analog comparator that can be configured to drive an
output or generate an interrupt .
A comparator can compare a test voltage against any one of these voltages:
m An individual external reference voltage
m A shared single external reference voltage
m A shared internal reference voltage
The comparator can provide its output to a device pin, acting as a replacement for an analog
comparator on the board, or it can be used to signal the application via interrupts to cause it to start
capturing a sample sequence.
144 Serial Communications Peripherals
The LM3S6100 controller supports both asynchronous and synchronous serial communications
with:
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1.4.4.1

1.4.4.2

1443

m  One fully programmable 16C550-type UART
m One SSI| module
m Ethernet controller

UART (see page 348)

A Universal Asynchronous Receiver/Transmitter (UART) is an integrated circuit used for RS-232C
serial communications, containing a transmitter (parallel-to-serial converter) and a receiver
(serial-to-parallel converter), each clocked separately.

The LM3S6100 controller includes one fully programmable 16C550-type UARTthat supports data
transfer speeds up to 1.5625 Mbps. (Although similar in functionality to a 16C550 UART, it is not
register-compatible.) In addition, each UART is capable of supporting IrDA.

Separate 16x8 transmit (TX) and receive (RX) FIFOs reduce CPU interrupt service loading. The
UART can generate individually masked interrupts from the RX, TX, modem status, and error
conditions. The module provides a single combined interrupt when any of the interrupts are asserted
and are unmasked.

SSI (see page 390)

Synchronous Serial Interface (SSI) is a four-wire bi-directional full and low-speed communications
interface.

The LM3S6100 controller includes one SSI module that provides the functionality for synchronous
serial communications with peripheral devices, and can be configured to use the Freescale SPI,
MICROWIRE, or Tl synchronous serial interface frame formats. The size of the data frame is also
configurable, and can be set between 4 and 16 bits, inclusive.

The SSI module performs serial-to-parallel conversion on data received from a peripheral device,
and parallel-to-serial conversion on data transmitted to a peripheral device. The TX and RX paths
are buffered with internal FIFOs, allowing up to eight 16-bit values to be stored independently.

The SSI module can be configured as either a master or slave device. As a slave device, the SSI
module can also be configured to disable its output, which allows a master device to be coupled
with multiple slave devices.

The SSI module also includes a programmabile bit rate clock divider and prescaler to generate the
output serial clock derived from the SSI module's input clock. Bit rates are generated based on the
input clock and the maximum bit rate is determined by the connected peripheral.

Ethernet Controller (see page 428)

Ethernet is a frame-based computer networking technology for local area networks (LANs). Ethernet
has been standardized as IEEE 802.3. It defines a number of wiring and signaling standards for the
physical layer, two means of network access at the Media Access Control (MAC)/Data Link Layer,
and a common addressing format.

The Stellaris® Ethernet Controller consists of a fully integrated media access controller (MAC) and
network physical (PHY) interface device. The Ethernet Controller conforms to IEEE 802.3
specifications and fully supports 10BASE-T and 100BASE-TX standards. In addition, the Ethernet
Controller supports automatic MDI/MDI-X cross-over correction.
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14.5 System Peripherals
1.4.51 Programmable GPIOs (see page 243)

General-purpose input/output (GPIO) pins offer flexibility for a variety of connections.

The Stellaris GPIO module is comprised of seven physical GPIO blocks, each corresponding to an
individual GPIO port. The GPIO module is FiRM-compliant (compliant to the ARM Foundation IP
for Real-Time Microcontrollers specification) and supports 10-30 programmable input/output pins.
The number of GPIOs available depends on the peripherals being used (see “Signal

Tables” on page 490 for the signals available to each GPIO pin).

The GPIO module features programmable interrupt generation as either edge-triggered or
level-sensitive on all pins, programmable control for GPIO pad configuration, and bit masking in
both read and write operations through address lines. Pins configured as digital inputs are
Schmitt-triggered.

1.4.5.2 Three Programmable Timers (see page 288)
Programmable timers can be used to count or time external events that drive the Timer input pins.

The Stellaris General-Purpose Timer Module (GPTM) contains three GPTM blocks. Each GPTM
block provides two 16-bit timers/counters that can be configured to operate independently as timers
or event counters, or configured to operate as one 32-bit timer or one 32-bit Real-Time Clock (RTC).

When configured in 32-bit mode, a timer can run as a Real-Time Clock (RTC), one-shot timer or
periodic timer. When in 16-bit mode, a timer can run as a one-shot timer or periodic timer, and can
extend its precision by using an 8-bit prescaler. A 16-bit timer can also be configured for event
capture or Pulse Width Modulation (PWM) generation.

1.4.5.3 Watchdog Timer (see page 324)

A watchdog timer can generate an interrupt or a reset when a time-out value is reached. The
watchdog timer is used to regain control when a system has failed due to a software error or to the
failure of an external device to respond in the expected way.

The Stellaris Watchdog Timer module consists of a 32-bit down counter, a programmable load
register, interrupt generation logic, and a locking register.

The Watchdog Timer can be configured to generate an interrupt to the controller on its first time-out,
and to generate a reset signal on its second time-out. Once the Watchdog Timer has been configured,
the lock register can be written to prevent the timer configuration from being inadvertently altered.

1.4.6 Memory Peripherals
The LM3S6100 controller offers both single-cycle SRAM and single-cycle Flash memory.

1.4.6.1 SRAM (see page 216)

The LM3S6100 static random access memory (SRAM) controller supports 16 KB SRAM. The internal
SRAM of the Stellaris devices starts at base address 0x2000.0000 of the device memory map. To
reduce the number of time-consuming read-modify-write (RMW) operations, ARM has introduced
bit-banding technology in the new Cortex-M3 processor. With a bit-band-enabled processor, certain
regions in the memory map (SRAM and peripheral space) can use address aliases to access
individual bi