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Chapter 1
About This Document

1.1 Overview

1.1.1 Purpose

This document describes the features, architecture, and programming model of the

Freescale KLLO5 microcontroller.

1.1.2 Audience

This document is primarily for system architects and software application developers
who are using or considering using the KLLO5 microcontroller in a system.

1.2 Conventions

1.2.1 Numbering systems

The following suffixes identify different numbering systems:

This suffix

Identifies a

Binary number. For example, the binary equivalent of the
number 5 is written 101b. In some cases, binary numbers are
shown with the prefix 0b.

Decimal number. Decimal numbers are followed by this suffix
only when the possibility of confusion exists. In general,
decimal numbers are shown without a suffix.

Hexadecimal number. For example, the hexadecimal
equivalent of the number 60 is written 3Ch. In some cases,
hexadecimal numbers are shown with the prefix Ox.
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Conventions

1.2.2 Typographic notation

The following typographic notation is used throughout this document:

Example

Description

placeholder, x

Items in italics are placeholders for information that you provide. Italicized text is also used for
the titles of publications and for emphasis. Plain lowercase letters are also used as
placeholders for single letters and numbers.

code Fixed-width type indicates text that must be typed exactly as shown. It is used for instruction
mnemonics, directives, symbols, subcommands, parameters, and operators. Fixed-width type
is also used for example code. Instruction mnemonics and directives in text and tables are
shown in all caps; for example, BSR.

SR[SCM] A mnemonic in brackets represents a named field in a register. This example refers to the

Scaling Mode (SCM) field in the Status Register (SR).

REVNO[6:4], XAD[7:0]

Numbers in brackets and separated by a colon represent either:
* A subset of a register's named field

For example, REVNOQ[6:4] refers to bits 6—4 that are part of the COREREYV field that
occupies bits 6-0 of the REVNO register.

¢ A continuous range of individual signals of a bus

For example, XAD[7:0] refers to signals 70 of the XAD bus.

1.2.3 Special terms

The following terms have special meanings:

Term Meaning

asserted

Refers to the state of a signal as follows:
* An active-high signal is asserted when high (1).
¢ An active-low signal is asserted when low (0).

deasserted

Refers to the state of a signal as follows:
¢ An active-high signal is deasserted when low (0).
¢ An active-low signal is deasserted when high (1).

In some cases, deasserted signals are described as negated.

reserved

Refers to a memory space, register, or field that is either
reserved for future use or for which, when written to, the
module or chip behavior is unpredictable.
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Chapter 2
Introduction

2.1 Overview

This chapter provides an overview of the Kinetis L series of ARM® Cortex™-MO0+
MCUs and KLOS5 product family. It also presents high-level descriptions of the modules
available on the devices covered by this document.

2.2 Kinetis L Series

The Kinetis L series is the most scalable portfolio of ultra low-power, mixed-signal ARM
Cortex-M0+ MCUs in the industry. The portfolio includes 5 MCU families that offer a
broad range of memory, peripheral and package options. Kinetis L. Series families share
common peripherals and pin-counts allowing developers to migrate easily within an
MCU family or between MCU families to take advantage of more memory or feature
integration. This scalability allows developers to standardize on the Kinetis L Series for
their end product platforms, maximising hardware and software reuse and reducing time-
to-market.

Features common to all Kinetis L series families include:

* 48 MHz ARM Cortex-MO+ core

* High-speed 12/16-bit analog-to-digital converters

* 12-bit digital-to-analog converters for all series except for KLx4/KLx2 family

* High-speed analog comparators

* Low-power touch sensing with wake-up on touch from reduced power states for all
series except for KLx4/KLx?2 family

» Powerful timers for a broad range of applications including motor control

* Low power focused serial communication interfaces such as low power UART, SPI,
I2C etc.

* Single power supply: 1.71V - 3.6V with multiple low-power modes support single
operation temperature: -40 ~ 105 °C (exclude CSP package)
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Kinetis L Series

Kinetis L series MCU families combine the latest low-power innovations with precision
mixed-signal capability and a broad range of communication, connectivity, and human-
machine interface peripherals. Each MCU family is supported by a market-leading
enablement bundle from Freescale and numerous ARM 3rd party ecosystem partners.
The KLOx family is the entry-point to the Kinetis L series and is pin compatible with the
8-bit SO8PT family. The KL1x/2x/3x/4x families are compatible with each other and
their equivalent ARM Cortex-M4 Kinetis K series families - K10/20/30/40.

. Program
KL4x Family 128-256KB  64-121pin - «lwwwvw o~ 8

KL3x Family 64-256KB  64-121pin - ‘wwwvv B
KL2x Family 32-256KB ~ 32-121pin i ‘VWMNV '%’

KL1x Family 32-256KB 32-80pin - —‘IMW[V
KLOx Family 8-32KB 16-48pin - «lwwwvv
i Low power %WN- Mixed signal 0%>USB B Segment LCD

Figure 2-1. Kinetis L series families of MCU portfolio

All Kinetis L series families include a powerful array of analog, communication and
timing and control peripherals with the level of feature integration increasing with flash
memory size and the pin count. Features within the Kinetis L series families include:

* Core and Architecture:
e ARM Cortex-MO0O+ Core running up to 48 MHz with zero wait state execution
from memories

* Single-cycle access to I/O: Up to 50 percent faster than standard I/O,
improves reaction time to external events allowing bit banging and software
protocol emulation

» Two-stage pipeline: Reduced number of cycles per instruction (CPI),
enabling faster branch instruction and ISR entry, and reducing power
consumption

» Excellent code density vs. 8-bit and 16-bit MCUs - reduces flash size,
system cost and power consumption
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* Optimized access to program memory: Accesses on alternate cycles reduces
power consumption

* 100 percent compatible with ARM Cortex-MO and a subset ARM Cortex-
M3/M4: Reuse existing compilers and debug tools

» Simplified architecture: 56 instructions and 17 registers enables easy
programming and efficient packaging of 8/16/32-bit data in memory

* Linear 4 GB address space removes the need for paging/banking, reducing
software complexity

* ARM third-party ecosystem support: Software and tools to help minimize
development time/cost

* Micro Trace Buffer: Lightweight trace solution allows fast bug identification and
correction

 BME: Bit manipulation engine reduces code size and cycles for bit oriented
operations to peripheral registers eliminating traditional methods where the core
would need to perform read-modify-write operations.

* Up to 4-channel DMA for peripheral and memory servicing with minimal CPU
intervention (feature not available on KLO2 family)

 Ultra low-power:

» Extreme dynamic efficiency: 32-bit ARM Cortex-M0+ core combined with
Freescale 90 nm thin film storage flash technology delivers 50% energy savings
per Coremark versus the closest 8/16-bit competitive solution

* Multiple flexible low-power modes, including new operation clocking option
which reduces dynamic power by shutting off bus and system clocks for lowest
power core processing. Peripherals with an alternate asynchronous clock source
can continue operation.

* UART, SPI, I2C, ADC, DAC, TPM, LPT, and DMA support low-power mode
operation withou