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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 K30 microcontroller.

1.1.2 Audience

This document is primarily for system architects and software application developers
who are using or considering using the K30 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).

REVNQ[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, REVNOI[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, XADI[7:0] refers to signals 7-0 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 portfolio and K30 family of products. It
also presents high-level descriptions of the modules available on the devices covered by
this document.

2.2 K30 Family Introduction

The K30 MCU family is pin, peripheral and software compatible with the K10 MCU
family and adds a flexible low-power segment LCD controller with support for up to 320
segments. Devices start from 64 KB of flash in 64QFN packages extending up to 512 KB
in a 144MAPBGA package with a rich suite of analog, communication, timing and
control peripherals.

2.3 Module Functional Categories

The modules on this device are grouped into functional categories. The following
sections describe the modules assigned to each category in more detail.

Table 2-1. Module functional categories

Module category Description

ARM Cortex-M4 core ¢ 32-bit MCU core from ARM’s Cortex-M class adding DSP instructions, 1.25
DMIPS/MHz, based on ARMv7 architecture

Table continues on the next page...
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Module Functional Categories

Table 2-1. Module functional categories (continued)

Module category Description

System ¢ System integration module
* Power management and mode controllers
¢ Multiple power modes available based on run, wait, stop, and power-
down modes
Low-leakage wakeup unit
Miscellaneous control module
Crossbar switch
Memory protection unit
Peripheral bridge
Direct memory access (DMA) controller with multiplexer to increase
available DMA requests
* External watchdog monitor
e Watchdog

Memories * Internal memories include:
¢ Program flash memory
* Programming acceleration RAM
¢ SRAM

» Serial programming interface: EzPort

Clocks * Multiple clock generation options available from internally- and externally-
generated clocks

¢ System oscillator to provide clock source for the MCU

* RTC oscillator to provide clock source for the RTC

Security * Cyclic Redundancy Check module for error detection
Analog ¢ High speed analog-to-digital converter with integrated programmable gain
amplifier

e Comparator
* Digital-to-analog converter
Internal voltage reference

Timers Programmable delay block
FlexTimers

Periodic interrupt timer

Low power timer

Carrier modulator transmitter

Independent real time clock

CAN

Serial peripheral interface
Inter-integrated circuit (12C)
UART

Secured Digital host controller
Integrated interchip sound (I2S)

Communications

Human-Machine Interfaces (HMI) General purpose input/output controller
¢ Capacitive touch sense input interface enabled in hardware

e Segment LCD controller

2.3.1 ARM Cortex-M4 Core Modules

The following core modules are available on this device.
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Table 2-2. Core modules

Module Description

ARM Cortex-M4 The ARM Cortex-M4 is the newest member of the Cortex M Series of processors
targeting microcontroller cores focused on very cost sensitive, deterministic,
interrupt driven environments. The Cortex M4 processor is based on the ARMv7
Architecture and Thumb®-2 ISA and is upward compatible with the Cortex M3,
Cortex M1, and Cortex MO architectures. Cortex M4 improvements include an
ARMv7 Thumb-2 DSP (ported from the ARMv7-A/R profile architectures) providing
32-bit instructions with SIMD (single instruction multiple data) DSP style multiply-
accumulates and saturating arithmetic.

NVIC The ARMv7-M exception model and nested-vectored interrupt controller (NVIC)
implement a relocatable vector table supporting many external interrupts, a single
non-maskable interrupt (NMI), and priority levels.

The NVIC replaces shadow registers with equivalent system and simplified
programmability. The NVIC contains the address of the function to execute for a
particular handler. The address is fetched via the instruction port allowing parallel
register stacking and look-up. The first sixteen entries are allocated to ARM
internal sources with the others mapping to MCU-defined interrupts.

AWIC The primary function of the Asynchronous Wake-up Interrupt Controller (AWIC) is
to detect asynchronous wake-up events in stop modes and signal to clock control
logic to resume system clocking. After clock restart, the NVIC observes the
pending interrupt and performs the normal interrupt or event processing.

Debug interfaces Most of this device's debug is based on the ARM CoreSight™ architecture. Four
debug interfaces are supported:

e |EEE 1149.1 JTAG

e |[EEE 1149.7 JTAG (cJTAG)

* Serial Wire Debug (SWD)

* ARM Real-Time Trace Interface

2.3.2 System Modules

The following system modules are available on this device.

Table 2-3. System modules

Module Description
System integration module (SIM) The SIM includes integration logic and several module configuration settings.
Mode controller The MC provides control and protection on entry and exit to each power mode,

control for the Power management controller (PMC), and reset entry and exit for
the complete MCU.

Power management controller (PMC) The PMC provides the user with multiple power options. Ten different modes are
supported that allow the user to optimize power consumption for the level of
functionality needed. Includes power-on-reset (POR) and integrated low voltage
detect (LVD) with reset (brownout) capability and selectable LVD trip points.

Low-leakage wakeup unit (LLWU) The LLWU module allows the device to wake from low leakage power modes (LLS
and VLLS) through various internal peripheral and external pin sources.

Miscellaneous control module (MCM) The MCM includes integration logic and embedded trace buffer details.

Table continues on the next page...
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Table 2-3. System modules (continued)

Module Description

Crossbar switch (XBS) The XBS connects bus masters and bus slaves, allowing all bus masters to
access different bus slaves simultaneously and providing arbitration among the
bus masters when they access the same slave.

Memory protection unit (MPU) The MPU provides memory protection and task isolation. It concurrently monitors
all bus master transactions for the slave connections.

Peripheral bridges The peripheral bridge converts the crossbar switch interface to an interface to
access a majority of peripherals on the device.

DMA multiplexer (DMAMUX) The DMA multiplexer selects from many DMA requests down to 16 for the DMA
controller.

Direct memory access (DMA) controller | The DMA controller provides programmable channels with transfer control
descriptors for data movement via dual-address transfers for 8-, 16-, 32- and 128-
bit data values.

External watchdog monitor (EWM) The EWM is a redundant mechanism to the software watchdog module that
monitors both internal and external system operation for fail conditions.

Software watchdog (WDOG) The WDOG monitors internal system operation and forces a reset in case of
failure. It can run from an independent 1 KHz low power oscillator with a
programmable refresh window to detect deviations in program flow or system
frequency.

2.3.3 Memories and Memory Interfaces

The following memories and memory interfaces are available on this device.

Table 2-4. Memories and memory interfaces

Module Description

Flash memory ¢ Program flash memory — non-volatile flash memory that can execute
program code
¢ FlexMemory — encompasses the following memory types:
* Programming acceleration RAM — RAM memory that accelerates
flash programming

Flash memory controller Manages the interface between the device and the on-chip flash memory.

SRAM Internal system RAM. Partial SRAM kept powered in VLLS2 low leakage mode.

SRAM controller Manages simultaneous accesses to system RAM by multiple master peripherals
and core.

System register file 32-byte register file that is accessible during all power modes and is powered by
VDD.

VBAT register file 32-byte register file that is accessible during all power modes and is powered by
VBAT.

Serial programming interface (EzPort) Same serial interface as, and subset of, the command set used by industry-
standard SPI flash memories. Provides the ability to read, erase, and program
flash memory and reset command to boot the system after flash programming.
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Chapter 2 Introduction

2.3.4 Clocks

The following clock modules are available on this device.

Table 2-5. Clock modules

Module Description

Multi-clock generator (MCG) The MCG provides several clock sources for the MCU that include:

* Phase-locked loop (PLL) — Voltage-controlled oscillator (VCO)

¢ Frequency-locked loop (FLL) — Digitally-controlled oscillator (DCO)

* Internal reference clocks — Can be used as a clock source for other on-chip
peripherals

System oscillator The system oscillator, in conjunction with an external crystal or resonator,
generates a reference clock for the MCU.

Real-time clock oscillator The RTC oscillator has an independent power supply and supports a 32 kHz
crystal oscillator to feed the RTC clock. Optionally, the RTC oscillator can replace
the system oscillator as the main oscillator source.

2.3.5 Security and Integrity modules

The following security and integrity modules are available on this device:

Table 2-6. Security and integrity modules

Module Description

Cyclic Redundancy Check (CRC) Hardware CRC generator circuit using 16/32-bit shift register. Error detection for
all single, double, odd, and most multi-bit errors, programmable initial seed value,
and optional feature to transpose input data and CRC result via transpose register.

2.3.6 Analog modules

The following analog modules are available on this device:

Table 2-7. Analog modules

Module Description
16-bit analog-to-digital converters (ADC) | 16-bit successive-approximation ADC designed with integrated programmable
and programmable-gain amplifiers gain amplifiers (PGA)
(PGA)
Analog comparators Compares two analog input voltages across the full range of the supply voltage.

6-bit digital-to-analog converters (DAC) | 64-tap resistor ladder network which provides a selectable voltage reference for
applications where voltage reference is needed.

Table continues on the next page...
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Module Functional Categories

Table 2-7. Analog modules (continued)

Module Description

12-bit digital-to-analog converters (DAC) | Low-power general-purpose DAC, whose output can be placed on an external pin
or set as one of the inputs to the analog comparator or ADC.

Voltage reference (VREF) Supplies an accurate voltage output that is trimmable in 0.5 mV steps. The VREF
can be used in medical applications, such as glucose meters, to provide a
reference voltage to biosensors or as a reference to analog peripherals, such as
the ADC, DAC, or CMP.

2.3.7 Timer modules

The following timer modules are available on this device:

Table 2-8. Timer modules

Module Description

16-bit resolution

3-bit prescaler

Positive transition of trigger event signal initiates the counter

Supports two triggered delay output signals, each with an independently-

controlled delay from the trigger event

* Outputs can be OR'd together to schedule two conversions from one input
trigger event and can schedule precise edge placement for a pulsed output.
This feature is used to generate the control signal for the CMP windowing
feature and output to a package pin if needed for applications, such as
critical conductive mode power factor correction.

» Continuous-pulse output or single-shot mode supported, each output is
independently enabled, with possible trigger events

e Supports bypass mode

e Supports DMA

Programmable delay block (PDB)

Flexible timer modules (FTM) » Selectable FTM source clock, programmable prescaler

* 16-bit counter supporting free-running or initial/final value, and counting is up
or up-down

¢ Input capture, output compare, and edge-aligned and center-aligned PWM
modes

* Operation of FTM channels as pairs with equal outputs, pairs with

complimentary outputs, or independent channels with independent outputs

Deadtime insertion is available for each complementary pair

Generation of hardware triggers

Software control of PWM outputs

Up to 4 fault inputs for global fault control

Configurable channel polarity

Programmable interrupt on input capture, reference compare, overflowed

counter, or detected fault condition

* Quadrature decoder with input filters, relative position counting, and interrupt
on position count or capture of position count on external event

¢ DMA support for FTM events

Table continues on the next page...
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Table 2-8. Timer modules (continued)

Module Description
Periodic interrupt timers (PIT) * Four general purpose interrupt timers
* Interrupt timers for triggering ADC conversions
* 32-bit counter resolution
¢ Clocked by system clock frequency
* DMA support

Low-power timer (LPTimer) Selectable clock for prescaler/glitch filter of 1 kHz (internal LPO), 32.768 kHz
(external crystal), or internal reference clock

Configurable Glitch Filter or Prescaler with 16-bit counter

16-bit time or pulse counter with compare

Interrupt generated on Timer Compare

Hardware trigger generated on Timer Compare

Carrier modulator timer (CMT) ¢ Four CMT modes of operation:
¢ Time with independent control of high and low times
* Baseband
* Frequency shift key (FSK)
¢ Direct software control of CMT_IRO pin
¢ Extended space operation in time, baseband, and FSK modes
¢ Selectable input clock divider
¢ Interrupt on end of cycle with the ability to disable CMT_IRO pin and use as
timer interrupt
* DMA support

Real-time clock (RTC) * Independent power supply, POR, and 32 kHz Crystal Oscillator

¢ 32-bit seconds counter with 32-bit Alarm

¢ 16-bit Prescaler with compensation that can correct errors between 0.12
ppm and 3906 ppm

2.3.8 Communication interfaces

The following communication interfaces are available on this device:

Table 2-9. Communication modules

Module Description
Controller Area Network (CAN) Supports the full implementation of the CAN Specification Version 2.0, Part B
Serial peripheral interface (SPI) Synchronous serial bus for communication to an external device
Inter-integrated circuit (12C) Allows communication between a number of devices. Also supports the System
Management Bus (SMBus) Specification, version 2.
Universal asynchronous receiver/ Asynchronous serial bus communication interface with programmable 8- or 9-bit
transmitters (UART) data format and support of ISO 7816 smart card interface

Secure Digital host controller (SDHC) Interface between the host system and the SD, SDIO, MMC, or CE-ATA cards.
The SDHC acts as a bridge, passing host bus transactions to the cards by sending
commands and performing data accesses to/from the cards. It handles the SD,
SDIO, MMC, and CE-ATA protocols at the transmission level.

12S The I2S is a full-duplex, serial port that allows the chip to communicate with a
variety of serial devices, such as standard codecs, digital signal processors
(DSPs), microprocessors, peripherals, and audio codecs that implement the inter-
IC sound bus (12S) and the Intel® AC97 standards
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Orderable part numbers

2.3.9 Human-machine interfaces

The following human-machine interfaces (HMI) are available on this device:

Table 2-10. HMI modules

Module

Description

General purpose input/output (GPIO)

All general purpose input or output (GPIO) pins are capable of interrupt and DMA
request generation. All GPIO pins have 5 V tolerance.

Capacitive touch sense input (TSI)

Contains up to 16 channel inputs for capacitive touch sensing applications.
Operation is available in low-power modes via interrupts.

Segment LCD controller

Generates the appropriate waveforms to drive multiplexed numeric, alpha-
numeric, or custom LCD panels. Supports 3V or 5V LCD panels.

2.4 Orderable part numbers

The following table summarizes the part numbers of the devices covered by this

document.

Table 2-11. Orderable part numbers summary

Freescale part number CPU Pin Package Total Program | EEPROM| SRAM GPIO
count flash flash
frequenc
memory
y

MK30DN512ZVLK10 100 MHz |80 LQFP 512 KB 512 KB — 128 KB 56
MK30DN512ZVMB10 100 MHz | 81 MAPBGA | 512 KB 512 KB — 128 KB 56
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Chapter 3
Chip Configuration

3.1 Introduction

This chapter provides details on the individual modules of the microcontroller. It
includes:

* module block diagrams showing immediate connections within the device,

* specific module-to-module interactions not necessarily discussed in the individual
module chapters, and

* links for more information.

3.2 Core modules

3.2.1 ARM Cortex-M4 Core Configuration

This section summarizes how the module has been configured in the chip. Full
documentation for this module is provided by ARM and can be found at http://
www.arm.com.
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Debug Interrupts

SRAM
Upper

PPB

Crossbar ARM Cortex-M4
switch Core

PPB Modules

SRAM
Lower

Figure 3-1. Core configuration

Table 3-1. Reference links to related information

Topic Related module Reference
Full description ARM Cortex-M4 core, http://www.arm.com
rOp0
System memory map System memory map
Clocking Clock distribution
Power management Power management
System/instruction/data Crossbar switch Crossbar switch
bus module
System/instruction/data SRAM SRAM
bus module
Debug IEEE 1149.1 JTAG Debug
IEEE 1149.7 JTAG
(cJTAG)
Serial Wire Debug
(SWD)
ARM Real-Time Trace
Interface
Interrupts Nested Vectored NVIC
Interrupt Controller
(NVIC)
Private Peripheral Bus | Miscellaneous Control MCM
(PPB) module Module (MCM)

3.2.1.1 Buses, interconnects, and interfaces
The ARM Cortex-M4 core has four buses as described in the following table.
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Bus name Description

Instruction code (ICODE) bus | The ICODE and DCODE buses are muxed. This muxed bus is called the CODE bus and is
D d4e (DCODE) b connected to the crossbar switch via a single master port. In addition, the CODE bus is also
ata code ( ) bus tightly coupled to the lower half of the system RAM (SRAM_L).

System bus The system bus is connected to a separate master port on the crossbar. In addition, the
system bus is tightly coupled to the upper half system RAM (SRAM_U).

Private peripheral (PPB) bus | The PPB provides access to these modules:
* ARM modules such as the NVIC, ETM, ITM, DWT, FBP, and ROM table
¢ Freescale Miscellaneous Control Module (MCM)

3.2.1.2 System Tick Timer

The System Tick Timer's clock source is always the core clock, FCLK. This results in the
following:

» The CLKSOURCE bit in SysTick Control and Status register is always set to select
the core clock.

* Because the timing reference (FCLK) is a variable frequency, the TENMS bit in the
SysTick Calibration Value Register is always zero.

» The NOREF bit in SysTick Calibration Value Register is always set, implying that
FCLK is the only available source of reference timing.

3.2.1.3 Debug facilities

This device has extensive debug capabilities including run control and tracing
capabilities. The standard ARM debug port that supports JTAG and SWD interfaces.
Also the cJTAG interface is supported on this device.

3.2.1.4 Core privilege levels

The ARM documentation uses different terms than this document to distinguish between
privilege levels.

If you see this term... it also means this term...
Privileged Supervisor
Unprivileged or user User

K30 Sub-Family Reference Manual, Rev. 6, Nov 2011

Freescale Semiconductor, Inc. 63

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6487114/MK30DN512ZVLK10.html

Core modules

3.2.2 Nested Vectored Interrupt Controller (NVIC) Configuration

This section summarizes how the module has been configured in the chip. Full
documentation for this module is provided by ARM and can be found at http://
www.arm.com.

Interrupt
2 L [ o |
g, PPB Nested Vectored -
88 Interrupt Controller . .
= (NVIC) : :
< o o |

Figure 3-2. NVIC configuration

Table 3-2. Reference links to related information

Topic Related module Reference

Full description Nested Vectored http://www.arm.com
Interrupt Controller
(NVIC)
System memory map System memory map
Clocking Clock distribution
Power management Power management
Private Peripheral Bus | ARM Cortex-M4 core ARM Cortex-M4 core
(PPB)

3.2.2.1 Interrupt priority levels
This device supports 16 priority levels for interrupts. Therefore, in the NVIC each source

in the IPR registers contains 4 bits. For example, IPRO is shown below:

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R 0|jo0|j0|O0 o0|jo0j0|0 o|jojo0|o0 o(ojo|o

IRQ3 IRQ2 IRQ1 IRQO

3.2.2.2 Non-maskable interrupt

The non-maskable interrupt request to the NVIC is controlled by the external NMI signal.
The pin the NMI signal is multiplexed on, must be configured for the NMI function to
generate the non-maskable interrupt request.
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3.2.2.3 Interrupt channel assignments
The interrupt source assignments are defined in the following table.

* Vector number — the value stored on the stack when an interrupt is serviced.
* IRQ number — non-core interrupt source count, which is the vector number minus
16.

The IRQ number is used within ARM's NVIC documentation.

Table 3-4. Interrupt vector assignments

Address Vector IRQ! NVIC NVIC Source module Source description

non-IPR IPR

register | register

number | number

2 3
ARM Core System Handler Vectors
0x0000_0000 0 - - - ARM core Initial Stack Pointer
0x0000_0004 1 - - - ARM core Initial Program Counter
0x0000_0008 2 - - - ARM core Non-maskable Interrupt (NMI)
0x0000_000C 3 - - - ARM core Hard Fault
0x0000_0010 4 - - - ARM core MemManage Fault
0x0000_0014 5 - - - ARM core Bus Fault
0x0000_0018 6 - - - ARM core Usage Fault
0x0000_001C 7 - - - — —
0x0000_0020 8 - - - — —
0x0000_0024 9 - - - — —
0x0000_0028 10 - - - — —
0x0000_002C 11 - - - ARM core Supervisor call (SVCall)
0x0000_0030 12 - - - ARM core Debug Monitor
0x0000_0034 13 - - - — —
0x0000_0038 14 - - - ARM core Pendable request for system service
(PendableSrvReq)
0x0000_003C 15 - - - ARM core System tick timer (SysTick)
Non-Core Vectors
0x0000_0040 16 0 0 0 DMA DMA channel 0 transfer complete
0x0000_0044 17 1 0 0 DMA DMA channel 1 transfer complete
0x0000_0048 18 2 0 0 DMA DMA channel 2 transfer complete
0x0000_004C 19 3 0 0 DMA DMA channel 3 transfer complete
0x0000_0050 20 4 0 1 DMA DMA channel 4 transfer complete
Table continues on the next page...
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Table 3-4. Interrupt vector assignments (continued)

Address Vector IRQ! NVIC NVIC Source module Source description
non-IPR IPR
register | register
number | number
2 3
0x0000_0054 21 5 0 1 DMA DMA channel 5 transfer complete
0x0000_0058 22 6 0 1 DMA DMA channel 6 transfer complete
0x0000_005C 23 7 0 1 DMA DMA channel 7 transfer complete
0x0000_0060 24 8 0 2 DMA DMA channel 8 transfer complete
0x0000_0064 25 9 0 2 DMA DMA channel 9 transfer complete
0x0000_0068 26 10 0 2 DMA DMA channel 10 transfer complete
0x0000_006C 27 11 0 2 DMA DMA channel 11 transfer complete
0x0000_0070 28 12 0 3 DMA DMA channel 12 transfer complete
0x0000_0074 29 13 0 3 DMA DMA channel 13 transfer complete
0x0000_0078 30 14 0 3 DMA DMA channel 14 transfer complete
0x0000_007C 31 15 0 3 DMA DMA channel 15 transfer complete
0x0000_0080 32 16 0 4 DMA DMA error interrupt channels 0-15
0x0000_0084 33 17 0 4 MCM Normal interrupt
0x0000_0088 34 18 0 4 Flash memory Command complete
0x0000_008C 35 19 0 4 Flash memory Read collision
0x0000_0090 36 20 0 5 Mode Controller Low-voltage detect, low-voltage warning
0x0000_0094 37 21 0 5 LLWU Low Leakage Wakeup
NOTE: The LLWU interrupt must not
be masked by the interrupt
controller to avoid a scenario
where the system does not fully
exit stop mode on an LLS
recovery.
0x0000_0098 38 22 0 5 WDOG Watchdog interrupt
0x0000_009C 39 23 0 5 — —
0x0000_00A0 40 24 0 6 [2Co —
0x0000_00A4 41 25 0 6 [2C1 —
0x0000_00A8 42 26 0 6 SPIO Single interrupt vector for all sources
0x0000_00AC 43 27 0 6 SPI1 Single interrupt vector for all sources
0x0000_00B0 44 28 0 7 — —
0x0000_00B4 45 29 0 7 CANO OR'ed Message buffer (0-15)
0x0000_00B8 46 30 0 7 CANO Bus Off
0x0000_00BC 47 31 0 7 CANO Error
0x0000_00CO0 48 32 1 8 CANO Transmit Warning
Table continues on the next page...
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Table 3-4. Interrupt vector assignments (continued)

Address Vector IRQ! NVIC NVIC Source module Source description
non-IPR IPR
register | register
number | number
2 3
0x0000_00C4 49 33 1 8 CANO Receive Warning
0x0000_00C8 50 34 1 8 CANO Wake Up
0x0000_00CC 51 35 1 8 — —
0x0000_00D0 52 36 1 9 — —
0x0000_00D4 53 37 1 9 — —
0x0000_00D8 54 38 1 9 — —
0x0000_00DC 55 39 1 9 — —
0x0000_00EO 56 40 1 10 — —
0x0000_00E4 57 41 1 10 — —
0x0000_00ES8 58 42 1 10 — —
0x0000_00EC 59 43 1 10 — —
0x0000_00F0 60 44 1 11 — —
0x0000_00F4 61 45 1 11 UARTO Single interrupt vector for UART status
sources
0x0000_00F8 62 46 1 11 UARTO Single interrupt vector for UART error
sources
0x0000_00FC 63 47 1 11 UARTH1 Single interrupt vector for UART status
sources
0x0000_0100 64 48 1 12 UARTH1 Single interrupt vector for UART error
sources
0x0000_0104 65 49 1 12 UART2 Single interrupt vector for UART status
sources
0x0000_0108 66 50 1 12 UART2 Single interrupt vector for UART error
sources
0x0000_010C 67 51 1 12 UART3 Single interrupt vector for UART status
sources
0x0000_0110 68 52 1 13 UART3 Single interrupt vector for UART error
sources
0x0000_0114 69 53 1 13 — —
0x0000_0118 70 54 1 13 — —
0x0000_011C 71 55 1 13 — —
0x0000_0120 72 56 1 14 — —
0x0000_0124 73 57 1 14 ADCO —
0x0000_0128 74 58 1 14 ADCH1 —
0x0000_012C 75 59 1 14 CMPO —

Table continues on the next page...
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Table 3-4. Interrupt vector assignments (continued)

Address Vector IRQ! NVIC NVIC Source module Source description
non-IPR IPR
register | register
number | number
2 3
0x0000_0130 76 60 1 15 CMP1 —
0x0000_0134 77 61 1 15 CMP2 —
0x0000_0138 78 62 1 15 FTMO Single interrupt vector for all sources
0x0000_013C 79 63 1 15 FTMA1 Single interrupt vector for all sources
0x0000_0140 80 64 2 16 FTM2 Single interrupt vector for all sources
0x0000_0144 81 65 2 16 CMT —
0x0000_0148 82 66 2 16 RTC Alarm interrupt
0x0000_014C 83 67 2 16 — —
0x0000_0150 84 68 2 17 PIT Channel 0
0x0000_0154 85 69 2 17 PIT Channel 1
0x0000_0158 86 70 2 17 PIT Channel 2
0x0000_015C 87 71 2 17 PIT Channel 3
0x0000_0160 88 72 2 18 PDB —
0x0000_0164 89 73 2 18 — —
0x0000_0168 90 74 2 18 — —
0x0000_016C 91 75 2 18 — —
0x0000_0170 92 76 2 19 — —
0x0000_0174 93 77 2 19 — —
0x0000_0178 94 78 2 19 — —
0x0000_017C 95 79 2 19 12S0 —
0x0000_0180 96 80 2 20 SDHC —
0x0000_0184 97 81 2 20 DACO —
0x0000_0188 98 82 2 20 — —
0x0000_018C 99 83 2 20 TSI Single interrupt vector for all sources
0x0000_0190 100 84 2 21 MCG —
0x0000_0194 101 85 2 21 Low Power Timer |—
0x0000_0198 102 86 2 21 Segment LCD Single interrupt vector for all sources
0x0000_019C 103 87 2 21 Port control Pin detect (Port A)
module
0x0000_01A0 104 88 2 22 Port control Pin detect (Port B)
module
0x0000_01A4 105 89 2 22 Port control Pin detect (Port C)
module

Table continues on the next page...
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Table 3-4. Interrupt vector assignments (continued)

Address Vector IRQ! NVIC NVIC Source module Source description
non-IPR IPR
register | register

number | number
2 3

0x0000_01A8 106 90 2 22 Port control Pin detect (Port D)
module

0x0000_01AC 107 91 2 22 Port control Pin detect (Port E)
module

0x0000_01B0 108 92 2 23 — —

0x0000_01B4 109 93 2 23 — —

0x0000_01B8 110 94 2 23 Software Software interrupt*

1. Indicates the NVIC's interrupt source number.

2. Indicates the NVIC's ISER, ICER, ISPR, ICPR, and IABR register number used for this IRQ. The equation to calculate this
value is: IRQ div 32

3. Indicates the NVIC's IPR register number used for this IRQ. The equation to calculate this value is: IRQ div 4

4. This interrupt can only be pended or cleared via the NVIC registers.

3.2.2.3.1 Determining the bitfield and register location for configuring a
particular interrupt

Suppose you need to configure the low-power timer (LPTMR) interrupt. The following
table is an excerpt of the LPTMR row from Interrupt channel assignments.

Table 3-5. LPTMR interrupt vector assignment

Address Vector IRQ! NVIC NVIC Source module Source description
non-IPR IPR
register | register

number | number
2 3

0x0000_0194 101 85 2 21 Low Power Timer |—

1. Indicates the NVIC's interrupt source number.

2. Indicates the NVIC's ISER, ICER, ISPR, ICPR, and IABR register number used for this IRQ. The equation to calculate this
value is: IRQ div 32

3. Indicates the NVIC's IPR register number used for this IRQ. The equation to calculate this value is: IRQ div 4

* The NVIC registers you would use to configure the interrupt are:
* NVICISER2
NVICICER2
NVICISPR2
NVICICPR2
NVICIABR2
NVICIPR21
* To determine the particular IRQ's bitfield location within these particular registers:

K30 Sub-Family Reference Manual, Rev. 6, Nov 2011

Freescale Semiconductor, Inc. 69

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6487114/MK30DN512ZVLK10.html

Core modules

* NVICISER2, NVICICER2, NVICISPR2, NVICICPR2, NVICIABR2 bit
location = IRQ mod 32 =21
* NVICIPR21 bitfield starting location = 8 * (IRQ mod 4) + 4 =12

Since the NVICIPR bitfields are 4-bit wide (16 priority levels), the NVICIPR21
bitfield range is 12-15

Therefore, the following bitfield locations are used to configure the LPTMR interrupts:

e NVICISER2[21]
« NVICICER2[21]
« NVICISPR2[21]
« NVICICPR2[21]
« NVICIABR2[21]
« NVICIPR21[15:12]

3.2.3 Asynchronous Wake-up Interrupt Controller (AWIC)
Configuration

This section summarizes how the module has been configured in the chip. Full

documentation for this module is provided by ARM and can be found at http://
WWww.arm.com.

Clock logic

Wake-up
requests

Asynchronous

Wake-up Interrupt

Controller (AWIC)

Nested vectored
interrupt controller
(NVIC)

Figure 3-3. Asynchronous Wake-up Interrupt Controller configuration

Table 3-6. Reference links to related information

Topic Related module Reference
System memory map System memory map
Clocking Clock distribution
Power management Power management
Nested Vectored NVIC
Interrupt Controller
(NVIC)

Table continues on the next page...
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Chapter 3 Chip Configuration
Table 3-6. Reference links to related information (continued)

Topic Related module Reference

Wake-up requests AWIC wake-up sources

3.2.3.1 Wake-up sources

The device uses the following internal and external inputs to the AWIC module.

Table 3-7. AWIC Stop and VLPS Wake-up Sources

Wake-up source Description
Available system resets RESET pin and WDOG when LPO is its clock source, and JTAG
Low-voltage detect Mode Controller
Low-voltage warning Mode Controller
Pin interrupts Port Control Module - Any enabled pin interrupt is capable of waking the system
ADCx The ADC is functional when using internal clock source
CMPx Since no system clocks are available, functionality is limited
12C Address match wakeup
UART Active edge on RXD
LPTMR Functional in Stop/VLPS modes
RTC Functional in Stop/VLPS modes
SDHC Wakeup
12S Wakeup
TSI
CAN
Segment LCD

3.2.4 JTAG Controller Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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JTAG controller

cJTAG

Signal multiplexing

Figure 3-4. JTAGC Controller configuration

Table 3-8. Reference links to related information

Topic Related module Reference
Full description JTAGC JTAGC
Signal multiplexing Port control Signal multiplexing

3.3 System modules

3.3.1 SIM Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
bridge

Register
access

System integration
module (SIM)

Figure 3-5. SIM configuration

Table 3-9. Reference links to related information

Topic

Related module

Reference

Full description

SIM

SIM

System memory map

System memory map

Clocking

Clock distribution

Power management

Power management
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3.3.2 Mode Controller Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
bridge

Register
access

Resets

Mode controller

Power management
controller (PMC)

Figure 3-6. Mode controller configuration

Table 3-10. Reference links to related information

Topic Related module Reference
Full description Mode Controller Mode Controller
System memory map System memory map
Power management Power management
Power management PMC
controller (PMC)

3.3.3 PMC Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Peripheral
bridge

Register
access

Power management
controller (PMC)

Mode controller

Figure 3-7. PMC configuration

Table 3-11. Reference links to related information

Topic Related module Reference
Full description PMC PMC
System memory map System memory map
Power management Power management
Full description Mode Controller Mode Controller
Low-Leakage Wakeup LLWU
Unit (LLWU)

3.3.4 Low-Leakage Wake-up Unit (LLWU) Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
bridge 0
Register
access
Wake-up
T _ requests
29 :
52
(o))
g Low-Leakage Wake-up
23 Unit (LLWU) : :
6 g L] o
L ] Mocue |
o

Figure 3-8. Low-Leakage Wake-up Unit configuration

Table 3-12. Reference links to related information

Topic Related module Reference
Full description LLWU LLWU
System memory map System memory map

Table continues on the next page...
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Table 3-12. Reference links to related information (continued)

Topic Related module Reference

Clocking Clock distribution

Power management Power management chapter

Power Management
Controller (PMC)

Power Management Controller (PMC)

Mode Controller Mode Controller

Wake-up requests LLWU wake-up sources

3.3.4.1 Wake-up Sources

This chip uses the following internal peripheral and external pin inputs as wakeup
sources to the LLWU module:

 LLWU_PO-15 are external pin inputs. See the chip's signal multiplexing table for the
individual input signal options.
* LLWU_MOIF-MTIF are connections to the internal peripheral interrupt flags.

NOTE
RESET is also a wakeup source, depending on the bit setting in
the LLWU_CS register. On devices where RESET is not a
dedicated pin, it must also be enabled in the explicit port mux

control.
Table 3-13. Wakeup sources for LLWU inputs
Input Wakeup source Input Wakeup source
LLWU_PO PTE1/LLWU_PO pin LLWU_P12 PTDO/LLWU_P12 pin
LLWU_P1 PTE2/LLWU_P1 pin LLWU_P13 PTD2/LLWU_P13 pin
LLWU_P2 PTE4/LLWU_P2 pin LLWU_P14 PTD4/LLWU_P14 pin
LLWU_P3 PTA4/LLWU_P3 pin' LLWU_P15 PTD6/LLWU_P15 pin
LLWU_P4 PTA13/LLWU_P4 pin LLWU_MOIF |LPTMRZ
LLWU_P5 PTBO/LLWU_PS5 pin LLWU_M1IF | CMP0?
LLWU_P6 PTC1/LLWU_PS6 pin LLWU_M2IF |CMP12
LLWU_P7 PTC3/LLWU_P7 pin LLWU_M3IF | CMP22
LLWU_P8 PTC4/LLWU_PS8 pin LLWU_M4IF | TSI2
LLWU_P9 PTC5/LLWU_P9 pin LLWU_MSIF | RTC Alarm?
LLWU_P10 |PTC6/LLWU_P10 pin LLWU_MG6IF | Reserved
LLWU_P11 |PTC11/LLWU_P11 pin LLWU_M7IF | Error Detect - wake-up source unknown

1. A falling edge input that remains low on this pin when waking up the MCU from VLLSx modes with the EzPort enabled
causes entry into EzPort mode during the reset sequence. A falling edge input that remains low on this pin when waking
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up the MCU from any non-VLLSx mode with the NMI function selected in its port control register asserts an NMI exception
on low power mode recovery. The same occurs when recovering from VLLSx modes if EzPort is disabled; otherwise,
EzPort mode is entered. See the "EzPort Configuration" section in this chapter for more information.

2. Requires the peripheral and the peripheral interrupt to be enabled. The LLWU's WUME bit enables the internal module flag
as a wakeup input. After wakeup, the flags are cleared based on the peripheral clearing mechanism.

3.3.5 MCM Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

A

=

g, PrB Miscellaneous

88 — Control Module
ransrers

é (MCM)

Figure 3-9. MCM configuration

Table 3-14. Reference links to related information

Topic Related module Reference
Full description Miscellaneous control MCM
module (MCM)
System memory map System memory map
Clocking Clock distribution
Power management Power management
Transfers ARM Cortex-M4 core ARM Cortex-M4 core

Private Peripheral Bus
(PPB)

3.3.6 Crossbar Switch Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Master Modules . Slave Modules
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code bus ==
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Figure 3-10. Crossbar switch integration

Table 3-15. Reference links to related information

Topic

Related module

Reference

Full description

Crossbar switch

Crossbar Switch

System memory map

System memory map

Clocking

Clock Distribution

Memory protection

MPU

MPU

Crossbar switch master

ARM Cortex-M4 core

ARM Cortex-M4 core

Crossbar switch master

DMA controller

DMA controller

Crossbar switch master EzPort EzPort
Crossbar switch master SDHC SDHC
Crossbar switch slave Flash Flash

Crossbar switch slave

SRAM backdoor

SRAM backdoor

Crossbar switch slave

Peripheral bridges

Peripheral bridge

Crossbar switch slave

GPIO controller

GPIO controller
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3.3.6.1 Crossbar Switch Master Assignments

The masters connected to the crossbar switch are assigned as follows:

Master module Master port number
ARM core code bus 0
ARM core system bus 1
DMA/EzPort 2
SDHC 5
NOTE

The DMA and EzPort share a master port. Since these modules
never operate at the same time, no configuration or arbitration
explanations are necessary.

3.3.6.2 Crossbar Switch Slave Assignments

The slaves connected to the crossbar switch are assigned as follows:

Slave module Slave port number Protected by MPU?
Flash memory controller Yes
SRAM backdoor Yes

Peripheral bridge 0' No. Protection built into bridge.

Peripheral bridge 1/GPIO'

W= O

No. Protection built into bridge.

1. See System memory map for access restrictions.

3.3.6.3 PRS register reset values
The AXBS_PRSn registers reset to 0054_3210h.

3.3.7 Memory Protection Unit (MPU) Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Peripheral
bridge 0

Register
access

Logical Transfers

Master

Logical
Master

Logical
Master

Memory Protection
Unit (MPU)

Transfers
|

Slave

Figure 3-11. Memory Protection Unit configuration

Table 3-16. Reference links to related information

Topic

Related module

Reference

Full description

Memory Protection Unit
(MPU)

MPU

System memory map

System memory map

Clocking

Clock distribution

Power management

Power management

Logical masters

Logical master assignments

Slave modules

Slave module assignments

3.3.7.1

MPU Slave Port Assignments

The memory-mapped resources protected by the MPU are:

Table 3-17. MPU Slave Port Assignments

Source

MPU Slave Port Assignment

Destination

Crossbar slave port 0

MPU slave port O

Flash Controller

Crossbar slave port 1

MPU slave port 1

SRAM backdoor

Code Bus

MPU slave port 2

SRAM_L frontdoor

System Bus

MPU slave port 3

SRAM_U frontdoor
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3.3.7.2 MPU Logical Bus Master Assignments

The logical bus master assignments for the MPU are:

Table 3-18. MPU Logical Bus Master Assignments

MPU Logical Bus Master Number Bus Master
0 Core

—_

Debugger
DMA

none

none

SDHC

none

N{o|oa| || DN

none

3.3.7.3 MPU Access Violation Indications

Access violations detected by the MPU are signaled to the appropriate bus master as
shown below:

Table 3-19. Access Violation Indications

Bus Master Core Indication

Core Bus fault (interrupt vector #5) Note: To enable bus faults set the core's System
Handler Control and State Register's BUSFAULTENA bit. If this bit is not set, MPU
violations result in a hard fault (interrupt vector #3).

Debugger The STICKYERROR flag is set in the Debug Port Control/Status Register.
DMA Interrupt vector #32
SDHC Interrupt vector #96

3.3.7.4 Reset Values for RGDO Registers

At reset, the MPU is enabled with a single region descriptor (RGDO) that maps the entire
4 GB address space with read, write and execute permissions given to the core, debugger
and the DMA bus masters.

The following table shows the chip-specific reset values for RGD0 and RGDAACO.
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Table 3-20. Reset Values for RGDO Registers

Register Reset value
RGD0O_WORDO 0000_0000h
RGD0O_WORD1 FFFF_FFFFh
RGD0O_WORD2 0061_F7DFh
RGD0O_WORD3 0000_0001h
RGDAACO 0061_F7DFh

3.3.7.5 Write Access Restrictions for RGDO Registers

In addition to configuring the initial state of RGDO0, the MPU implements further access
control on writes to the RGDO registers. Specifically, the MPU assigns a priority scheme
where the debugger is treated as the highest priority master followed by the core and then
all the remaining masters.

The MPU does not allow writes from the core to affect the RGDO start or end addresses
nor the permissions associated with the debugger; it can only write the permission fields
associated with the other masters.

These protections (summarized below) guarantee that the debugger always has access to
the entire address space and those rights cannot be changed by the core or any other bus

master.
Table 3-21. Write Access to RGDO Registers
Bus Master Write Access?
Core Partial. The Core cannot write to the following registers or
register fields:
* RGDO_WORDO, RGDO_WORD1, RGD0O_WORDS3
* RGDO_WORD2[M1SM, M1UM]
* RGDAACO[M1SM, M1UM]
NOTE: Changes to the RGDO_WORD?2 alterable fields
should be done via a write to RGDAACO.
Debugger Yes
All other masters No

3.3.8 Peripheral Bridge Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Transfers AIPS-Lite Transfers
peripheral bridge

Crossbar switch
Peripherals

Figure 3-12. Peripheral bridge configuration

Table 3-22. Reference links to related information

Topic Related module Reference
Full description Peripheral bridge Peripheral bridge (AIPS-Lite)
(AIPS-Lite)
System memory map System memory map
Clocking Clock Distribution
Crossbar switch Crossbar switch Crossbar switch

3.3.8.1 Number of peripheral bridges

This device contains two identical peripheral bridges.

3.3.8.2 Memory maps

The peripheral bridges are used to access the registers of most of the modules on this
device. See AIPSO Memory Map and AIPS1 Memory Map for the memory slot
assignment for each module.

3.3.8.3 MPRA register

Each of the two peripheral bridges supports up to 8 crossbar switch masters, each
assigned to a MPROTX field in the MPRA register. However, fewer are supported on this
device. See Crossbar switch for details of the master port assignments for this device.

3.3.8.4 AIPS_Lite MPRA register reset value
* AIPSx_MPRA reset value is 0x7770_0000

Therefore, masters O, 1, and 2 are trusted bus masters after reset.
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3.3.8.5 PACR registers

Each of the two peripheral bridges support up to 128 peripherals each assigned to an
PACRXx field within the PACRA-PACRP registers. However, fewer peripherals are
supported on this device. See AIPSO Memory MapandAIPS1 Memory Map for details of
the peripheral slot assignments for this device. Unused PACRX fields are reserved.

3.3.8.6 AIPS_Lite PACRE-P register reset values

The AIPSx_PACRE-P reset values depend on if the module is available on your
particular device. For each populated slot in slots 32-127 in Peripheral Bridge 0 (AIPS-
Lite 0) Memory Map and Peripheral Bridge 1 (AIPS-Lite 1) Memory Map, the
corresponding module's PACR[32:127] field resets to 0x4.

3.3.9 DMA request multiplexer configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
bridge 0
Register
access
Requests -m
% Channel
° Multiplexer H H
=
:

Figure 3-13. DMA request multiplexer configuration

Table 3-23. Reference links to related information

Topic Related module Reference
Full description DMA request DMA Mux
multiplexer
System memory map System memory map
Clocking Clock distribution
Power management Power management
Channel request DMA controller DMA Controller
Requests DMA request sources
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3.3.9.1 DMA MUX request sources

This device includes a DMA request mux that allows up to 63 DMA request signals to be
mapped to any of the 16 DMA channels.

Because of the mux there is not a hard correlation between any of the DMA request
sources and a specific DMA channel.

Table 3-24. DMA request sources - MUX 0

Source Source module Source description
number
0 — Channel disabled'
1 Reserved Not used
2 UARTO Receive
3 UARTO Transmit
4 UART1 Receive
5 UART1 Transmit
6 UART2 Receive
7 UART2 Transmit
8 UARTS3 Receive
9 UARTS3 Transmit
10 Reserved Receive
11 Reserved Transmit
12 Reserved —
13 Reserved —
14 12S0 Receive
15 12S0 Transmit
16 SPIO Receive
17 SPIO Transmit
18 SPI1 Receive
19 SPI1 Transmit
20
21
22 12Co —
23 12C1 —
24 FTMO Channel 0
25 FTMO Channel 1
26 FTMO Channel 2

Table continues on the next page...
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Table 3-24. DMA request sources - MUX 0 (continued)

Source Source module Source description
number
27 FTMO Channel 3
28 FTMO Channel 4
29 FTMO Channel 5
30 FTMO Channel 6
31 FTMO Channel 7
32 FTMA Channel 0
33 FTM1 Channel 1
34 FTM2 Channel 0
35 FTM2 Channel 1
36 FTM3 Channel 0
37 FTM3 Channel 1
38 FTM3 Channel 2
39 FTM1 Channel 3
40 ADCO —
41 ADC1 —
42 CMPO —
43 CMP1 —
44 CMP2 —
45 DACO —
46 Reserved —
47 CMT —
48 PDB —
49 Port control module Port A
50 Port control module Port B
51 Port control module Port C
52 Port control module Port D
53 Port control module Port E
54 FTM3 Channel 4
55 FTM3 Channel 5
56 FTM3 Channel 6
57 FTM3 Channel 7
58 DMA MUX Always enabled
59 DMA MUX Always enabled
60 DMA MUX Always enabled

Table continues on the next page...
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Table 3-24. DMA request sources - MUX 0 (continued)

Source Source module Source description
number
61 DMA MUX Always enabled
62 DMA MUX Always enabled
63 DMA MUX Always enabled

1. Configuring a DMA channel to select source 0 or any of the reserved sources disables that DMA channel.

3.3.9.2 DMA transfers via PIT trigger

The PIT module can trigger a DMA transfer on the first four DMA channels. The
assignments are detailed at PIT/DMA Periodic Trigger Assignments .

3.3.10 DMA Controller Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
bridge 0

Register
access

Transfers Requests

DMA Controller

Crossbar switch
DMA Multiplexer

Figure 3-14. DMA Controller configuration

Table 3-25. Reference links to related information

Topic Related module Reference
Full description DMA Controller DMA Controller
System memory map System memory map
Register access Peripheral bridge AIPS-Lite 0
(AIPS-Lite 0)
Clocking Clock distribution
Power management Power management
Transfers Crossbar switch Crossbar switch
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3.3.11 External Watchdog Monitor (EWM) Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
bridge 0
Register
access
(o]
£
3
External Watchdog Module signals | &
. >
Monitor (EWM) E
g
2
@

Figure 3-15. External Watchdog Monitor configuration

Table 3-26. Reference links to related information

Topic Related module Reference
Full description External Watchdog EWM
Monitor (EWM)
System memory map System memory map
Clocking Clock distribution
Power management Power management
Signal multiplexing Port Control Module Signal multiplexing

3.3.11.1 EWM clocks

This table shows the EWM clocks and the corresponding chip clocks.
Table 3-27. EWM clock connections

Module clock Chip clock

Low Power Clock 1 kHz LPO Clock

3.3.11.2 EWM low-power modes

This table shows the EWM low-power modes and the corresponding chip low-power
modes.
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Table 3-28. EWM low-power modes

Module mode Chip mode
Wait Wait, VLPW
Stop Stop, VLPS, LLS
Power Down VLLSS, VLLS2, VLLSH1

3.3.11.3 EWNM_OUT pin state in low power modes

During Wait, Stop and Power Down modes the EWM_OUT pin enters a high-impedance
state. A user has the option to control the logic state of the pin using an external pull
device or by configuring the internal pull device. When the CPU enters a Run mode from
Wait or Stop recovery, the pin resumes its previous state before entering Wait or Stop
mode. When the CPU enters Run mode from Power Down, the pin returns to its reset
state.

3.3.12 Watchdog Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
bridge 0

Register
access

WDOG

Mode Controller

Figure 3-16. Watchdog configuration

Table 3-29. Reference links to related information

Topic Related module Reference
Full description Watchdog Watchdog
System memory map System memory map
Clocking Clock distribution
Power management Power management
Mode Controller (MC) Mode Controller
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3.3.12.1 WDOG clocks

This table shows the WDOG module clocks and the corresponding chip clocks.

Table 3-30. WDOG clock connections

Module clock

Chip clock

LPO Oscillator

1 kHz LPO Clock

Alt Clock Bus Clock
Fast Test Clock Bus Clock
System Bus Clock Bus Clock

3.3.12.2 WDOG low-power modes

This table shows the WDOG low-power modes and the corresponding chip low-power

modes.
Table 3-31. WDOG low-power modes
Module mode Chip mode
Wait Wait, VLPW
Standby Stop, VLPS
Stop Stop, VLPS
Power Down LLS, VLLSx
NOTE

To enable the WDOG module when the chip is in Stop mode,
write ones to both the STNDBYEN bit and the STOPEN bit of
the Watchdog Status and Control Register High.

3.4 Clock Modules

3.4.1 MCG Configuration

This section summarizes how the module has been configured in the chip. For a

comprehensive description of the module itself, see the module’s dedicated chapter.
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Peripheral
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System

oscillator| |oscillator

Multipurpose Clock
Generator (MCG)

System integration
module (SIM)

RTC

Figure 3-17. MCG configuration

Table 3-32. Reference links to related information

Topic Related module Reference
Full description MCG MCG
System memory map System memory map
Clocking Clock distribution
Power management Power management
Signal multiplexing Port control Signal multiplexing

3.4.2 OSC Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
bridge

Register
access

Module signals

MCG

System oscillator

Signal multiplexing

Figure 3-18. OSC configuration

Table 3-33. Reference links to related information

Topic Related module Reference
Full description OoSsC 0OSC
System memory map System memory map
Clocking Clock distribution

Table continues on the next page...
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Table 3-33. Reference links to related information (continued)

Topic Related module Reference
Power management Power management
Signal multiplexing Port control Signal multiplexing
Full description MCG MCG

3.4.2.1 OSC modes of operation with MCG

The MCG's C2 register bits configure the oscillator frequency range. See the OSC and
MCQG chapters for more details.

3.4.3 RTC OSC configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Module signals

MCG

32-kHz RTC oscillator

Signal multiplexing

Figure 3-19. RTC OSC configuration

Table 3-34. Reference links to related information

Topic Related module Reference
Full description RTC OSC RTC OSC
Signal multiplexing Port control Signal multiplexing
Full description MCG MCG

3.5 Memories and Memory Interfaces

3.5.1 Flash Memory Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Peripheral bus
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access

Transfers
Flash memory

Flash memory
controller

Figure 3-20. Flash memory configuration

Table 3-35. Reference links to related information

Reference

Topic Related module

Flash memory

Full description Flash memory

System memory map System memory map

Clocking Clock Distribution

Flash memory Flash memory controller

controller

Transfers

Peripheral bridge

Register access Peripheral bridge

3.5.1.1 Flash memory types
This device contains the following types of flash memory:

* Program flash memory — non-volatile flash memory that can execute program code

* FlexMemory — encompasses the following memory types:
e Programming acceleration RAM — RAM memory that accelerates flash

programming

3.5.1.2 Flash Memory Sizes
The devices covered in this document contain:
* 2 blocks of program flash consisting of 2 KB sectors

The amounts of flash memory for the devices covered in this document are:

Device Program flash (KB) Block 0 (P-Flash) Block 1 (P-Flash)
address range' address range'
MK30DN512ZVLK10 512 0x0000_0000 — 0x0004_0000 —
0x0003_FFFF 0x0007_FFFF
Table continues on the next page...
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Device Program flash (KB) Block 0 (P-Flash) Block 1 (P-Flash)
address range' address range'
MK30DN512ZVMB10 512 0x0000_0000 — 0x0004_0000 —
0x0003_FFFF 0x0007_FFFF

1. The addresses shown assume program flash swap is disabled (default configuration).

3.5.1.3 Flash Memory Map

The various flash memories and the flash registers are located at different base addresses
as shown in the following figure. The base address for each is specified in System
memory map.

Flash memory base address
Registers

Program flash base address

Flash configuration field
Program flash

Programming acceleration

RAM base address RAM

Figure 3-21. Flash memory map

3.5.1.4 Flash Security

How flash security is implemented on this device is described in Chip Security.

3.5.1.5 Flash Modes

The flash memory operates in NVM normal and NVM special modes. The flash memory
enters NVM special mode when the EzPort is enabled (EZP_CS asserted during reset), or
the system is under debug mode. Otherwise, flash memory operates in NVM normal
mode.

3.5.1.6 Erase All Flash Contents

In addition to software, the entire flash memory may be erased external to the flash
memory in two ways:
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1. Via the EzPort by issuing a bulk erase (BE) command. See the EzPort chapter for
more details.

2. Via the SWJ-DP debug port by setting DAP_CONTROL[0]. DAP_STATUSIO] is set
to indicate the mass erase command has been accepted. DAP_STATUS[O] is cleared
when the mass erase completes.

3.5.1.7 FTFL_FOPT Register

The flash memory's FTFL_FOPT register allows the user to customize the operation of
the MCU at boot time. See FOPT boot options for details of its definition.

3.5.2 Flash Memory Controller Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral bus
controller 0

Register
access

Transfers Flash memory Transfers
controller

Flash memory

Crossbar switch
Memory protection
unit

Figure 3-22. Flash memory controller configuration

Table 3-36. Reference links to related information

Topic Related module Reference
Full description Flash memory Flash memory controller
controller
System memory map System memory map

Clocking Clock Distribution
Transfers Flash memory Flash memory
Transfers MPU MPU
Transfers Crossbar switch Crossbar Switch

Register access Peripheral bridge Peripheral bridge
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3.5.2.1 Number of masters

The Flash Memory Controller supports up to eight crossbar switch masters. However,
this device has a different number of crossbar switch masters. See Crossbar Switch
Configuration for details on the master port assignments.

3.5.2.2 Program Flash Swap

On devices that contain program flash memory only, the program flash memory blocks
may swap their base addresses.

While not using swap:

* FMC_PFBOCR controls the lower code addresses (block 0)
 FMC_PFBICR controls the upper code addresses (block 1)

If swap is used, the opposite is true:

* FMC_PFBOCR controls the upper code addresses (now in block 0)
« FMC_PFBI1CR controls the lower code addresses (now in block 1)

3.5.3 SRAM Configuration

This section summarizes how the module has been configured in the chip.

Cortex-M4 = ko)
core |« MPU 5 SRAM upper
C
8 Transfers |- - - - - - - - - - - - - - -
=
Crossbar MPU = SRAM lower
switch %)

Figure 3-23. SRAM configuration

Table 3-37. Reference links to related information

Topic Related module Reference
Full description SRAM SRAM
System memory map System memory map
Clocking Clock Distribution
Transfers SRAM controller SRAM controller
ARM Cortex-M4 core ARM Cortex-M4 core
Memory protection unit Memory protection unit

K30 Sub-Family Reference Manual, Rev. 6, Nov 2011

Freescale Semiconductor, Inc. 95

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6487114/MK30DN512ZVLK10.html

Memories and Memory Interfaces

3.5.3.1 SRAM sizes

This device contains SRAM tightly coupled to the ARM Cortex-M4 core. The amount of
SRAM for the devices covered in this document is shown in the following table.

Device SRAM (KB)
MK30DN512ZVLK10 128
MK30DN512ZVMB10 128

3.5.3.2 SRAM Arrays

The on-chip SRAM is split into two equally-sized logical arrays, SRAM_L and
SRAM_U.

The on-chip RAM is implemented such that the SRAM_L and SRAM_U ranges form a
contiguous block in the memory map. As such:

* SRAM_L is anchored to Ox1FFF_FFFF and occupies the space before this ending

address.
* SRAM_U is anchored to 0x2000_0000 and occupies the space after this beginning

address.
Valid address ranges for SRAM_L and SRAM_U are then defined as:

 SRAM_L = [0x2000_0000—(SRAM_size/2)] to Ox1FFF_FFFF
 SRAM_U = 0x2000_0000 to [0x2000_0000+(SRAM_size/2)-1]

This is illustrated in the following figure.

0x2000_0000 — SRAM_size/2
SA
(O]
N
@ SRAM L
=
<
C
@ Ox1FFF_FFFF
o 0x2000_0000
°
N
@ SRAM_U
2
Ty
@ 0x2000_0000 + SRAM _size/2 - 1
Figure 3-24. SRAM blocks memory map
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For example, for a device containing 64 KB of SRAM the ranges are:

* SRAM_L: Ox1FFF_8000 — Ox1FFF_FFFF
* SRAM_U: 0x2000_0000 — 0x2000_7FFF

3.5.3.3 SRAM retention in low power modes
The SRAM is retained down to VLLS3 mode.
In VLLS2 the 4 KB region of SRAM_U from 0x2000_0000 is powered.

In VLLS1 no SRAM is retained. However, the 32-byte register file is available in
VLLSI.

3.5.3.4 SRAM accesses

The SRAM is split into two logical arrays that are 32-bits wide.
* SRAM_L — Accessible by the code bus of the Cortex-M4 core and by the backdoor

port.
* SRAM_U — Accessible by the system bus of the Cortex-M4 core and by the
backdoor port.

The backdoor port makes the SRAM accessible to the non-core bus masters (such as
DMA).

The following figure illustrates the SRAM accesses within the device.

SRAM_L
Cortex-M4 core Crossbar switch
Frontdoor Backdoor non-core master
Code bus non-core master
MPU SRAM controller MPU °
System bus [
[
non-core master
SRAM_U

Figure 3-25. SRAM access diagram

The following simultaneous accesses can be made to different logical halves of the
SRAM:
 Core code and core system
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* Core code and non-core master

e Core system and non-core master

NOTE
Two non-core masters cannot access SRAM simultaneously.
The required arbitration and serialization is provided by the
crossbar switch. The SRAM_{L,U} arbitration is controlled by
the SRAM controller based on the configuration bits in the
MCM module.

NOTE
Burst-access cannot occur across the 0x2000_0000 boundary
that separates the two SRAM arrays. The two arrays should be
treated as separate memory ranges for burst accesses.

3.5.3.5 SRAM arbitration and priority control

The MCM's SRAMAP register controls the arbitration and priority schemes for the two
SRAM arrays.

3.5.4 SRAM Controller Configuration

This section summarizes how the module has been configured in the chip.

Cortex-M4 MPU > 8
core e > r g
» S
SRAM controller Transfers  p-------
E —
Crossbar < g
[ I
switch MPU 52
Figure 3-26. SRAM controller configuration
Table 3-38. Reference links to related information
Topic Related module Reference
System memory map System memory map
Power management Power management
Power management PMC
controller (PMC)
Table continues on the next page...
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Table 3-38. Reference links to related information (continued)

Topic Related module Reference
Transfers SRAM SRAM
ARM Cortex-M4 core ARM Cortex-M4 core
MPU Memory protection unit
Configuration MCM MCM

3.5.5 System Register File Configuration

This section summarizes how the module has been configured in the chip.

Peripheral
bridge 0

Register
access

Register file

Figure 3-27. System Register file configuration

Table 3-39. Reference links to related information

Topic Related module Reference

Full description Register file Register file

System memory map System memory map

Clocking Clock distribution

Power management Power management

3.5.5.1

This device includes a 32-byte register file that is powered in all power modes.

System Register file

Also, it retains contents during low-voltage detect (LVD) events and is only reset during
a power-on reset.
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3.5.6 VBAT Register File Configuration

This section summarizes how the module has been configured in the chip.

Peripheral
bridge

Register
access

VBAT register file

Figure 3-28. VBAT Register file configuration

Table 3-40. Reference links to related information

Topic

Related module

Reference

Full description

VBAT register file

VBAT register file

System memory map

System memory map

Clocking

Clock distribution

Power management

Power management

3.5.6.1 VBAT register file

This device includes a 32-byte register file that is powered in all power modes and is
powered by VBAT.

It is only reset during VBAT power-on reset.

3.5.7 EzPort Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Transfers Module signals

EzPort

Crossbar switch

Signal multiplexing

Figure 3-29. EzPort configuration

Table 3-41. Reference links to related information

Topic Related module Reference
Full description EzPort EzPort
System memory map System memory map
Clocking Clock Distribution
Transfers Crossbar switch Crossbar switch
Signal Multiplexing Port control Signal Multiplexing

3.5.7.1 JTAG instruction

The system JTAG controller implements an EZPORT instruction. When executing this
instruction, the JTAG controller resets the core logic and asserts the EzPort chip select
signal to force the processor into EzPort mode.

3.5.7.2 Flash Option Register (FOPT)

The FOPT[EZPORT_DIS] bit can be used to prevent entry into EzPort mode during
reset. If the FOPT[EZPORT_DIS] bit is cleared, then the state of the chip select signal
(EZP_CS) 1s ignored and the MCU always boots in normal mode.

This option is useful for systems that use the EZP_CS/NMI signal configured for its NMI
function. Disabling EzPort mode prevents possible unwanted entry into EzPort mode if
the external circuit that drives the NMI signal asserts it during reset.

The FOPT register is loaded from the flash option byte. If the flash option byte is
modified the new value takes effect for any subsequent resets, until the value is changed
again.
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3.6 Security

3.6.1 CRC Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
bridge

Register
access

CRC

Figure 3-30. CRC configuration

Table 3-42. Reference links to related information

Topic Related module

Reference

Full description CRC

CRC

System memory map

System memory map

Power management

Power management

3.7 Analog

3.7.1 16-bit SAR ADC with PGA Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Peripheral bus
controller 0
Register
access

(o))
£
3
Transfers . Module signals | &
Other peripherals 16-bit SAR ADC E
©
C
2
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Figure 3-31. 16-bit SAR ADC with PGA configuration

Table 3-43. Reference links to related information

Topic Related module Reference
Full description 16-bit SAR ADC with 16-bit SAR ADC with PGA
PGA
System memory map System memory map
Clocking Clock distribution
Power management Power management
Signal multiplexing Port control Signal multiplexing

3.7.1.1 ADC instantiation information

This device contains two ADCs. Each ADC contains a PGA channel for a total of two
separate PGAs.

3.7.1.1.1 Number of ADC channels

The number of ADC channels present on the device is determined by the pinout of the
specific device package. For details regarding the number of ADC channel available on a
particular package, refer to the signal multiplexing chapter of this MCU.

3.7.1.2 DMA Support on ADC

Applications may require continuous sampling of the ADC (4K samples/sec) that may
have considerable load on the CPU. Though using PDB to trigger ADC may reduce some
CPU load, The ADC supports DMA request functionality for higher performance when
the ADC is sampled at a very high rate or cases were PDB is bypassed. The ADC can
trigger the DMA (via DMA req) on conversion completion.
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3.7.1.3 ADCO Connections/Channel Assignment

NOTE

As indicated by the following sections, each ADCx_DPx input
and certain ADCx_DMXx inputs may operate as single-ended
ADC channels in single-ended mode.

3.7.1.3.1 ADCO Channel Assignment for 80/81-Pin Packages
ADC Channel Channel Input signal Input signal
(SC1n[ADCH]) (SC1n[DIFF]=1) (SC1n[DIFF]=0)
00000 DADO ADCO_DP0 and ADCO_DMO0' | ADCO_DP0?
00001 DAD1 Reserved Reserved
00010 DAD2 PGAO_DP and PGAO_DM PGAO_DP
00011 DAD3 ADCO_DP3 and ADCO_DM33 | ADCO_DP3*
00100° AD4a Reserved ADCO_SE4a
00101° AD5a Reserved ADCO_SEb5a
00110° AD6a Reserved ADCO_SE6a
001115 AD7a Reserved ADCO_SE7a
00100° AD4b Reserved ADCO_SE4b
00101° AD5b Reserved ADCO_SE5b
00110° AD6b Reserved ADCO_SE6b
001112 AD7b Reserved ADCO_SE7b
01000 AD8 Reserved ADCO_SES8®
01001 AD9 Reserved ADCO_SE9”
01010 AD10 Reserved Reserved
01011 AD11 Reserved Reserved
01100 AD12 Reserved ADCO_SE12
01101 AD13 Reserved ADCO_SE13
01110 AD14 Reserved ADCO_SE14
01111 AD15 Reserved ADCO_SE15
10000 AD16 Reserved Reserved
10001 AD17 Reserved Reserved
10010 AD18 Reserved Reserved
10011 AD19 Reserved ADCO_DM0?
10100 AD20 Reserved Reserved
10101 AD21 Reserved
10110 AD22 Reserved
10111 AD23 Reserved 12-bit DACO Output
11000 AD24 Reserved Reserved
Table continues on the next page...
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ADC Channel Channel Input signal Input signal
(SC1n[ADCH]) (SC1n[DIFF]=1) (SC1n[DIFF]= 0)
11001 AD25 Reserved Reserved
11010 AD26 Temperature Sensor (Diff) Temperature Sensor (S.E)
11011 AD27 Bandgap (Diff)° Bandgap (S.E)°®
11100 AD28 Reserved Reserved
11101 AD29 -VREFH (Diff) VREFH (S.E)
11110 AD30 Reserved VREFL
11111 AD31 Module Disabled Module Disabled
1. Interleaved with ADC1_DP3 and ADC1_DMS3
2. Interleaved with ADC1_DP3
3. Interleaved with ADC1_DPO and ADC1_DMO0
4. Interleaved with ADC1_DPO
5. ADCx_CFG2[MUXSEL] bit selects between ADCx_SEn channels a and b. Refer to MUXSEL description in ADC chapter
for details.
6. Interleaved with ADC1_SES8
7. Interleaved with ADC1_SE9
8. Interleaved with ADC1_DMS3
9. This is the PMC bandgap 1V reference voltage not the VREF module 1.2 V reference voltage. Prior to reading from this

ADC channel, ensure that you enable the bandgap buffer by setting the PMC_REGSC[BGBE] bit. Refer to the device data
sheet for the bandgap voltage (Vgg) specification.

3.7.1.4 ADC1 Connections/Channel Assignment

NOTE
As indicated in the following tables, each ADCx_DPx input
and certain ADCx_DMX inputs may operate as single-ended
ADC channels in single-ended mode.

3.7.1.4.1 ADC1 Channel Assignment for 80/81-Pin Packages

ADC Channel Channel Input signal Input signal
(SC1n[ADCH]) (SC1n[DIFF]=1) (SC1n[DIFF]= 0)

00000 DADO ADC1_DP0 and ADC1_DM0' | ADC1_DP02

00001 DAD1 Reserved Reserved

00010 DAD2 PGA1_DP and PGA1_DM PGA1_DP

00011 DAD3 ADC1_DP3 and ADC1_DM33 | ADC1_DP3*4

00100° AD4a Reserved ADC1_SE4a

001015 AD5a Reserved ADC1_SE5a

00110° AD6a Reserved ADC1_SE6a

00111° AD7a Reserved ADC1_SE7a

00100° AD4b Reserved ADC1_SE4b

00101° AD5b Reserved ADC1_SE5b

001105 AD6b Reserved ADC1_SE6b

Table continues on the next page...
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ADC Channel Channel Input signal Input signal
(SC1n[ADCH]) (SC1n[DIFF]=1) (SC1n[DIFF]= 0)
001115 AD7b Reserved ADC1_SE7b
01000 ADS8 Reserved ADC1_SES8S
01001 AD9 Reserved ADC1_SE9
01010 AD10 Reserved Reserved
01011 AD11 Reserved Reserved
01100 AD12 Reserved Reserved
01101 AD13 Reserved Reserved
01110 AD14 Reserved ADC1_SE14
01111 AD15 Reserved ADC1_SE15
10000 AD16 Reserved Reserved
10001 AD17 Reserved ADC1_SE17
10010 AD18 Reserved VREF Output
10011 AD19 Reserved ADC1_DM08
10100 AD20 Reserved Reserved
10101 AD21 Reserved Reserved
10110 AD22 Reserved
10111 AD23 Reserved
11000 AD24 Reserved Reserved
11001 AD25 Reserved Reserved
11010 AD26 Temperature Sensor (Diff) Temperature Sensor (S.E)
11011 AD27 Bandgap (Diff)° Bandgap (S.E)°
11100 AD28 Reserved Reserved
11101 AD29 -VREFH (Diff) VREFH (S.E)
11110 AD30 Reserved VREFL
11111 AD31 Module Disabled Module Disabled
1. Interleaved with ADCO_DP3 and ADCO_DM3
2. Interleaved with ADCO_DP3
3. Interleaved with ADCO_DPO and ADCO_DMO
4. Interleaved with ADCO_DPO
5. ADCx_CFG2[MUXSEL] bit selects between ADCx_SEn channels a and b. Refer to MUXSEL description in ADC chapter

for details.

Interleaved with ADCO_SES8

Interleaved with ADCO_SE9

Interleaved with ADCO_DM3

This is the PMC bandgap 1V reference voltage not the VREF module 1.2 V reference voltage. Prior to reading from this
ADC channel, ensure that you enable the bandgap buffer by setting the PMC_REGSC[BGBE] bit. Refer to the device data
sheet for the bandgap voltage (Vgg) specification.

©oN®

3.7.1.5 ADC Channels MUX Selection

The following figure shows the assignment of ADCx_SEn channels a and b through a
MUX selection to ADC. To select between alternate set of channels, refer to
ADCx_CFG2[MUXSEL] bit settings for more details.
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ADCx_SE4am———| D4 0010]
ADCx_SE5a0———
ADCx_SE6a——— ADs oot | -
ADCx_SE7a0———

ADCx_SE4bT: LU
ADCx_SE5b0——— it
ADCx_SE6b0——
ADCx_SE7b or——|

Figure 3-32. ADCx_SEn channels a and b selection

3.7.1.6 ADC Hardware Interleaved Channels
The AD8 and AD9 channels on ADCx are interleaved in hardware using the following

configuration.

ADCO_SES/ADC1_SE8 ADCO
® > ADS
|
|
|
|
|

ADCO_SE9/ADC1_SE9 AD9
: ° >
| |
| |
o
|
e ________ ADC1

™ ADs
|
|
|
|
|
——————————— > AD9

Figure 3-33. ADC hardware interleaved channels integration

3.7.1.7 ADC and PGA Reference Options
The ADC supports the following references:
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 VREFH/VREFL - connected as the primary reference option

* 1.2 V VREF_OUT - connected as the V 51 1 reference option

ADCx_SC2[REFSEL] bit selects the voltage reference sources for ADC. Refer to
REFSEL description in ADC chapter for more details.

The only reference option for the PGA is the 1.2 V VREF_OUT source. The VREF_OUT
signal can either be driven by an external voltage source via the VREF_OUT pin or from
the output of the VREF module. Ensure that the VREF module is disabled when an
external voltage source is used instead. For PGA maximum differential input signal
swing range, refer to the device data sheet for 16-bit ADC with PGA characteristics.

3.7.1.8 ADC triggers

The ADC supports both software and hardware triggers. The primary hardware
mechanism for triggering the ADC is the PDB. The PDB itself can be triggered by other
peripherals. For example: RTC (Alarm, Seconds) signal is connected to the PDB. The
PDB trigger can receive the RTC (alarm/seconds) trigger input forcing ADC conversions
in run mode (where PDB is enabled). On the other hand, the ADC can conduct
conversions in low power modes, not triggered by PDB. This allows the ADC to do
conversions in low power mode and store the output in the result register. The ADC
generates interrupt when the data is ready in the result register that wakes the system
from low power mode. The PDB can also be bypassed by using the ADCxTRGSEL bits
in the SOPT7 register.

For operation of triggers in different modes, refer to Power Management chapter.

3.7.1.9 Alternate clock
For this device, the alternate clock is connected to OSCERCLK.

NOTE
This clock option is only usable when OSCERCLK is in the
MHz range. A system with OSCERCLK in the kHz range has
the optional clock source below minimum ADC clock operating
frequency.

3.7.1.10 ADC low-power modes

This table shows the ADC low-power modes and the corresponding chip low-power
modes.
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Table 3-44. ADC low-power modes

Module mode Chip mode
Wait Wait, VLPW
Normal Stop Stop, VLPS
Low Power Stop LLS, VLLSS, VLLS2, VLLS1

3.7.1.11 PGA Integration

* No additional external pins are required for the PGA as it is part of the ADC and is
selected as a separate channel

e Each PGA connects to the differential ADC channels

* The PGA outputs differential pairs that are connected to ADC differential input

* When the PGA is used, differential input from the pins is connected to differential
input channel 2 on ADCx
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Figure 3-34. PGA Integration

3.7.2 CMP Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Figure 3-35. CMP configuration

Table 3-45. Reference links to related information

Topic Related module Reference
Full description Comparator (CMP) Comparator
System memory map System memory map
Clocking Clock distribution
Power management Power management
Signal multiplexing Port control Signal multiplexing

3.7.2.1 CMP input connections

The following table shows the fixed internal connections to the CMP.

CMP Inputs CMPO CMP1 CMP2

INO CMPO_INO CMP1_INO CMP2_INO

IN1 CMPO_IN1 CMP1_IN1 CMP2_IN1

IN2 CMPO_IN2 — —

IN3 CMPO_IN3 12b DACO reference/ CMP2_IN3
CMP1_IN3

IN4 CMPO_IN4 — —

IN5 VREF output/CMPO_IN5 VREF output/CMP1_IN5 —CMP2_IN5

IN6 Bandgap Bandgap Bandgap

IN7 6b DACO reference 6b DAC1 reference —

3.7.2.2 CMP external references

The 6-bit DAC sub-block supports selection of two references. For this device, the
references are connected as follows:

 VREF_OUT - V;,; input
* VDD - V,» input
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3.7.2.3 External window/sample input

PDB pulse-out controls the CMP Sample/Window timing.

3.7.3 12-bit DAC Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Transfers

Peripheral bus
controller 0

Register
access

Other peripherals

12-bit DAC

Module signals

Signal multiplexing

Figure 3-36. 12-bit DAC configuration

Table 3-46. Reference links to related information

Topic Related module Reference
Full description 12-bit DAC 12-bit DAC
System memory map System memory map
Clocking Clock distribution
Power management Power management
Signal multiplexing Port control Signal multiplexing

3.7.3.1 12-bit DAC Overview

This device contains one 12-bit digital-to-analog converter (DAC) with programmable
reference generator output. The DAC includes a FIFO for DMA support.

3.7.3.2 12-bit DAC Output

The output of the DAC can be placed on an external pin or set as one of the inputs to the
analog comparator or ADC.
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3.7.3.3 12-bit DAC Reference

For this device VREF_OUT and VDDA are selectable as the DAC reference.
VREF_OUT is connected to the DACREF_1 input and VDDA is connected to the
DACREEF_2 input. Use DACx_CO[DACRFS] control bit to select between these two
options.

Be aware that if the DAC and ADC use the VREF_OUT reference simultaneously, some
degradation of ADC accuracy is to be expected due to DAC switching.

3.7.4 VREF Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Figure 3-37. VREF configuration

Table 3-47. Reference links to related information

Topic Related module Reference
Full description VREF VREF
System memory map System memory map
Clocking Clock distribution
Power management Power management
Signal multiplexing Port control Signal multiplexing

3.7.4.1 VREF Overview

This device includes a voltage reference (VREF) to supply an accurate 1.2 V voltage
output.
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The voltage reference can provide a reference voltage to external peripherals or a
reference to analog peripherals, such as the ADC, DAC, or CMP.

NOTE
For either an internal or external reference if the VREF_OUT
functionality is being used, VREF_OUT signal must be
connected to an output load capacitor. Refer the device data
sheet for more details.

3.8 Timers

3.8.1 PDB Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Figure 3-38. PDB configuration

Table 3-48. Reference links to related information

Topic Related module Reference
Full description PDB PDB
System memory map System memory map
Clocking Clock distribution
Power management Power management
Signal multiplexing Port control Signal multiplexing

3.8.1.1 PDB Instantiation
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3.8.1.1.1 PDB Output Triggers
Table 3-49. PDB output triggers

Number of PDB channels for ADC trigger 2
Number of pre-triggers per PDB channel 2
Number of DAC triggers 1
Number of PulseOut 1

3.8.1.1.2 PDB Input Trigger Connections
Table 3-50. PDB Input Trigger Options

PDB Trigger PDB Input
0000 External Trigger
0001 CMP 0
0010 CMP 1
0011 CMP 2
0100 PIT Ch 0 Output
0101 PIT Ch 1 Output
0110 PIT Ch 2 Output
0111 PIT Ch 3 Output
1000 FTMO Init and Ext Trigger Outputs
1001 FTM1 Init and Ext Trigger Outputs
1010 FTM2 Init and Ext Trigger Outputs
1011 Reserved
1100 RTC Alarm
1101 RTC Seconds
1110 LPTMR Output
1111 Software Trigger

3.8.1.2 PDB Module Interconnections

PDB trigger outputs Connection

Channel 0 triggers ADCO trigger

Channel 1 triggers ADC1 trigger and synchronous input 1 of FTMO

DAC triggers DACO trigger

Pulse-out Pulse-out connected to each CMP module's sample/window
input to control sample operation
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3.8.1.3 Back-to-back acknowledgement connections

In this MCU, PDB back-to-back operation acknowledgment connections are
implemented as follows:

* PDB channel 0 pre-trigger 0 acknowledgement input: ADCISC1B_COCO
* PDB channel 0 pre-trigger 1 acknowledgement input: ADCOSC1A_COCO
* PDB channel 1 pre-trigger 0 acknowledgement input: ADCOSC1B_COCO
e PDB channel 1 pre-trigger 1 acknowledgement input: ADCISC1A_COCO

So, the back-to-back chain is connected as a ring:

Channel 0
pre-trigger O
Channel 1 Channel 0
pre-trigger 1 pre-trigger 1
Channel 1
pre-trigger O

Figure 3-39. PDB back-to-back chain

The application code can set the PDBx_CHnCI1[BB] bits to configure the PDB pre-
triggers as a single chain or several chains.

3.8.1.4 PDB Interval Trigger Connections to DAC
In this MCU, PDB interval trigger connections to DAC are implemented as follows.

* PDB interval trigger 0 connects to DACO hardware trigger input.

3.8.1.5 DAC External Trigger Input Connections
In this MCU, two DAC external trigger inputs are implemented.
* DAC external trigger input 0: ADCOSC1A_COCO
e DAC external trigger input 1: ADC1SC1A_COCO
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NOTE
Application code can set the PDBx_DACINTCn[EXT] bit to
allow DAC external trigger input when the corresponding ADC
Conversion complete flag, ADCx_SCIn[COCO], is set.

3.8.1.6 Pulse-Out Connection

The Pulse-Out of PDB is connected to all the CMP blocks and used as the sample
window.

3.8.1.7 Pulse-Out Enable Register Implementation

The following table shows the comparison of pulse-out enable register at the module and

chip level.
Table 3-51. PDB pulse-out enable register
Register Module implementation Chip implementation
PONEN 7:0 - POEN 0 - POEN
31:8 - Reserved 31:1 - Reserved

3.8.2 FlexTimer Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Figure 3-40. FlexTimer configuration
Table 3-52. Reference links to related information
Topic Related module Reference
Full description FlexTimer FlexTimer

System memory map System memory map

Clocking Clock distribution
Power management Power management

Signal multiplexing Port control Signal multiplexing

3.8.2.1 Instantiation Information
This device contains three FlexTimer modules.

The following table shows how these modules are configured.

Table 3-53. FTM Instantiations

FTM instance Number of channels Features/usage
FTMO 8 3-phase motor + 2 general purpose or
stepper motor
FTMA1 2 Quadrature decoder or general purpose
FTM2 2 Quadrature decoder or general purpose

Compared with the FTMO configuration, the FTM1 and FTM2 configuration adds the
Quadrature decoder feature and reduces the number of channels.
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3.8.2.2 External Clock Options

By default each FTM is clocked by the internal bus clock (the FTM refers to it as system
clock). Each module contains a register setting that allows the module to be clocked from

an external clock instead. There are two external FTM_CLKINX pins that can be selected
by any FTM module via the SOPT4 register in the SIM module.

3.8.2.3 Fixed frequency clock
The fixed frequency clock for each FTM is MCGFFCLK.

3.8.2.4 FTM Interrupts

The FlexTimer has multiple sources of interrupt. However, these sources are OR'd
together to generate a single interrupt request to the interrupt controller. When an FTM
interrupt occurs, read the FTM status registers (FMS, SC, and STATUS) to determine the
exact interrupt source.

3.8.2.5 FTM Fault Detection Inputs

The following fault detection input options for the FTM modules are selected via the
SOPT4 register in the SIM module. The external pin option is selected by default.

* FTMO FAULTO = FTMO_FLTO pin or CMPO output
* FTMO FAULTI1 = FTMO_FLT]1 pin or CMP1 output
* FTMO FAULT?2 = FTMO_FLT?2 pin or CMP2 output
 FTMO FAULT3 = FTMO_FLT?3 pin

« FTM1 FAULTO = FTM1_FLTO pin or CMPO output
e FTM1 FAULTI1 = CMPI1 output
« FTM1 FAULT?2 = CMP2 output

 FTM2 FAULTO = FTM2_FLTO pin or CMPO output
« FTM2 FAULT1 = CMPI1 output
 FTM2 FAULT?2 = CMP2 output

3.8.2.6 FTM Hardware Triggers

The FTM synchronization hardware triggers are connected in the chip as follows:
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e FTMO hardware trigger 0 = CMPO Output
* FTMO hardware trigger 1 = PDB channel 1 Trigger Output
e FTMO hardware trigger 2 = FTMO_FLTO pin

* FTM1 hardware trigger 0 = CMPO Output
* FTM1 hardware trigger | = CMP1 Output
e FTM1 hardware trigger 2 = FTM1_FLTO pin

e FTM2 hardware trigger 0 = CMPO Output
e FTM2 hardware trigger | = CMP2 Output
e FTM2 hardware trigger 2 = FTM2_FLTO pin

3.8.2.7 Input capture options for FTM module instances

The following channel 0 input capture source options are selected via the SOPT4 register
in the SIM module. The external pin option is selected by default.

* FTM1 channel O input capture = FTM1_CHO pin or CMPO output or CMP1 output
* FTM2 channel O input capture = FTM2_CHO pin or CMPO output or CMP1 output

3.8.2.8 FTM output triggers for other modules

FTM output triggers can be selected as input triggers for the PDB and ADC modules. See
PDB Instantiation and ADC triggers.

3.8.2.9 FTM Global Time Base

This chip provides the optional FTM global time base feature (see Global Time Base
(GTB)).

FTMO provides the only source for the FTM global time base. The other FTM modules
can share the time base as shown in the following figure:
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Figure 3-41. FTM Global Time Base Configuration

3.8.2.10 FTM BDM and debug halt mode

In the FTM chapter, references to the chip being in "BDM" are the same as the chip being
in “debug halt mode".

3.8.3 PIT Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
bridge

Register
access

Periodic interrupt
timer

Figure 3-42. PIT configuration

Table 3-54. Reference links to related information

Topic

Related module

Reference

Full description

PIT

PIT

System memory map

System memory map

Clocking

Clock Distribution

Power management

Power management
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3.8.3.1 PIT/DMA Periodic Trigger Assignments

The PIT generates periodic trigger events to the DMA Mux as shown in the table below.
Table 3-55. PIT channel assignments for periodic DMA triggering

DMA Channel Number PIT Channel
DMA Channel 0 PIT Channel 0
DMA Channel 1 PIT Channel 1
DMA Channel 2 PIT Channel 2
DMA Channel 3 PIT Channel 3

3.8.3.2 PIT/ADC Triggers

PIT triggers are selected as ADCx trigger sources using the SOPT7[ADCxTRGSEL] bits
in the SIM module. For more details, refer to SIM chapter.

3.8.4 Low-power timer configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
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Register
access

Module signals

Low-power timer

Signal multiplexing

Figure 3-43. LPT configuration

Table 3-56. Reference links to related information

Topic Related module Reference
Full description Low-power timer Low-power timer
System memory map System memory map
Clocking Clock Distribution

Table continues on the next page...
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Table 3-56. Reference links to related information (continued)

Topic

Related module

Reference

Power management

Power management

Signal Multiplexing

Port control

Signal Multiplexing

3.8.4.1

LPTMR prescaler/glitch filter clocking options

The prescaler and glitch filter of the LPTMR module can be clocked from one of four
sources determined by the LPTMRO_PSR[PCS] bitfield. The following table shows the

chip-specific clock assignments for this bitfield.

NOTE

The chosen clock must remain enabled if the LPTMR is to
continue operating in all required low-power modes.

LPTMRO_PSR[PCS] Prescaler/glitch filter clock Chip clock
number

00 0 MCGIRCLK — internal reference clock
(not available in VLPS/LLS/VLLS
modes)

01 1 LPO — 1 kHz clock

10 2 ERCLK32K — secondary external
reference clock

11 3 OSCERCLK — external reference clock

See Clock Distribution for more details on these clocks.

3.8.4.2 LPTMR pulse counter input options

The LPTMR_CSR[TPS] bitfield configures the input source used in pulse counter mode.
The following table shows the chip-specific input assignments for this bitfield.

LPTMR_CSR[TPS] Pulse counter input number Chip input
00 0 CMPO output
01 1 LPTMR_ALT1 pin
10 2 LPTMR_ALT2 pin
11 3 LPTMR_ALTS pin
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3.8.5 CMT Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Signal multiplexing

Figure 3-44. CMT configuration

Table 3-57. Reference links to related information

Topic Related module Reference
Full description Carrier modulator CMT
transmitter (CMT)
System memory map System memory map
Clocking Clock distribution
Power management Power management
Signal multiplexing Port control Signal multiplexing

3.8.5.1 Instantiation Information

This device contains one CMT module.

3.8.5.2 IRO Drive Strength

The IRO pad requires higher current drive than can be obtained from a single pad. For
this device, the pin associated with the CMT_IRO signal is doubled bonded to two pads.

The SOPT2[CMTUARTPAD] field in SIM module can be used to configure the pin
associated with the CMT_IRO signal as a higher current output port pin.
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3.8.6 RTC configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Figure 3-45. RTC configuration

Table 3-58. Reference links to related information

Topic Related module Reference
Full description RTC RTC
System memory map System memory map
Clocking Clock Distribution
Power management Power management

3.8.6.1 RTC_CLKOUT signal

When the RTC is enabled and the port control module selects the RTC_CLKOUT
function, the RTC_CLKOUT signal is fixed to a 1 Hz output.

3.8.6.2 RTC_WAKEUP signal
The RTC_WAKEUP pin is not supported on this device.

3.8.6.3 RTC seconds interrupt

The RTC seconds interrupt is not supported on this device.
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3.9 Communication interfaces

3.9.1 CAN Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Figure 3-46. CAN configuration

Table 3-59. Reference links to related information

Topic Related module Reference
Full description CAN CAN
System memory map System memory map
Clocking Clock Distribution
Power management Power management
Signal Multiplexing Port control Signal Multiplexing

3.9.1.1 Reset value of MDIS bit

The CAN_MCR[MDIS] bit is set after reset. Therefore, FlexCAN module is disabled
following a reset.

3.9.1.2 Number of message buffers
Each FlexCAN module contains 16 message buffers. Each message buffer is 16 bytes.
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3.9.1.3 FlexCAN Clocking

3.9.1.3.1 Clocking Options

The FlexCAN module has a register bit CANCTRL[CLK_SRC] that selects between
clocking the FlexCAN from the internal bus clock or the input clock (EXTAL).

3.9.1.3.2 Clock Gating

The clock to each CAN module can be gated on and off using the SCGCn[CANXx] bits.
These bits are cleared after any reset, which disables the clock to the corresponding
module. The appropriate clock enable bit should be set by software at the beginning of
the FlexCAN initialization routine to enable the module clock before attempting to
initialize any of the FlexCAN registers.

3.9.1.4 FlexCAN Interrupts

The FlexCAN has multiple sources of interrupt requests. However, some of these sources
are OR'd together to generate a single interrupt request. See below for the mapping of the
individual interrupt sources to the interrupt request:

Request Sources
Message buffer Message buffers 0-15
Bus off Bus off
Error Bit1 error
BitO error

Acknowledge error

Cyclic redundancy check (CRC) error
Form error

Stuffing error

Transmit error warning

Receive error warning

Transmit Warning Transmit Warning
Receive Warning Receive Warning
Wake-up Wake-up

3.9.1.5 FlexCAN Operation in Low Power Modes

The FlexCAN module is operational in VLPR and VLPW modes. With the 2 MHz bus
clock, the fastest supported FlexCAN transfer rate is 256 kbps. The bit timing parameters
in the module must be adjusted for the new frequency, but full functionality is possible.
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The FlexCAN module can be configured to generate a wakeup interrupt in STOP and
VLPS modes. When the FlexCAN is configured to generate a wakeup, a recessive to
dominant transition on the CAN bus generates an interrupt.

3.9.1.6 FlexCAN Doze Mode

The Doze mode for the FlexCAN module is the same as the Wait and VLPW modes for
the chip.

3.9.2 SPI configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Figure 3-47. SPI configuration

Table 3-60. Reference links to related information

Topic Related module Reference
Full description SPI SPI
System memory map System memory map
Clocking Clock Distribution
Signal Multiplexing Port control Signal Multiplexing

3.9.2.1 SPI Modules Configuration

This device contains two SPI modules.
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3.9.2.2 SPI clocking

The SPI module is clocked by the internal bus clock (the DSPI refers to it as system
clock). The module has an internal divider, with a minimum divide is two. So, the SPI
can run at a maximum frequency of bus clock/2.

3.9.2.3 Number of CTARs

SPI CTAR registers define different transfer attribute configurations. The SPI module
supports up to eight CTAR registers. This device supports two CTARs on all instances of
the SPI.

In master mode, the CTAR registers define combinations of transfer attributes, such as
frame size, clock phase, clock polarity, data bit ordering, baud rate, and various delays. In
slave mode only CTARO is used, and a subset of its bitfields sets the slave transfer
attributes.

3.9.2.4 TXFIFO size

Table 3-61. SPI transmit FIFO size
SPI Module Transmit FIFO size
SPI0 4
SPI1 4

3.9.2.5 RXFIFO Size

SPI supports up to 16-bit frame size during reception.

Table 3-62. SPI receive FIFO size
SPI Module Receive FIFO size
SPIO 4
SPI1 4

3.9.2.6 Number of PCS signals

The following table shows the number of peripheral chip select signals available per SPI
module.
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Table 3-63. SPI PCS signals

SPI Module PCS Signals
SPIO SPI_PCS[5:0]
SPI1 SPI_PCS[3:0]
SPI2 SPI_PCSJ[1:0]

3.9.2.7 SPI Operation in Low Power Modes

In VLPR and VLPW modes the SPI is functional; however, the reduced system
frequency also reduces the max frequency of operation for the SPI. In VLPR and VLPW
modes the max SPI_CLK frequency is IMHz.

In stop and VLPS modes, the clocks to the SPI module are disabled. The module is not
functional, but it is powered so that it retains state.

There is one way to wake from stop mode via the SPI, which is explained in the
following section.

3.9.2.7.1 Using GPIO Interrupt to Wake from stop mode

Here are the steps to use a GPIO to create a wakeup upon reception of SPI data in slave
mode:

1. Point the GPIO interrupt vector to the desired interrupt handler.

2. Enable the GPIO input to generate an interrupt on either the rising or falling edge
(depending on the polarity of the chip select signal).

3. Enter Stop or VLPS mode and Wait for the GPIO interrupt.

NOTE
It is likely that in using this approach the first word of data from
the SPI host might not be received correctly. This is dependent
on the transfer rate used for the SPI, the delay between chip
select assertion and presentation of data, and the system
interrupt latency.

3.9.2.8 SPI Doze Mode

The Doze mode for the SPI module is the same as the Wait and VLPW modes for the
chip.
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3.9.2.9 SPI Interrupts

The SPI has multiple sources of interrupt requests. However, these sources are OR'd
together to generate a single interrupt request per SPI module to the interrupt controller.
When an SPI interrupt occurs, read the SPI_SR to determine the exact interrupt source.

3.9.2.10 SPI clocks

This table shows the SPI module clocks and the corresponding chip clocks.

Table 3-64. SPI clock connections

Module clock Chip clock

System Clock Bus Clock

3.9.3 12C Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Figure 3-48. 12C configuration

Table 3-65. Reference links to related information

Topic Related module Reference
Full description [2C [2C
System memory map System memory map
Clocking Clock Distribution
Power management Power management
Signal Multiplexing Port control Signal Multiplexing
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3.9.3.1 Number of 12C modules

This device has two I?C modules.

3.9.4 UART Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.
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Figure 3-49. UART configuration

Table 3-66. Reference links to related information

Topic Related module Reference
Full description UART UART
System memory map System memory map
Clocking Clock Distribution
Power management Power management
Signal Multiplexing Port control Signal Multiplexing

3.9.4.1 UART configuration information

This device contains four UART modules. This section describes how each module is
configured on this device.

1. Standard features of all UARTS:
e RS-485 support
e Hardware flow control (RTS/CTS)
* 9-bit UART to support address mark with parity
* MSB/LSB configuration on data
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2. UARTO and UARTT are clocked from the core clock, the remaining UARTS are

clocked on the bus clock. The maximum baud rate is 1/16 of related source clock

frequency.

IrDA is available on all UARTSs

UARTO contains the standard features plus ISO7816

AMR support on all UARTSs. The pin control and interrupts (PORT) module supports

open-drain for all 1/0.

6. UARTO and UART1 contains 8-entry transmit and 8-entry receive FIFOs

All other UARTS contain a 1-entry transmit and receive FIFOs

el

~

3.9.4.2 UART wakeup

The UART can be configured to generate an interrupt/wakeup on the first active edge that
it receives.

3.9.4.3 UART interrupts

The UART has multiple sources of interrupt requests. However, some of these sources
are OR'd together to generate a single interrupt request. See below for the mapping of the
individual interrupt sources to the interrupt request:

The status interrupt combines the following interrupt sources:

Source UART 0 UART 1 UART 2 UART 3
Transmit data empty X X X X
Transmit complete X X X X
Idle line X X X X
Receive data full X X X X
LIN break detect X X X X
RxD pin active edge X X X X
Initial character detect | x — — —
The error interrupt combines the following interrupt sources:
Source UART 0 UART 1 UART 2 UART 3
Receiver overrun X X X X
Noise flag X X X X
Framing error X X X X
Parity error X X X X
Table continues on the next page...
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Source UART O UART 1 UART 2 UART 3
Transmitter buffer X X X X
overflow

Receiver buffer X X X X
underflow

Transmit threshold X — — _
(1IS0O7816)

Receiver threshold X — — _
(1ISO7816)

Wait timer (ISO7816) X — — _
Character wait timer X — — _
(1ISO7816)

Block wait timer X — — _
(1IS0O7816)

Guard time violation X — — _
(1ISO7816)

3.9.5 SDHC Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
bridge
Register
access
Transfers Module signals
SDHC

Crossbar switch
Signal multiplexing

Figure 3-50. SDHC configuration

Table 3-67. Reference links to related information

Topic Related module Reference
Full description SDHC SDHC
System memory map System memory map
Clocking Clock Distribution
Power management Power management
Transfers Crossbar switch Crossbar switch
Signal Multiplexing Port control Signal Multiplexing
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3.9.5.1 SDHC clocking

In addition to the system clock, the SDHC needs a clock for the base for the external card
clock. There are four possible clock sources for this clock, selected by the SIM’s SOPT?2
register:

* Core/system clock

* MCGPLLCLK or MCGFLLCLK

« EXTAL

* Bypass clock from off-chip (SDHCO_CLKIN)

3.9.5.2 SD bus pullup/pulldown constraints

The SD standard requires the SD bus signals (except the SD clock) to be pulled up during
data transfers. The SDHC also provides a feature of detecting card insertion/removal, by
detecting voltage level changes on DAT[3] of the SD bus. To support this DAT[3] must
be pulled down. To avoid a situation where the SDHC detects voltage changes due to
normal data transfers on the SD bus as card insertion/removal, the interrupt relating to
this event must be disabled after the card has been inserted and detected. It can be re-
enabled after the card is removed.

3.9.6 IS configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
bridge

Register
access

Module signals

1°S

Signal multiplexing

Figure 3-51. I2S configuration

Table 3-68. Reference links to related information

Topic Related module Reference

Full description 12s 12S

Table continues on the next page...
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Communication interfaces

Table 3-68. Reference links to related information (continued)

Topic Related module Reference
System memory map System memory map
Clocking Clock Distribution
Power management Power management
Signal multiplexing Port control Signal Multiplexing
NOTE

The I2S master clock can be output on the [2S0_MCLK pin or
input on the I12S0_CLKIN pin. Using the 12S0_RX_BCLK pin
to output the I2S master clock in synchronous mode is not
supported on this device.

3.9.6.1 Interrupts

The interrupt outputs from the I12S module are OR'd to create a single interrupt to the
interrupt control logic.

3.9.6.2 DMA requests
The I?S module has two DMA requests:

e Transmit FIFO
e Receive FIFO

3.9.6.3 I2S clock generation

To generate the desired frequencies for the I?S module there are multiple clocking
options as shown below:

* The core/system clock is routed to an 8-bit fractional divider to generate the 12S
clock.

« The PLL output is routed to an 8-bit fractional divider to generate the I2S clock.

 The EXTAL pin directly drives the I2S clock.

« The 12S0_CLKIN pin directly drives the I>S clock.

These options are controlled by the SIM_SOPT2[I2SSRC] field, and the 8-bit fractional
divider is controlled by the SIM_CLKDIV2[I12SDIV, 12SFRAC] fields. See the SIM
module for details.
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3.9.6.4 I2S operation in low power modes

The I?S module requires interaction with the rest of the system to move data in or out of
the FIFOs. Since the rest of the system is not active in stop, VLPS, and LLS modes, there

is no use for the I2S in these modes. The IS is powered so that it retains state in these

modes, but it is not functional.

In VLPR and VLPW modes, the 1S is functional. However, the 1S is limited to 400 kHz
maximum frequency.

3.10 Human-machine interfaces (HMI)

3.10.1 GPIO configuration

This section summarizes how the module has been configured in the chip. For a

comprehensive description of the module itself, see the module’s dedicated chapter.

Transfers

Peripheral
bridge

Register
access

Crossbar switch

GPIO controller

Module signals

Signal multiplexing

Figure 3-52. GPIO configuration

Table 3-69. Reference links to related information

Topic

Related module

Reference

Full description

GPIO

GPIO

System memory map

System memory map

Clocking

Clock Distribution

Power management

Power management

Transfers

Crossbar switch

Clock Distribution

Signal Multiplexing

Port control

Signal Multiplexing
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3.10.1.1 GPIO access protection

The GPIO module does not have access protection because it is not connected to a
peripheral bridge slot and is not protected by the MPU.

3.10.1.2 Number of GPIO signals

The number of GPIO signals available on the devices covered by this document are
detailed in Orderable part numbers.

3.10.2 TSI Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral
bridge

Register
access

Touch sense input Module signals

module

Signal multiplexing

Figure 3-53. TSI configuration

Table 3-70. Reference links to related information

Topic Related module Reference
Full description TSI TSI
System memory map System memory map
Clocking Clock Distribution
Power management Power management
Signal Multiplexing Port control Signal Multiplexing

3.10.2.1 Number of inputs

This device includes one TSI module containing 16 inputs. In low-power modes, one
selectable pin is active.

K30 Sub-Family Reference Manual, Rev. 6, Nov 2011

138 Freescale Semiconductor, Inc.

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6487114/MK30DN512ZVLK10.html

4
Chapter 3 Chip Configuration

3.10.2.2 TSI module functionality in MCU operation modes
Table 3-71. TSI module functionality in MCU operation modes

MCU operation mode TSI clock sources TSI operation mode | Functional electrode Required
when GENCS|[TSIEN] pins GENCS[STPE] state
is1

Run BUSCLK, MCGIRCLK, | Active mode All Don'’t care
OSCERCLK

Wait BUSCLK, MCGIRCLK, | Active mode All Don’t care
OSCERCLK

Stop MCGIRCLK, Active mode All 1
OSCERCLK

VLPR BUSCLK, MCGIRCLK, | Active mode All Don'’t care
OSCERCLK

VLPW BUSCLK, MCGIRCLK, | Active mode All Don'’t care
OSCERCLK

VLPS OSCERCLK Active mode All 1

LLS LPOCLK, Low power mode Determined by 1
VLPOSCCLK PEN[LPSP]

VLLS3 LPOCLK, Low power mode Determined by 1
VLPOSCCLK PEN[LPSP]

VLLS2 LPOCLK, Low power mode Determined by 1
VLPOSCCLK PEN[LPSP]

VLLS1 LPOCLK, Low power mode Determined by 1
VLPOSCCLK PEN[LPSP]

3.10.2.3 TSI clocks
This table shows the TSI clocks and the corresponding chip clocks.

Table 3-72. TSI clock connections

Module clock Chip clock
BUSCLK Bus clock
MCGIRCLK MCGIRCLK
OSCERCLK OSCERCLK
LPOCLK 1 kHz LPO clock
VLPOSCCLK ERCLK32K

K30 Sub-Family Reference Manual, Rev. 6, Nov 2011

Freescale Semiconductor, Inc.

Downloaded from Elcodis.com electronic components distributor

139


http://elcodis.com/parts/6487114/MK30DN512ZVLK10.html
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3.10.2.4 TSI Interrupts

The TSI has multiple sources of interrupt requests. However, these sources are OR'd
together to generate a single interrupt request. When a TSI interrupt occurs, read the TSI
status register to determine the exact interrupt source.

3.10.2.5 Shield drive signal

The shield drive signal is not supported on this device. Ignore this feature in the TSI
chapter.

3.10.3 Segment LCD Configuration

This section summarizes how the module has been configured in the chip. For a
comprehensive description of the module itself, see the module’s dedicated chapter.

Peripheral bus
controller 0

Register
access

Module signals

Segment LCD

Signal multiplexing

Figure 3-54. SLCD configuration

Table 3-73. Reference links to related information

Topic Related module Reference
Full description Segment LCD Segment LCD
System memory map System memory map
Clocking Clock distribution
Power management Power management
Signal multiplexing Port control Signal multiplexing
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Chapter 3 Chip Configuration
3.10.3.1 Instantiation information
The following table lists the Segment LCD (SLCD) support information.
Table 3-74. SLCD support!

Max. number of segments Configurations
Up to 200 Up to 8 backplanes and up to 29 frontplanes
Up to 192 Up to 8 backplanes and up to 28 frontplanes

1. The LCD controller can support multiplexing from x1 up to x8.

3.10.3.2 LCD pin assignments

Configure the mux control registers to assign the corresponding module function to a pin.
For normal operation of the LCD, use ALTO LCD functions. The ALT7 LCD functions
are only available for LCD fault detection.

See the Signal Multiplexing and Signal Descriptions chapter for the number of LCD pins
used in this MCU.

3.10.3.3 LCD pin enable, backplane enable, and waveform registers

The following table shows the comparison of LCD pin enable, backplane enable, and
waveform registers at the module and chip level.

Table 3-75. LCD pin enable, backplane enable, and waveform registers

Register Module range Chip range
PENnN PENL contains PEN[31:0] PENL contains PEN[31:0]
PENH contains PEN[63:32] PENH contains PEN[32]
PENN PENL contains PEN[31:0] PEN contains PEN[31:0]
PENH contains PEN[63:32]
BPENnN BPENL contains BPEN[31:0] BPENL contains BPEN[31:0]
BPENH contains BPEN[63:32] BPENH contains BPEN[32]
BPENnN BPENL contains BPEN[31:0] BPEN contains BPEN[31:0]
BPENH contains BPEN[63:32]
WFyTOx WF3to0 — WF63to60 WF3to0 — WF35t032
WFyTOx WF3to0 — WF63to60 WF3to0 — WF31t028
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3.10.3.4 LCD clock source

The following table shows the LCD clock and the corresponding chip clock source.

Table 3-76. LCD clock source

Module clock

Chip clock

Default clock (external crystal or reference clock)

Default clock is either the system OSC output clock
(OSCOUTCLK) or RTC OSC output clock (RTCOUTCLK).
This is selected by SOPT1[OSC32KSEL] bit in SIM module.
The clock defaults to 32 kHz.

Alternate clock

Alternate clock is the MCGIRCLK output that is either the 32
kHz or 2 MHz internal reference clocks. This option is
selected by the user in the MCG module. The clock defaults
to 32 kHz.

3.10.3.5 Segment LCD Interrupts

The Segment LCD has multiple interrupt sources. However, all of these sources are OR'd
together to generate a single interrupt request. Read the LFDSR and LGCR registers to

determine the cause of the interrupt.
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Chapter 4
Memory Map

4.1 Introduction

This device contains various memories and memory-mapped peripherals which are
located in one 32-bit contiguous memory space. This chapter describes the memory and
peripheral locations within that memory space.

4.2 System memory map

The following table shows the high-level device memory map.

Table 4-1. System memory map

System 32-bit Address Range Destination Slave Access
0x0000_0000—0xOFFF_FFFF Program flash and read-only data All masters
(Includes exception vectors in first 1024 bytes)
0x1000_0000-0x13FF_FFFF * Reserved All masters
0x1400_0000-0x17FF_FFFF Programming acceleration RAM All masters
0x1800_0000-0x1FFF_FFFF SRAM_L: Lower SRAM (ICODE/DCODE) All masters
0x2000_0000-0x200F_FFFF SRAM_U: Upper SRAM bitband region All masters

0x2010_0000-0x21FF_FFFF

Reserved

0x2200_0000-0x23FF_FFFF

Aliased to SRAM_U bitband

Cortex-M4 core
only

0x2400_0000-0x3FFF_FFFF

Reserved

0x4000_0000-0x4007_FFFF

Bitband region for peripheral bridge 0 (AIPS-Lite0)

Cortex-M4 core &
DMA/EzPort

0x4008_0000-0x400F_EFFF

Bitband region for peripheral bridge 1 (AIPS-Lite1)

Cortex-M4 core &
DMA/EzPort

0x400F_F000-0x400F_FFFF

Bitband region for general purpose input/output (GPIO)

Cortex-M4 core &
DMA/EzPort

Table continues on the next page...

K30 Sub-Family Reference Manual, Rev. 6, Nov 2011

Freescale Semiconductor, Inc.

Downloaded from Elcodis.com electronic components distributor

143



http://elcodis.com/parts/6487114/MK30DN512ZVLK10.html

A ————
System memory map

Table 4-1. System memory map (continued)

System 32-bit Address Range Destination Slave Access
0x4010_0000-0x41FF_FFFF Reserved -
0x4200_0000—0x43FF_FFFF Aliased to peripheral bridge (AIPS-Lite) and general purpose | Cortex-M4 core

input/output (GPIO) bitband only
0x4400_0000-0xDFFF_FFFF Reserved -
0xE000_0000-0xEOOF_FFFF Private peripherals Cortex-M4 core
only
0xE010_0000-0xFFFF_FFFF Reserved -
NOTE

1. EzPort master port is statically muxed with DMA master
port. Access rights to AIPS-Lite peripheral bridges and
general purpose input/output (GPIO) module address space
18 limited to the core, DMA, and EzPort.

2. ARM Cortex-M4 core access privileges also includes
accesses via the debug interface.

4.2.1 Aliased bit-band regions

The SRAM_U, AIPS-Lite, and general purpose input/output (GPIO) module resources
reside in the Cortex-M4 processor bit-band regions.

The processor also includes two 32 MB aliased bit-band regions associated with the two
1 MB bit-band spaces. Each 32-bit location in the 32 MB space maps to an individual bit
in the bit-band region. A 32-bit write in the alias region has the same effect as a read-
modify-write operation on the targeted bit in the bit-band region.

Bit O of the value written to the alias region determines what value is written to the target
bit:

e Writing a value with bit O set writes a 1 to the target bit.
* Writing a value with bit O clear writes a O to the target bit.

A 32-bit read in the alias region returns either:

* a value of 0x0000_0000 to indicate the target bit is clear
* a value of 0x0000_0001 to indicate the target bit is set

K30 Sub-Family Reference Manual, Rev. 6, Nov 2011

144 Freescale Semiconductor, Inc.

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6487114/MK30DN512ZVLK10.html

4
Chapter 4 Memory Map

Bit-band region Alias bit-band region
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Figure 4-1. Alias bit-band mapping

NOTE
Each bit in bit-band region has an equivalent bit that can be
manipulated through bit 0 in a corresponding long word in the

alias bit-band region.

4.3 Flash Memory Map

The various flash memories and the flash registers are located at different base addresses
as shown in the following figure. The base address for each is specified in System

memory map.

Flash memory base address
Registers

Program flash base address
Flash configuration field

Program flash

Programming acceleration
RAM base address RAM

Figure 4-2. Flash memory map
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SRAM memory map

4.3.1 Alternate Non-Volatile IRC User Trim Description

The following non-volatile locations (4 bytes) are reserved for custom IRC user trim
supported by some development tools. An alternate IRC trim to the factory loaded trim
can be stored at this location. To override the factory trim, user software must load new

values into the MCG trim registers.

Non-Volatile Byte Address Alternate IRC Trim Value
0x0000_03FC Reserved

0x0000_03FD Reserved

0x0000_03FE (bit 0) SCFTRIM

0x0000_03FE (bit 4:1) FCTRIM

0x0000_03FF SCTRIM

4.4 SRAM memory map

The on-chip RAM is split evenly among SRAM_L and SRAM_U. The RAM is also
implemented such that the SRAM_L and SRAM_U ranges form a contiguous block in
the memory map. See SRAM Arrays for details.

Accesses to the SRAM_L and SRAM_U memory ranges outside the amount of RAM on
the device causes the bus cycle to be terminated with an error followed by the appropriate
response in the requesting bus master.

4.5 Peripheral bridge (AIPS-Lite0 and AIPS-Lite1) memory
maps
The peripheral memory map is accessible via two slave ports on the crossbar switch in

the 0x4000_0000—-0x400F_FFFF region. The device implements two peripheral bridges
(AIPS-Lite O and 1):

» AIPS-Lite0 covers 512 KB
» AIPS-Litel covers 508 KB with 4 KB assigned to the general purpose input/output
module (GPIO)

AIPS-Lite0 is connected to crossbar switch slave port 2, and is accessible at locations
0x4000_0000-0x4007_FFFF.
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Chapter 4 Memory Map

AIPS-Litel and the general purpose input/output module share the connection to crossbar

switch slave port 3. The AIPS-Litel is accessible at locations 0x4008_0000—

0x400F_EFFF. The general purpose input/output module is accessible in a 4-kbyte region

at 0x400F_F000-0x400F_FFFF. Its direct connection to the crossbar switch provides
master access without incurring wait states associated with accesses via the AIPS-Lite

controllers.

Modules that are disabled via their clock gate control bits in the SIM registers disable the

associated AIPS slots. Access to any address within an unimplemented or disabled

peripheral bridge slot results in a transfer error termination.

For programming model accesses via the peripheral bridges, there is generally only a
small range within the 4 KB slots that is implemented. Accessing an address that is not
implemented in the peripheral results in a transfer error termination.

4.5.1 Peripheral Bridge 0 (AIPS-Lite 0) Memory Map

Table 4-2. Peripheral bridge 0 slot assignments

System 32-bit base address Slot Module
number
0x4000_0000 0 Peripheral bridge 0 (AIPS-Lite 0)
0x4000_1000 1 —
0x4000_2000 2 —
0x4000_3000 3 —
0x4000_4000 4 Crossbar switch
0x4000_5000 5 —
0x4000_6000 6 —
0x4000_7000 7 —
0x4000_8000 8 DMA controller
0x4000_9000 9 DMA controller transfer control descriptors
0x4000_A000 10 —
0x4000_B000 11 —
0x4000_C000 12 —
0x4000_D000 13 MPU
0x4000_E000 14 —
0x4000_F000 15 —
0x4001_0000 16 —
0x4001_1000 17 —
0x4001_2000 18 —

Table continues on the next page...
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Peripheral bridge (AIPS-Lite0 and AIPS-Lite1) memory maps

Table 4-2. Peripheral bridge 0 slot assignments (continued)

System 32-bit base address Slot Module
number

0x4001_3000 19 —
0x4001_4000 20 —
0x4001_5000 21 —
0x4001_6000 22 —
0x4001_7000 23 —
0x4001_8000 24 —
0x4001_9000 25 —
0x4001_A000 26 —
0x4001_B000 27 —
0x4001_C000 28 —
0x4001_D000 29 —
0x4001_E000 30 —
0x4001_F000 31 Flash memory controller
0x4002_0000 32 Flash memory
0x4002_1000 33 DMA channel mutiplexer O
0x4002_2000 34 —
0x4002_3000 35 —
0x4002_4000 36 FlexCAN 0
0x4002_5000 37 —
0x4002_6000 38 —
0x4002_7000 39 —
0x4002_8000 40 —
0x4002_9000 41 —
0x4002_A000 42 —
0x4002_B000 43 —
0x4002_C000 44 SPI O
0x4002_D000 45 SPI 1
0x4002_E000 46 —
0x4002_F000 47 1250
0x4003_0000 48 —
0x4003_1000 49 —
0x4003_2000 50 CRC
0x4003_3000 51 —
0x4003_4000 52 —

Table continues on the next page...
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Table 4-2. Peripheral bridge 0 slot assignments (continued)

System 32-bit base address Slot Module

number

0x4003_5000

53 —

0x4003_6000

54 Programmable delay block (PDB)

0x4003_7000

55 Periodic interrupt timers (PIT)

0x4003_8000

56 FlexTimer (FTM) O

0x4003_9000

57 FlexTimer (FTM) 1

0x4003_A000

58 —

0x4003_B000

59 Analog-to-digital converter (ADC) 0

0x4003_C000

60 —

0x4003_D000

61 Real-time clock (RTC)

0x4003_E000

62 VBAT register file

0x4003_F000

63 —

0x4004_0000

64 Low-power timer (LPTMR)

0x4004_1000 65 System register file
0x4004_2000 66 —

0x4004_3000 67 —

0x4004_4000 68 —

0x4004_5000 69 Touch sense interface (TSI)
0x4004_6000 70 —

0x4004_7000 71 SIM low-power logic

0x4004_8000

72 System integration module (SIM)

0x4004_9000

73 Port A multiplexing control

0x4004_A000 74 Port B multiplexing control
0x4004_B000 75 Port C multiplexing control
0x4004_C000 76 Port D multiplexing control
0x4004_D000 77 Port E multiplexing control
0x4004_E000 78 —
0x4004_F000 79 —
0x4005_0000 80 —
0x4005_1000 81 —

0x4005_2000

82 Software watchdog

0x4005_3000 83 —
0x4005_4000 84 -
0x4005_5000 85 —
0x4005_6000 86 —

Table continues on the next page...
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Peripheral bridge (AIPS-Lite0 and AIPS-Lite1) memory maps

Table 4-2. Peripheral bridge 0 slot assignments (continued)
System 32-bit base address Slot Module
number
0x4005_7000 87 —
0x4005_8000 88 —
0x4005_9000 89 —
0x4005_A000 90 —
0x4005_B000 91 —
0x4005_C000 92 —
0x4005_D000 93 —
0x4005_E000 94 —
0x4005_F000 95 —
0x4006_0000 96 —
0x4006_1000 97 External watchdog
0x4006_2000 98 Carrier modulator timer (CMT)
0x4006_3000 99 —
0x4006_4000 100 Multi-purpose Clock Generator (MCG)
0x4006_5000 101 System oscillator (OSC)
0x4006_6000 102 [’C o
0x4006_7000 103 [2C 1
0x4006_8000 104
0x4006_9000 105 —
0x4006_A000 106 UART 0
0x4006_B000 107 UART 1
0x4006_C000 108 UART 2
0x4006_D000 109 UART 3
0x4006_E000 110 —
0x4006_F000 111 —
0x4007_0000 112 —
0x4007_1000 113 —
0x4007_2000 114 —
0x4007_3000 115 Analog comparator (CMP) / 6-bit digital-to-analog converter (DAC)
0x4007_4000 116 Voltage reference (VREF)
0x4007_5000 117 —
0x4007_6000 118 —
0x4007_7000 119 —
0x4007_8000 120 —

Table continues on the next page...
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Table 4-2. Peripheral bridge 0 slot assignments (continued)

System 32-bit base address Slot Module
number

0x4007_9000 121 —
0x4007_A000 122 —
0x4007_B000 123 —
0x4007_C000 124 Low-leakage wakeup unit (LLWU)
0x4007_D000 125 Power management controller (PMC)
0x4007_EO000 126 System Mode controller (SMC)
0x4007_F000 127 —

4.5.2 Peripheral Bridge 1 (AIPS-Lite 1) Memory Map

Table 4-3. Peripheral bridge 1 slot assignments

System 32-bit base address Slot Module
number
0x4008_0000 0 Peripheral bridge 1 (AIPS-Lite 1)
0x4008_1000 1 —
0x4008_2000 2 —
0x4008_3000 3 —
0x4008_4000 4 —
0x4008_5000 5 —
0x4008_6000 6 —
0x4008_7000 7 —
0x4008_8000 8 —
0x4008_9000 9 —
0x4008_A000 10 —
0x4008_B000 11 —
0x4008_C000 12 —
0x4008_D000 13 —
0x4008_E000 14 —
0x4008_F000 15 —
0x4009_0000 16 —
0x4009_1000 17 —
0x4009_2000 18 —
0x4009_3000 19 —
0x4009_4000 20 —

Table continues on the next page...

K30 Sub-Family Reference Manual, Rev. 6, Nov 2011

Freescale Semiconductor, Inc.

Downloaded from Elcodis.com electronic components distributor

151


http://elcodis.com/parts/6487114/MK30DN512ZVLK10.html

A ————
Peripheral bridge (AIPS-Lite0 and AIPS-Lite1) memory maps

Table 4-3. Peripheral bridge 1 slot assignments (continued)

System 32-bit base address Slot Module
number
0x4009_5000 21 —
0x4009_6000 22 —
0x4009_7000 23 —
0x4009_8000 24 —
0x4009_9000 25 —
0x4009_A000 26 —
0x4009_B000 27 —
0x4009_C000 28 —
0x4009_D000 29 —
0x4009_E000 30 —
0x4009_F000 31 —
0x400A_0000 32 —
0x400A_1000 33 —
0x400A_2000 34 —
0x400A_3000 35 —
0x400A_4000 36 —
0x400A_5000 37 —
0x400A_6000 38 —
0x400A_7000 39 —
0x400A_8000 40 —
0x400A_9000 41 —
0x400A_A000 42 —_
0x400A_B000 43 —
0x400A_C000 44 —
0x400A_D000 45 —
0x400A_E000 46 —
0x400A_F000 47 —
0x400B_0000 48 —
0x400B_1000 49 SDHC
0x400B_2000 50 —
0x400B_3000 51 —
0x400B_4000 52 —
0x400B_5000 53 —
0x400B_6000 54 —

Table continues on the next page...
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Chapter 4 Memory Map

Table 4-3. Peripheral bridge 1 slot assignments (continued)

System 32-bit base address Slot Module
number
0x400B_7000 55 —
0x400B_8000 56 FlexTimer (FTM) 2
0x400B_9000 57 —
0x400B_A000 58 —
0x400B_B000 59 Analog-to-digital converter (ADC) 1
0x400B_C000 60 —
0x400B_D000 61 —
0x400B_E000 62 Segment LCD
0x400B_F000 63 —
0x400C_0000 64 —
0x400C_1000 65 —
0x400C_2000 66 —
0x400C_3000 67 —
0x400C_4000 68 —
0x400C_5000 69 —
0x400C_6000 70 —
0x400C_7000 71 —
0x400C_8000 72 —
0x400C_9000 73 —
0x400C_A000 74 —
0x400C_B000 75 —
0x400C_C000 76 12-bit digital-to-analog converter (DAC) 0
0x400C_DO000 77 —
0x400C_E000 78 —
0x400C_F000 79 —
0x400D_0000 80 —
0x400D_1000 81 —
0x400D_2000 82 —
0x400D_3000 83 —
0x400D_4000 84 —
0x400D_5000 85 —
0x400D_6000 86 —
0x400D_7000 87 —
0x400D_8000 88 —
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Peripheral bridge (AIPS-Lite0 and AIPS-Lite1) memory maps

Table 4-3. Peripheral bridge 1 slot assignments (continued)

System 32-bit base address Slot Module
number
0x400D_9000 89 —
0x400D_A000 90 —
0x400D_B000 91 —
0x400D_C000 92 —
0x400D_D000 93 —
0x400D_E000 94 —
0x400D_F000 95 —
0x400E_0000 96 —
0x400E_1000 97 —
0x400E_2000 98 —
0x400E_3000 99 —
0x400E_4000 100 —
0x400E_5000 101 —
0x400E_6000 102 —
0x400E_7000 103 —
0x400E_8000 104 —
0x400E_9000 105 —
0x400E_A000 106 —
0x400E_B000 107 —
0x400E_CO000 108 —
0x400E_DO000 109 —
0x400E_EO000 110 —
0x400E_FO000 111 —
0x400F_0000 112 —
0x400F_1000 113 —
0x400F_2000 114 —
0x400F_3000 115 —
0x400F_4000 116 —
0x400F_5000 117 —
0x400F_6000 118 —
0x400F_7000 119 —
0x400F_8000 120 —
0x400F_9000 121 —
0x400F_A000 122 —
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Table 4-3. Peripheral bridge 1 slot assignments (continued)

System 32-bit base address Slot Module
number
0x400F_B000 123 —
0x400F_CO000 124 —
0x400F_DO000 125 —
0x400F_EO000 126 —
0x400F_F000 Not an AIPS-Lite slot. The 32-bit general purpose input/output module that shares the
crossbar switch slave port with the AIPS-Lite is accessed at this address.

4.6 Private Peripheral Bus (PPB) memory map

The PPB is part of the defined ARM bus architecture and provides access to select
processor-local modules. These resources are only accessible from the core; other system
masters do not have access to them.

Table 4-4. PPB memory map

System 32-bit Address Range Resource
0xE000_0000-0xE000_OFFF Instrumentation Trace Macrocell (ITM)
0xE000_1000-0xE000_1FFF Data Watchpoint and Trace (DWT)
0xE000_2000-0xE000_2FFF Flash Patch and Breakpoint (FPB)
0xE000_3000—-0xE000_DFFF Reserved
0xE000_EO00—0xE000_EFFF System Control Space (SCS) (for NVIC)
0xE000_F000-0xE003_FFFF Reserved
0xE004_0000—0xE004_OFFF Trace Port Interface Unit (TPIU)
0xE004_1000-0xE004_1FFF Embedded Trace Macrocell (ETM)
0xE004_2000-0xE004_2FFF Embedded Trace Buffer (ETB)
0xE004_3000-0xE004_3FFF Embedded Trace Funnel
0xE004_4000-0xE007_FFFF Reserved
0xE008_0000—-0xE008_OFFF Miscellaneous Control Module (MCM)(including ETB Almost Full)
0xE008_1000—0xE008_1FFF Reserved
0xE008_2000-0xEOOF_EFFF Reserved
O0xEOOF_FO00—-0xEOOF_FFFF ROM Table - allows auto-detection of debug components
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Chapter 5
Clock Distribution

5.1 Introduction

The MCG module controls which clock source is used to derive the system clocks. The
clock generation logic divides the selected clock source into a variety of clock domains,
including the clocks for the system bus masters, system bus slaves, and flash memory.
The clock generation logic also implements module-specific clock gating to allow
granular shutoff of modules.

The primary clocks for the system are generated from the MCGOUTCLK clock. The
clock generation circuitry provides several clock dividers that allow different portions of
the device to be clocked at different frequencies. This allows for trade-offs between
performance and power dissipation.

Various modules have module-specific clocks that can be generated from the
MCGPLLCLK or MCGFLLCLK clock. In addition, there are various other module-
specific clocks that have other alternate sources. Clock selection for most modules is
controlled by the SOPT registers in the SIM module.

5.2 Programming model

The selection and multiplexing of system clock sources is controlled and programmed via
the MCG module. The setting of clock dividers and module clock gating for the system
are programmed via the SIM module. Reference those sections for detailed register and
bit descriptions.

5.3 High-Level device clocking diagram

The following system oscillator, MCG, and SIM module registers control the
multiplexers, dividers, and clock gates shown in the below figure:
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OSsC MCG SIM
Multiplexers MCG_Cx MCG_Cx SIM_SOPT1, SIM_SOPT2
Dividers — MCG_Cx SIM_CLKDIVx
Clock gates OSC_CR MCG_CH1 SIM_SCGCx
MCG SIM
4 MHz IRC [ e MCGIRCLK Clock options for
32 kHz IRC - MCGFFCLK } some peripherals
: (see note)

—{OUTDIV1 Core / system clocks
| oumvz Bus clock

»[\ _’l\ MCGOUTCLK .

PLL L =

FRDIV MCGFLLCLK N

[Fron] N
w

outniva—{cGl—— Flash clock

MCGPLLCLK/ \
MCGFLLCLK

MCGPLLCLK

System oscillator

EXTAL
XTAL_CLK
osC

XTAL XF— logic OSC32KCLK 7]

OSCERCLK }

ERCLK32K

Clock options for some
peripherals (see note)

\_/

RTC oscillator PMC
. LPO
EXTAL32 X—"— o logic PMC logic |——>—> |

XTAL32 X——

CG — Clock gate
Note: See subsequent sections for details on where these clocks are used.

Real-time clock

Figure 5-1. Clocking diagram

5.4 Clock definitions

The following table describes the clocks in the previous block diagram.

Clock name Description

Core clock MCGOUTCLK divided by OUTDIV1 clocks the ARM Cortex-
M4 core

System clock MCGOUTCLK divided by OUTDIV1 clocks the crossbar
switch and bus masters directly connected to the crossbar. In
addition, this clock is used for UARTO and UART1.

Table continues on the next page...
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Clock name Description

Bus clock MCGOUTCLK divided by OUTDIV2 clocks the bus slaves
and peripheral (excluding memories)

Flash clock MCGOUTCLK divided by OUTDIV4 clocks the flash memory

MCGIRCLK MCG output of the slow or fast internal reference clock

MCGFFCLK MCG output of the slow internal reference clock or a divided
MCG external reference clock. The MCGFFCLK is further
divided by 2 before being made available to modules outside
the MCG (as shown in the preceding figure).

MCGOUTCLK MCG output of either IRC, MCGFLLCLK, MCGPLLCLK, or
MCG's external reference clock that sources the core,
system, bus, and flash clock. It is also an option for the
debug trace clock.

MCGFLLCLK MCG output of the FLL. MCGFLLCLK or MCGPLLCLK may
clock some modules.

MCGPLLCLK MCG output of the PLL. MCGFLLCLK or MCGPLLCLK may

clock some modules.

MCG external reference clock

Input clock to the MCG sourced by the system oscillator
(OSCCLK) or RTC oscillator

OSCCLK System oscillator output of the internal oscillator or sourced
directly from EXTAL

OSCERCLK System oscillator output sourced from OSCCLKthat may
clock some on-chip modules

OSC32KCLK System oscillator 32kHz output

ERCLK32K Clock source for some modules that is chosen as
OSC32KCLK or the RTC clock

RTC clock RTC oscillator output for the RTC module

LPO PMC 1kHz output

5.4.1 Device clock summary

The following table provides more information regarding the on-chip clocks.

Table 5-1. Clock Summary

Clock hame Run mode VLPR mode Clock source Clock is disabled
when...
clock frequency clock frequency
MCGOUTCLK Up to 100 MHz Up to 2 MHz MCG In all stop modes
Core clock Up to 100 MHz Up to 2 MHz MCGOUTCLK clock In all wait and stop
divider modes
System clock Up to 100 MHz Up to 2 MHz MCGOUTCLK clock In all stop modes
divider
Bus clock Up to 50 MHz Up to 2 MHz MCGOUTCLK clock In all stop modes
divider
Flash clock Up to 25 MHz Up to 1 MHz MCGOUTCLK clock In all stop modes
divider

Table continues on the next page...
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Internal clocking requirements

Table 5-1. Clock Summary (continued)

Clock name

Run mode

clock frequency

VLPR mode

clock frequency

Clock source

Clock is disabled
when...

Internal reference 30-40 kHz or 2 MHz 2 MHz only MCG MCG_C1[IRCLKEN]
(MCGIRCLK) cleared,
Stop mode and
MCG_C1[IREFSTEN]
cleared, or
VLPS/LLS/VLLS mode
External reference Up to 50 MHz Up to 4 MHz (bypass), |System OSC System OSC's
(OSCERCLK) (bypass), 30-40 kHz (low-range 3SaCrEdCTFRCLKEN]
30-40 kHz, or crystal) or ’
. Stop mode and
4-32 MHz (crystal) Up to 4 MHz (high- OSC_CR[EREFSTEN]
range crystal)
cleared
External reference 30-40 kHz 30-40 kHz System OSC or RTC System OSC's
32kHz OSC depending on OSC_CR[ERCLKEN]
(ERCLK32K) 2E\GSOPT1[OSCSZK cleared or
RTC's RTC_CR[OSCE]
cleared
RTC_CLKOUT 1Hz 1Hz RTC clock Clock is disabled in
LLS and VLLSx modes
LPO 1 kHz 1 kHz PMC Available in all power
modes
I12S master clock Up to 50 MHz N/A System clock, I2S is disabled
MCGPLLCLK, or
MCGFLLCLK with
fractional clock divider,
OSCERCLK, or
12S_CLKIN
SDHC clock Up to 50 MHz N/A System clock, SDHC is disabled
MCGPLLCLK/
MCGFLLCLK, or
OSCERCLK
TRACE clock Up to 100 MHz Up to 2 MHz System clock or Trace is disabled

MCGOUTCLK

5.5 Internal clocking requirements

The clock dividers are programmed via the SIM module’s CLKDIV registers. Each
divider is programmable from a divide-by-1 through divide-by-16 setting. The following
requirements must be met when configuring the clocks for this device:

1. The core and system clock frequencies must be 100 MHz or slower.
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2. The bus clock frequency must be programmed to 50 MHz or less and an integer

divide of the core clock.
3. The flash clock frequency must be programmed to 25 MHz or less and an integer

divide of the bus clock.

The following are a few of the more common clock configurations for this device:

Option 1:
Clock Frequency
Core clock 50 MHz
System clock 50 MHz
Bus clock 50 MHz
Flash clock 25 MHz
Option 2:
Clock Frequency
Core clock 100 MHz
System clock 100 MHz
Bus clock 50 MHz
Flash clock 25 MHz
Option 3:
Clock Frequency
Core clock 96 MHz
System clock 96 MHz
Bus clock 48 MHz
Flash clock 24 MHz

5.5.1 Clock divider values after reset

Each clock divider is programmed via the SIM module’s CLKDIVn registers. The flash
memory's FTFL_FOPT[LPBOOT] bit controls the reset value of the core clock, system
clock, bus clock, and flash clock dividers as shown below:

FTFL_FOPT
[LPBOOT]

Core/system clock

Bus clock

Flash clock

Description

0x7 (divide by 8)

0x7 (divide by 8)

OXF (divide by 16)

Low power boot

0x0 (divide by 1)

0x0 (divide by 1)

0x1 (divide by 2)

Fast clock boot
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Clock Gating

This gives the user flexibility for a lower frequency, low-power boot option. The flash
erased state defaults to fast clocking mode, since where the low power boot
(FTFL_FOPT[LPBOOT]) bit resides in flash is logic 1 in the flash erased state.

To enable the low power boot option program FTFL_FOPT[LPBOOT] to zero. During
the reset sequence, if LPBOOT is cleared, the system is in a slow clock configuration.
Upon any system reset, the clock dividers return to this configurable reset state.

5.5.2 VLPR mode clocking

The clock dividers cannot be changed while in VLPR mode. They must be programmed
prior to entering VLPR mode to guarantee:

* the core/system and bus clocks are less than or equal to 2 MHz, and
* the flash memory clock is less than or equal to 1 MHz

5.6 Clock Gating

The clock to each module can be individually gated on and off using the SIM module's
SCGCx registers. These bits are cleared after any reset, which disables the clock to the
corresponding module to conserve power. Prior to initializing a module, set the
corresponding bit in SCGCx register to enable the clock. Before turning off the clock,
make sure to disable the module.

Any bus access to a peripheral that has its clock disabled generates an error termination.

5.7 Module clocks

The following table summarizes the clocks associated with each module.

Table 5-2. Module clocks

Module | Bus interface clock | Internal clocks | I/0 interface clocks

Core modules

ARM Cortex-M4 core System clock Core clock —
NVIC System clock — —

DAP System clock — —

IT™ System clock — —

Table continues on the next page...
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Table 5-2. Module clocks (continued)

Chapter 5 Clock Distribution

Module Bus interface clock Internal clocks I/0 interface clocks
ETM System clock TRACE clock TRACE_CLKOUT
ETB System clock = =
cJTAG, JTAGC — — JTAG_CLK
System modules
DMA System clock = =
DMA Mux Bus clock = =
Port control Bus clock LPO —
Crossbar Switch System clock — —
Peripheral bridges System clock Bus clock —
MPU System clock — —
LLWU, PMC, SIM Bus clock LPO —
Mode controller Bus clock — —
MCM System clock — —
EWM Bus clock LPO =
Watchdog timer Bus clock LPO =
Clocks
MCG Bus clock MCGOUTCLK, —
MCGPLLCLK, MCGFLLCLK,
MCGIRCLK, OSCERCLK
0OSC Bus clock OSCERCLK —
Memory and memory interfaces
Flash Controller System clock Flash clock —
Flash memory Flash clock — —
EzPort System clock — EZP_CLK
Security
CRC Bus clock — —
Analog
ADC Bus clock OSCERCLK —
CMP Bus clock — —
DAC Bus clock — —
VREF Bus clock — —
Timers
PDB Bus clock — —
FlexTimers Bus clock MCGFFCLK FTM_CLKINx
PIT Bus clock = =

Table continues on the next page...
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Module clocks

Table 5-2. Module clocks (continued)

Module Bus interface clock Internal clocks I/0 interface clocks
LPTMR Bus clock LPO, OSCERCLK, —
MCGIRCLK, ERCLK32K
CMT Bus clock — —
RTC Bus clock EXTAL32 =
Communication interfaces
FlexCAN Bus clock OSCERCLK —
DSPI Bus clock — DSPI_SCK
12C Bus clock — 2C_SCL
UARTO, UART1 System clock — —
UART2-3 Bus clock — —
SDHC System clock SDHC clock SDHC_DCLK
12S Bus clock 12S master clock 125_TX_BCLK,
12S_RX_BCLK
Human-machine interfaces
GPIO System clock — —
TSI Bus clock LPO, ERCLK32K, —
MCGIRCLK
Segment LCD Bus clock ERCLK32K, MCGIRCLK —

5.7.1 PMC 1-kHz LPO clock

The Power Management Controller (PMC) generates a 1-kHz clock that is enabled in all
modes of operation, including all low power modes. This 1-kHz source is commonly
referred to as LPO clock or 1-kHz LPO clock.

5.7.2 WDOG clocking

The WDOG may be clocked 