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Introduction

1.1. Features

This list summarizes the features of tkke82272M Tower SystemMCU modules

Kinetis L Series KL82 family MCU MKL82Z2128VMC7 in an 121MAPBGAgage
Tower Systemcompatible processor board

On-board debug circuk20DX128VFM5 OpenSDA witla virtual serial port

2 x 128 Mbit (16 MB) dual an-board QuadSPI1 memory

5 x usercontrolled status LED

2 x capacitive touchpad

2 x mechanical pusbutton

Standalone fultspeed USB host and device funcatity

Potentiometer

EMVSIM card nterface

10 x axis sensor system

FXOS8700CQ 3D accelerometer + 3agmetometer

MPL3115A2 digital pressureessor

FXAS21002C 3axis gyroscope

Socket for vuch keypad fug-in (TWRPFTOUCH-STR)

Power seleatr with 3.3V and1.8V MCU operationmodes

Independent, btry-operated power supply for the Rdame Aock (RTC) module
Battery holder fom 20 mm lithium battery (e.g2032)
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Figure 1. Front side of TWR-KL82Z72M module
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Figure 2. Back side of TWR-KL82Z72M module

1.2. Getting started

In theTWR-KL82Z72M box, there is grintedversion of theQuick Start Guide that contaitise list of
recommended steps for getting started

2. Contents

The TWR-KL82Z72M packagencludes:

TWR-KL82Z72M module for board assembly

Quick Start Guide

USB A tomicro-B cable for debug interface and povsepply
CR2032 coircell battery for VBAT power supply

USB A to micreB cable forMKL822128VMC7 USB interface

To To To Do Io

3. Hardware description

The TWR-KL82Z72M Tower System MU module featureshe MKL82Z128VMC78 an ARM®
Cortex?-M0+ basedVICU with 128 KB on-chip flash,96 KB on-chip SRAM, andJSB controllers in a
121-pin MAPBGA packageThe MCUhasa maximum core frequency 66 MHz.

The TWR-KL82Z72M moduleis intended for usenitheNXP Tower Systembutit canalsooperateas a
standalonemodule OpenSDA (an o#board debugging circuiprovides the SWD debug interface and
power supply inputhrougha single USBnicro-AB connectorThe following sections describe the
hardwarem more detall
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Hardware description

This figureshows alock diagranof the TWR-KL82Z72M.

Tower Elevator Expansion Connectors

I12C,SPI,ADC,DAC,PWM,LPUART,FTM,FlexIO
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Figure 3. TWR-KL82Z72M block diagram

3.1. KL82Z72M MCU

The TWR-KL82Z72M module features thelKL822128VMC7 MCU. TheKL82 MCU family is part
of the Kinetis portfolio of devices built aroutite ARM CortexMO0+ core.Seethe KL82 family
reference ranualfor detailed information aboulhe MKL822128VMC7 MCU. Thekey feature®f the
MKL82Z2128VMC7 MCU are:

Table 1. MKL82Z128VMCY7 key features
Feature Description
Performance Up to 96 MHz ARM Cortex-MO+ core
1128 KB program flash memory

196 KB SRAM

132 KB ROM with built-in bootloader

132 B backup register

TQSPI to expand the program code in the external high-speed serial NOR
flash memory

Memory and memory expansion
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Hardware description

Table 1. MKL827128VMCT7 key features

Feature Description

One 16-bit SAR ADC and One 12-bit DAC

f/One analog comparator (CMP) containing a 6-bit DAC and
a programmable reference input

11.2 V reference voltage

Analog modules

TUSB full-speed 2.0 OTG controller supporting crystal-less recovery

Two 16-bit SPI modules

I Three low-power UART modules supporting asynchronous operation in

Communication interfaces low-power modes

Two EMVSIM modules supporting EMV L1-compatible interfaces

fTwo 12C modules supporting speed of up to 1 Mbit/s

One FlexIO module

fUnique 128-bit identification number per chip

fAdvanced flash security and access control

f{Hardware CRC module

fLow-power, trusted crypto engine supporting AES128/256, DES, 3DES,
SHA256, RSA, and ECC, with hardware DPA

fITrue random number generator

f14-channel periodic interrupt timer

Two low-power timers

Timers fOne 6-channel general-purpose/PWM timer

Two 2-channel general-purpose timers

findependent real-time clock

fiLow-power hardware Touch Sensor Interface (TSI)

fGeneral-purpose input/output

Security

Human machine interface

3.2. Clocking

KinetisMCUs start up from an int@al Digitally-Controlled Gcillator (DCO).The ®ftware can enable
one or two external oscillato(g required. The external oscillator for the Muftiurpose Clock
Generator (MCG) module rangigom 32.768kHz up to a 32 MHz crystal or ceramic resonator
Theexternaloscillator for the Realime Clock (RTC) module accepts a 32.768 kHz crystal.

Two ontboardcrystalsare providedo clockthe KL82Z72Mdevice:a 12 MHz crystalasthemain
oscillator to clockheMCG module anda 32.768 kHz crystatio clock theRTC module

3.3. System power

The TWRKL82Z72M moduleoffers a design with multiple powaupply optionsPower he module
from the elevator 5 V input)SB OpenSDA, or thé V input atthe KL82 on-board USB port.

TWR-KL82Z72M User's Guide, Rev. 1, 07/2016
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Figure 4. TWR-KL82Z72M power supply

This tableprovides operationaletails of the power supplies:

Table 2. TWR-KL82Z72M power supplies
J26 setting Description
3-4 shunt Raw 5 V input from the KL82 on-board USB port
5-6 shunt Regulated 5 V output from the OpenSDA 5 V input (default setting)
7-8 shunt Power from the P5V_ELEV input
9-10 shunt Raw 5 V input from the USB OpenSDA

The5V input isconveredto a 3.3V output bythe orrboard regulatornt also regulates th&.8V output,
and provids the power selection for KL§3.3V or 1.8V) usingJ25.

See this table fordtails:

Table 3. Power selection for KL82
J31 setting VDD for KL82 VDDIO_E for KL82
PR
NOTE

The onboard QSPI flassuppors only 3.3V. Checkthedefault jumper
settingfor J31 (short 23 and 24).

The 3.3V and1.8V MCU power supplies anouted through the J9 jump&emove the jumper shunt
to enablehe measurement of power consumed by the MCU

3.4. Real-Time Clock supply

The RealTime Clock(RTC) module on th&1KL822128VMC7 MCU hastwo modes of operation:
system power up and system power down. During system power down, the-titgation module and
the RTC are powered from the backup power supply (VB#&Welectricaly isolated from the s of
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Hardware description

theMCU. TheTWR-KL82Z72M moduleprovidesa battery receptacle for a cetell battery that can be
used as the VBAT supply. The receptasdesstandard20 mm diameter ¥/ lithium coin-cell batteries.

3.5. Serial and Debug Adapter version 2 (OpenSDAvV2)

OpenSDAv2s a serial and debug adapter circuit which inclugfesisource hardware design,
opensource bootloader, amtébug interface software. It bridgém serial and debug communications
between a USB host and an embedded target prodasssitownn Figure 5. The hardware circuit is
based on a Kinetis K20 family MCU with 128 KB of embedded flash and an integrated USB controller.
OpenSDAv2 comes preloaded with the CEEBIAP bootloadefan opersource Mas$Storage Device

(MSD) bootloaderand the CMSISDAP interface firmwaredlso known as thebedinterface), which
provides a MSD flashprogramming interface, a virtual serial port interfaared a CMSISDAP debug
protocol irterface. For more information abtthe OpenSDAV2 software, seged.organd
github.com/mbedmicro/CMSIDAP.

OpenSDAv2

OpenSDA MCU

K20DX128Vxx5 % Target
USB Host @

GPIO Processor
LED‘ PWM | MSD Bootloader
IDE < GPIO/ADC > NRESET
File System ¢——YSB 3 OpenSDAV2  |2RTTXRX  y UART RX/TX
Application SPI, GPIO

Serial Terminal

<

p SWD/ITAG

Figure 5. OpenSDAv2 high-level block diagram

OpenSDAv2s managed by a Kinetis K20 MCU bugltoundthe ARM CortexM4 core.
TheOpenSDAV2 circuit includes a status LEDS)and a pustoutton (SW1). The pushutton asserts
theRESETsignal to the K82 target MCU.Use itto place the OpenSDAV2 circuit intbe bootloader
mode.The SPI and GPIO signals prinle an interface to either the SWD debug port or the K20.
Therearesignal connectionavailable to implement dART serial channel. The OpenSDAV2 circuit
receives power when the USB connec®# i3 plugged into th&JSB host.

TWR-KL82Z72M User's Guide, Rev. 1, 07/2016
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3.6. Cortex Debug connector

The Cortex Debug connector is a-pih (0.05in.) conneaobr providing access to the SWAignals
available on the K82 device. TheKL82 pin connection®nthe Cortex Debug connector (1) are
shown inthis table

Table 4. Cortex Debug connector pinout
Pin Function TWR-KL82Z72M connection
1 VTref 3.3 V MCU supply (V_BRD)
2 TMS/SWDIO TSI0_CH4/PTA3/LPUARTO_RTS_B/TPM0_CHO/FXIO0_D13/EMVSIMO0_RST/SWD_DIO
3 GND GND
4 TCK/SWCLK TSI0O_CH1/PTAO/LPUARTO_CTS_B/TPM0_CH5/FXIO0_D10/EMVSIMO_CLK/SWD_CLK
5 GND GND
6 TDO/SWO NC
7 Key _
8 TDI NC
9 GNDDETECT NC
10 nReset RESET b
11 Target Power 5V supply (via J21)
12 TRACECLK NC
13 Target Power 5V supply (via J21)
14 TRACEDATA[O] NC
15 GND GND
16 TRACEDATA[1] NC
17 GND GND
18 TRACEDATA[2] NC
19 GND GND
20 TRACEDATA[3] NC

3.7. Serial port

The serialport inteface signals used witihhe OpenSDAareLPUART1 pins PTC4 (TXD) and
PTC3(RXD).

3.8. Reset

The RESET signal on the BRZ is externally connected the SWilpushbutton Us eesebhe AR
buttonto force an externakset eventn the target MCU. Usénefi Bsed b u t ttooforce thé s o
OpenSDA circuit intdhe bootloader mode when plugging the USB cablé2é SeeSection3.5,

fiSerial and Debug Adapter version 2 (OpenSDA¥a) more details.

3.9. Sensors

FXOS87000Caccelerometer + magnetometisrconnected to thi€.82Z MCU through aniC
interface (fC0) and two GPIO/IRQ signals (PTAJnd PRA29). SeeTable 5for connection details.

If you use Kinetis Botloader to updatihe KL82 MCU flash firmwarethroughan I°C interface seethe
information abouKinetis Bootloade(nxp.com/kboox

TWR-KL82Z72M User's Guide, Rev. 1, 07/2016
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Figure 6. Accelerometer connection

The 3-axis gyroscop€éFXAS21002Q is connectdto the IC interfacg(I2C0) andtwo GPIO/IRQ
signals (PTAX and PR29).

Figure 7. Gyroscope sensor connection

TheDigital Pressure Sens@IPL3115A2) is alsoconnecgdto the FC interface(12C0) andtwo
GPIO/IRQ sigmals (PTAT and P'R29).

Figure 8. Pressure sensor connection
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