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Get to Know the TWR-KV58F220M Module

3. TWR-KV58F220M Features

To o To o Do To o Do Do

Tower compatible microcontroller module

MKV58F1M0OVLQ24 MCU (240 MHz, 1MB Flash, 128 KB RAMand144LQFP package
General purpose Tower Phug (TWRPI) socket

OpenSDA debug circuwith virtual serial port

Three axis accelerometer/magnetometer combination IC (FXOS8700)

Four usercontrollable LEDs

Four user pushiiton switcles

Potentiometer

Compatibility with the following tower peripheral boards:

0 TWR-MC-LV3PH Motor Control Tower Board
0 TWR-SER SeriaPeripheraBoard

0 TWR-LCD

4.Get to Know the TWR-KV58F220M Module
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Figure 1. TWR-KV58F220M Front side
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Hardware Description
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Figure 2. TWR-KV58F220M Back side

5.Hardware Description

The TWRKV58F220M is a Tower MCU Module featuring the MKV58F1MOVLQ2 Kinetis
microcontroller featuring aARM® CorteX’ CM7 core with a Msps12-bit ADC and naneedge
resolutionpulsewidth modulation(PWM) modules It is intended for use in tHeXP Tower System
development platforrbut canalsooperatdan astandalonemode An onboard debug circuit,
OpenSDA providesa SWD interface andg power supply input through a single USBcnotAB

connector.
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Hardware Description

The block diagram of the TWRV58F220M board ishownin the following figure

Tower Elevator Expansion Connectors

5V 25, SPI, ADC, DAC, PWM, UART, eFlexPWM, Flexbus, Ethernet, GPIO

3.3V 1.8V 3.3V MCU
Regulatorll Regulator | VREG OUT

50 MHz Oscillator

SWD

[RESET B

OpenSDA
Circuit

Micro - AB
USB

5V_USB
JTAG / SWD

JTAG / SWD
‘_, ADC | 12C

o -

Figure 3. TWR-KV58F220M Tower System module

5.1. Microcontroller

The TWRKV58F220M modulefeaturegshe MKV58F1MO0OVLQ24 MCU. This 210 MHz
microcontroller isa part of the Kinetis KV5xdmily and is available in a 144LQFP or 1GQFP
package. The following tableststhe features of the MKV58F1MOVLQR2MCU.
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Hardware Description

Table1l. Features of the MKV58F1MOVLQ24 MCU

Feature Description
Ultra-low power T 11 low-power modes with power and clock gating for optimal peripheral activity and recovery
times. 4 us wake-up from Stop mode.
T Full memory and analog operation down to 1.71 V for extended battery life.
T Low-leakage wake-up unit with up to eight internal modules and 16 pins as wake-up sources in
the very low-leakage stop (VLLS) modes.
T Low-power timer for continual system operation in reduced power states
Flash, SRAM, and T 512 KBi 1024 KB flash featuring fast access times, high reliability, and four levels of security
FlexBus protection.128 KBi 256 KB of SRAM.
1 Programming and erase functions operational over the full operating voltage range (1.7171 3.6 V).
Mixed-signal 1 High-speed 12-bit ADC with configurable resolution.
capability 71 Single or differential input modes.
1 200 ns conversion time achievable.
T 19:1 multiplexed inputs.
M 12-bit Digital-to-Analog Converter (DAC).
1 Four high-speed comparator (CMP) modules with internal 6-bit DAC to provide a trigger point.
1  One 16-bit ADC for high resolution ADC measurements
Performance 1 240 MHz ARM Cortex-M7 core featuring dual issue and execution for most instructions, DSP
instruction set, single precision Floating Point Unit (FPU), Memory Protection Unit (MPU), 64 KB
of Tightly Coupled Memory for Instructions (ITCM), and 128 KB of Tightly Coupled Memory for
Data (DTCM).
1 Up to 32 channels of eDMA for peripheral and memory servicing with reduced CPU loading and
faster system throughput.
M Cross bar switch enables concurrent multi-master bus accesses, increasing bus bandwidth.
Timing and control M Two eFlexPWM modules with four submodules each.
T  One nano-edge placement block connected to an eFlexPWM for enhancedPWM control.
M  Four FlexTimers (FTMs) with a total of 20 channels.
T  Hardware dead-time insertion and quadrature decoding for motor control.
Four-channel 32-bit periodic interrupt timer provides time base for RTOS task scheduler or trigger
source for ADC conversion and programmable delay block.
T  One PDB module to provide delayed triggering from the FTMs to the ADCs.
T One Low-Power Timer module (LPTMR).
T One external and one internal WDOG module.
Connectivity and 1 Six UARTs with RS-232 and RS-485 support and IrDA (two contain 1ISO7816).
communications 1  Two Inter-Integrated Chip (IIC) modules.
M  Three DSPI modules.
T Three FlexCAN modules.
1 One optional Ethernet module.
Reliability, safety and | Memory protection unit provides memory protection for all masters on the cross bar switch,
security increasing software reliability.
1  Cyclic redundancy check (CRC) engine validates memory contents and communication data,
increasing system reliability.
1  True Random Number Generator to aid in the implementation of security algorithms.
1 Watchdog module guards against clock skew or code runaway for fail-safe applications such as
the IEC 60730 safety standard for household appliances.
1 External watchdog monitor drives output pin to safe state for external components in the event
that a watchdog timeout occurs.
1 This product is included in the NXP product longevity program, with assured supply for a minimum

of 10 years after launch.
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Hardware Description

5.2. Clocking

The KV58microcontrollerbootsfrom an internal digitally controlled oscillator (DCO). Software can
enable the main external oscillator (EXTALO/XTAL@)desired. The external oscillator/resonator can
range from 32 kHz up to 40 kHaz low range, or from 4 MHz up to 32 MHz in high range

An external oscillatocan directly drive the EXTAL pinThe TWRKV58F220M moduleis equipped
with a 50 MHz caned oscillator circuit. This enabld® creation and evaluation of RMIl Ethernet
applications as the RMII reference clock is tied directlsheoEXTAL pin(through OSCERCLK)

5.3. System power

When installed into a Tower System, the TWR58F220M moduleis poweredby from either an
onboard source or from another source in the assembled Tower System.

In standalone operation, the main power soufs® V) for the TWRKV58F220M module is derived
from the OpenSDA USB micrdB connector (J22). Two lowlropout regulators provide 3\8and
1.8V supplies from the 5.¥ input voltage. All the selectable optioaseconfigured using one header,
J23.

5.4. Debug interface

There are two debug interface options providdte onrboard OpenSDA circuit and an external ARM
Cortex Debug+ETM connector. The ARM Cortex Debug+ETM connector is a stangdd@H@n
connector providing an external debugger cable with acodbge ITAG and Tracinterface of the
KV58F1MOVLQ24MCU. Alternatively, the orboard OpenSDA debug interfaseused to access the
debug interface of the KV58F1MOVL@2VCU.

5.5. OpenSDAV2

OpenSDAV2 is a serial and debug adapter citbaitincludes an opesouce hardware design, an
opensource bootloader, and debug interface softw@penSDAv2bridges serial and debug
communications between a USB host and an embedded target processor as Slguwa hThe
hardware circuit is based onNXP Kinetis K20 family microcontroller (MCU) with 128 KB of
embedded flash and an integrated USB controller. OpenSDAv2 comes pdelatddthe CMSISDAP
bootloaderan opersource mass storage device (MSD) bootloader and the &BISP Interface
firmware, also referredo asmbed interfacehat provides a MSD flash programming interface, a virtual
serial port interface, and a CMSIBAP debug protocol interface. For more information on the
OpenSDAV2 softwareyisit www.mbed.organd https://github.com/mbedmicro/CMSIBAP.
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Hardware Description

4 OpenSDAv2 N

é OpenSDAv2 MCU B
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Figure 4. OpenSDA high-level block diagram

OpenSDAV2 is managed by a Kinetis K20 MCU built on the ARM Celdxcore. The OpenSBv2

circuit includes a status LED (D%nd a pushbutton (SW1). The pushbutton asserts the Reset signal to

the KV58F target MCU. ltis used to place the OpenSDAV2 circuit into bootloader mode. SPI and GPIO
signals provide an interface to either the SWD dgbart or the K20. Additionally, signal connections

are available to implement a UART serial channel. The OpenSDAV2 circuit receives power when the

USB connectpnJ22is plugged into a USB host.

5.5.1. Debug interface

Signals with SPI and GPIO capability are usedonnect directly to the SWD of the KV58. These
signals are also brougbaut to a standard 10in (0.05 inchesCortex debug connector (J13). It is
possible to isolate the KV58 MCU from the OpenSDAV2 circuit using J19 and J20.

5.5.2. Virtual serial port

A serid port connection is available between the OpenSDAv2 MCU and pins PTBO and PTB1 of the
KV58.

5.6. Accelerometer/magnetometer

An FXOS8700CQ digital accelerometer/magnetometer combo is connected to the KV58F1MDVLQ2
MCU through an 12C bus connected to pins PTB8L) and PTD9 (SDA).
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