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soFtWARE EnABlEMEnt
A diverse range of software enablement components are available, including real-time operating systems, low-level peripheral libraries and

protocol stacks. In many cases, the user can choose between commercial and free solutions.

cYpREss FM FAMilY McU siMUlAtoR
Cypress’s FM family MCU simulator is a virtual starter kit for Cypress’s FM family of MCUs. This tool provides a complete simulation

environment allowing users to utilize a software development kit versus evaluation boards. Overall software development time is dramatically

shortened due to the efficiency of the debugging and analysis ability of this virtual starter kit.

cYpREss loW-lEvEl AnD 
MiDDlEWARE coMponEnts
• Peripheral, low-level library

• CMSIS compliant

• USB library

• Ethernet TCP/IP stack, software switch

• Functional safety self-test libraries

   (IEC60730 – Class B, IEC61508 SIL2)

• EEPROM emulation library

• Motor control platform

• Capacitive touch library

• Virtual starter kit

• Pin and Code Wizard

ApplicAtions
software Development
• Driver development

• Middleware development

• Application development

software sequence Evaluation
• Communication protocol with external devices

• Interrupt response sequence

• Task sequence

system Evaluation
• Peripheral behavior

• System behavior

opERAting sYstEMs
• FreeRTOS

• Micrium μC/OS-II

• Segger emboss

• Avix/RT

pARtnER MiDDlEWARE 
coMponEnts
• USB library

• Ethernet TCP/IP stacks and applications layers

• CANopen protocol stacks

DEVELOPER’S  VIEW

APPLICATIONS Software Examples Application Notes

MIDDLEWARE Solution Libraries (Source Code)
3rd party products

LOW LEVEL DRIVERS
Driver Libraries (Source Code)
Software Examples

HARDWARE Mircocontroller Evaluation Boards
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AHB Peripherals
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NVIC
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Flash I/F

APB3 Peripherals
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Reset Gen
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APB2 PeripheralsAPB1
Bridge
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Bridge

IRQ Monitor
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External Interrupt

GPIO/PIN Func Ctrl

Multi Serial IF

APB1 Peripherals

Device Model

Device Model

Device Model

A/D Converter

Base Timer

Quad Decoder Unit

Multi-Function Timer

Onchip RAM/ROM

APB1
Bridge

Device Model

Device Model

Device Model

FM Family MCU Model

MCU Simulator
IDE

http://www.cypress.com/spansion-redirect
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pin AnD coDE WizARD
This Windows-based tool is for the Cypress FM family of ARM Cortex-M microcontrollers to enable easy configuration of pin assignments

for multiplexed options. It allows developers to graphically assign pin functions in an intuitive and simple manner that aids collision avoidance

and generates register initialization code.

Automatic pin Assignment

Assign the selected peripherals to pin automatically

Edit Window

Customize while reviewing the pin assignment status 

and display the status of any conflicts

project output

Project output includes source code file with initialization

code for user assigned pin functions

EvAlUAtion BoARDs
Developers can select the right-sized solution from a wide range of MCU evaluation boards. In addition to the basic MCU motherboards,

application-specific adapter boards are available. These boards come with sample software and libraries to guarantee an out-of-the-box

experience. Some boards are available bundled with a JTAG adapter.

http://www.cypress.com/documentation/software-and-drivers/pin-and-code-wizard-0

FEAtUREs
• Graphical user interface for assigning pin functions

• Generates register initialization source code for user assigned pin functions

• Automatic collision detection and reporting for error control

• Ability to do manual pin assignments and adjustments

• Generates source code to pre-build projects for supported IDEs

starter Kit with MB9BF516n McU
(100pin McU)
• All MCU pins accessible
• CAN, USB Host+Func, RS232
• 2 x 7seg LEDs, buttons
• 3V and 5V operation
• Optionally available with J-Link
   JTAG adapter Extendable through 
   pin headers (different extension
   boards available)

starter Kit with MB9BF524M/K
McU (80pin/48pin McU)
• All MCU pins accessible
• USB Host+Func, RS232
• CAN
• 2 x 7seg LEDs, buttons
• 3V and 5V operation

starter Kit with MB9AF314l 
McU(64pin McU)
• All MCU pins accessible
• USB Host+Func, RS232
• 2 x 7seg LEDs, buttons
• 3V and 5V operation
• Optionally available with J-Link
   JTAG adapter

starter Kit with MB9AF312K 
McU(48pin McU)
• All MCU pins accessible
• USB Host
• USB Device
• JTAG debug Interface adapter
   included
• Temp sensor, button, LED

 starter Kit with MB9AF132l
 McU(64pin McU)
 • All MCU pins accessible
 • USB Host+Func, RS232
 • 2 x 7seg LEDs, buttons
 • 3V and 5V operation

starter Kit with MB9AFB44n
McU(100pin McU)
• JTAG/USB adapter on board
• All MCU pins accessible
• Segment LC display
• USB Host+Func, RS232
• Buzzer
• FRAM UHF RFID memory
• Capacitive touch buttons
• 3V and 5V operation

Adapter board for sK-FM3-
100pMc-MB9BF516n
• Allows the connection of
   Cypress’s inverter boards like
   SK-POWER-3P-LV2-MC
   (not included) to the starter kit
• Extension board for SK-FM3-
  100PMC-MB9BF516N
   (not included) Complete 
   evaluation system consists 
   of SK-FM3-100PMCMB9BF516N,
   ADA-FM3-100PMCMC,
   SK-POWER-3P-LV2-MC and
   a motor

starter Kit with MB9BFD18t 
McU(176pin McU)
• JTAG/USB adapter on board
• All MCU pins accessible
• Dual EtherMAC I/F
• USB Host+Func, RS232
• CAN
• 2 x 7seg LEDs, buttons, rotary
   encoder, poti
• 3V and 5V operation

starter Kit with MB9BF516n 
McU (100pin McU) and 
capacitive touch board
• All MCU pins accessible
• USB Host+Func, RS232
• 2 x 7seg LEDs, buttons
• 3V and 5V operation
• Optionally available with J-Link
   JTAG adapter

tool Features tool Features 

  

SK-FM3-64PMC1
SK-FM3-64PMC1-JLINK

SK-FM3-64PMC1- 
MB9AF132L

SK-FM3-176PMC- 
ETHERNET

 

 

SK-FM3-100PMC- 
MB9AFB44N

 

SK-FM3-80PMC-MB9BF524M
SK-FM3-48PMC-MB9BF524K

SK-FM3-48PMC-USBSTICK

 

SK-FM3-9BF516N-
TOUCHKIT

 

 

ADA-FM3-100PMC-MC 

SK-FM3-100PMC-MB9BF516N
SK-FM3-100PMC-9BF516N-JL 

26 27



Product BrochureProduct Brochure

EvAlUAtion BoARDs

3-phase MosFEt power stage,
24v, 8A max.
• Allows the connection of BLDC or
   PMSM motors (not included)
• Current and voltage measurements
• Temperature sensor and
   overvoltage/current detection with
   indicator LEDs
• Fits ADA-FM3-100PMC-MC,
   SK-FM3-176PMC-ETHERNET,
   SK-FM3-176PMC-FA, etc.
   (not included)
   Complete evaluation system 
   consists of MCU evaluation board 
   (e.g., SKFM3-100PMC-
   MB9BF516N + ADAFM3-
  100PMC-MC), SK-POWER-3PLV2-
   MC and a motor

FM3 MB9BF618t
• All MCU pins accessible
• On-board JTAG adapter plus
   standard JTAG connector
• Trace connector
• USB Host and Device
• Dual Ethernet (2 connectors)
• Reset button, user button
• Power LED, user LED

FM3 MB9BF516R
• All MCU pins accessible
• On-board JTAG adapter plus
   standard JTAG connector
• Trace connector
• USB Host and Device
• Reset button, user button
• Power LED, user LED

UHF RFiD Module with 4KByte
FRAM
• Extension board for SK-FM3-
   100PMC (not included)
• Based on dual-interface UHF RFID
   chip MB97R804B with SPI 
   interface and 4KByte FRAM
• The memory can be accessed 
   from the MCU via a SPI interface
   and via RFID reader/writer
   devices

tFt Direct-Drive starter Kit 
with FM3 MB9BFD18t (176pin) 
or FM4 MB9BF568R (120pin) 
McU
• Includes QVGA color TFT
   display
• Ethernet, USB, CAN interfaces
   on board
• Cap touch buttons
• 8MB external Flash and 2MB
   external RAM

starter Kit with MB9BF506R 
McU (120pin McU) J-link lite 
(on board)
• Many peripherals
• LCD
• SD card slot
• CAN, USB, RS232
• Motor control power stage

starter Kit with FM4 MB9BF568R
McU (120pin McU)
• All MCU pins accessible
• USB device (mini-USB Type B)
• CMSIS-DAP JTAG adapter on
   board
• RGB LED
• User buttons, potentiometer,
   reset button
• SD-card slot
• 3V and 5V operation
• Available with external 32MB
   NAND Flash and 16MB SDRAM
   (optional)

Fieldbus starter Kit with FM3
MB9BFD18t McU (176pin McU)
• Covers various protocols
   EtherCAT, Powerlink, Profinet
   MODBUS TCP, Ethernet/IP
• 2 x CAN, USB
• User interface (push buttons, LCD
   module, RGB LED)
• External RAM and Flash memory
• Motor control interface
• Debug interface

starter Kit with MB9BF506R
McU(120pin McU)
UlinK-ME JtAg adapter
• Limited set of peripherals
• USB Host+Func.
• Buttons
• All MCU pins accessible

tool Features tool Features

SK-POWER-3P-LV2-MC

ADA-FM3-100PMC-
RFID-TAG1

 

SK-FM4-U120-9B560
SK-FM4-U120-9B560-MEM

SK-FM3-176PMC-FA

SK-FM3-176PMC-TFT
SK-FM4-120PMC-TFT

Keil MCB9BF500UME

IAR Kickstart
KSK-MB9BF506 

 
SK-FM3-100PMC 

IAR KickStart Kit for
MB9BF516R 

cYpREss FM FAMilY solUtions
In addition to other development tools, Cypress offers a range of solutions packages including FM Touch, FM Connect USB, FM Connect

Ethernet, FM Inverter, FM Safety and FM Color.

  

      

  

  

    

FM touch

FM color

FM connect UsB

FM connect Fieldbus

FM connect Ethernet

FM thermal printer

FM inverter FM safety

• Capacitive touch
   sensors
• Software solution,
   only one ADC 
   channel per 
   sensor channel
• Free library 
   available
• Buttons and 
   complex sensors 
   (sliders, wheels)

• MCUs: all FM 
   family members
• Starter kits available

• Low-cost TFT direct
   drive
• Drives QVGA without
   external RAM
• Frame buffer concept
   for ‘quasi-static’
   content
• TFT Wizard – code
   generator

• MCUs: FM3
   high-performance
   group,FM4
• Dedicated evaluation
   boards available:
   SK-FM3-176PMC-TFT
   SK-FM4-120PMC-TFT

• USB host and device
• Low level drivers
• Various USB class
   implementations
• Mass storage class,
   virtual COM port,
   HID mouse, 
   HID keyboard
   LibUSB
• Covers embedded
   aswell as PC side

• MCUs: large
   selection of FM3 
   and FM4 devices
• Several evaluation
   boards available

• Sample
   implementation for
   fieldbus protocol
   slave supports:
   - Modbus TCP
   - Powerlink
   - EtherCAT
   - Profinet RT
• Open source stack
   implementations plus
   third-party offerings
• EtherCAT with ASIC
   ET1100
• Switch/hub onboard

• MCUs: FM4, FM3
   MB9BD10S/T,
   MB9B210S/T,
   MB9B610S/T series
• Dedicated evaluation
   board available:
   SK-FM3-176PMC-FA

• 10/100Mbps
    IEE802.3 Ethernet
•  Low-level drive
•  Free TCP/IP stack
    implementations
•  lwIP, uP
•  Application layer,
    HTTP server, DHCP,
    SMTP, etc.

•  MCUs: various FM3
    high-performance 
    and FM4 devices
•  TwinMAC derivatives
    available (2 Ethernet
    MAC on chip)
•  Starter kit available

• Reference solution
• 2 inch print heads
• 60mm/s
• Voltage and heat
   safeguard
• Printer API
• Control GUI
• Barcode printing

• MCU: FM3 series
   MB9AF312K

• Dedicated application
   library available
• Various software
   examples
• Various motor types
   supported

• MCUs: the majority
   of FM0+/FM3/FM4
   family devices
• Up to 3 MFTs,
   QDU– quadrature
   decoder unit
• Starter kits and
   power stage

• IEC60730 class B
   IEC61508 SIL2
• Self test libraries
   (STL) available
• Covers CPU, clock,
   interrupts, RAM,
   ROM, IO, ADC

• MCUs: all FM family
   members
• Various HW features
   implemented on FM
   family MCUs
• CRC, watchdog, LVD,
   clock supervisor, etc.
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cYpREss FM toUcH
FM Touch is a solutions package for capacitive touch applications based on any member of the FM0+, FM3 and FM4 families. FM Touch

consists of a dedicated fi rmware library as well as a development GUI that runs on Windows PC. Documentation including application notes

is available, as is sample software. Dedicated starter kits including initial hardware enable rapid project ramp-up.

cYpREss FM connEct UsB
The FM Connect USB platform is a set of hardware and software components, tools and documentation. The package supports multiple,

out-of-the-box, embedded USB solutions and both HOST and DEVICE use cases.

selected features support capacitive touch buttons, sliders, scroll wheels, x/y matrix and proximity sensing

• Uses one ADC input pin per touch channel, no additional hardware required

• High sensitivity (<<10fF), high dynamic range and SNR (signal to noise ratio)

• Solid front panels or a multi-layer front panel possible

• Automatic offset calibration and crosstalk suppression

• Optimized RAM/ROM footprint for embedded applications

selected FM connect UsB features

• Support for up to two USB interfaces per MCU

• Support for USB host/function or dual role

• USB Wizard, as code generator for USB fi rmware

• USB device functions, virtual COM, HID mouse/joystick/data communication, Lib USB COM

• USB host functions, HID mouse/keyboard, USB mass storage

• PC drivers: LibUSB and Windows native driver support

• Can be used with all FM family microcontrollers with on-chip USB hardware

Sensor con�guration,
status and raw data 

Plot of wheel
position and
velocity,including
touch and position
events    

Signal strength
and wheel position

Customer Application

Gesture Extension Library I

Slicer Scroll Wheel

Button Touch Pad

Gesture Extension Library II*

Zoom Touch Screen

Swipe Single-Layer Multi Touch

Touch Access Driver

Zoom Touch Screen

Swipe Single-Layer Multi Touch

All Series *Planned
GPIO ADC

Microcontroller Template
IDE Settings

Linker Settings
Compiler Settings

Assembler Settings
Startup Settings

USB Application / Example

Evaluation Board Support
LED

Buttons
UART

Special Components
USB Pin Con�guration

USB Application (API)
Host / Device

Virtual COM Port
Mouse
LibUSB
Custom

USB Application / Example
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cYpREss FM connEct EtHERnEt
The FM Connect Ethernet package utilizes proven open source components such as the lwIP TCP/IP stack and internal developments such

as the L3 FM low-level library. This enables the rapid implementation of solutions such as web-based diagnostic systems or maintenance

interfaces for industrial devices.

cYpREss FM coloR
FM Color, a solution for simple and cost-effi cient, full-color HMIs, enables designers to add colored HMI functionality/TFT display control to

designs without needing additional hardware. An FM3 or FM4 MCU controls both the application and the TFT display; no dedicated graphic

controller is needed. The TFT display can be directly connected to FM3/FM4 MCUs.

cYpREss FM sAFEtY
To help customers obtain relevant safety certifi cations, Cypress embeds specifi c hardware components into its FM family of MCUs.

Self-test libraries for IEC61508 and IEC60730 standards available.

cYpREss FM invERtER
FM Inverter is a solution to drive three-phase motors such as PMSM with the FM family. The package consists of fi rmware for different

motor and control types, a GUI for parameterization, documentation, software examples, dedicated starter kits and support.

selected FM connect Ethernet features

• Up to 2-channel Ethernet

• Software switch module

• Low-level driver, TCP/IP stacks

• Sample software, web server, etc.

• Commercial products from partners

   (e.g., Sevenstax)

selected FM color features

• Up to 320x240 pixel, 8-bit color depth with

   internal RAM

• Up to 480x272, 16-bit color with external

   SRAM (8-bit or 16-bit external bus)

• Firmware module TFT driver to generate the

   timing signals to control the TFT display,

   handle the data fl ow from RAM to TFT, and

   synchronize the update of the TFT content

   with the display timing

• Predefi ned HMI objects: e.g., simple buttons,

   checkboxes, text and progress bars

• Control routines for user interaction

   via buttons, a USB mouse, keyboard or

   touchscreen

• PC-based, simple scene generator “TFT wizard”

software packages: self-test libraries (stl)

• Addresses IEC60730 class B and IEC61508 requirements

• Pre-operation self-test (POST): system startup

• Built-in self-test (BIST): run periodically

• APIs include CPU, Clock, RAM, fl ash, interrupt, ADC, GPIO test routines

• Utilizes the functional safety hardware features

• IEC60730 STL memory footprint: approximately 4.6KB fl ash (max.), 80-bytes RAM usage

• ICE61508 (SIL2) version available on request

selected FM inverter features

• Up to 3-channel, fl exible 3-phase motor timers on 144MHz FM3 MCUs

• Automatic dead-time insertion, freely programmable ADC trigger

• Up to three independent 12-bit 1Msps ADC units, with up to 32 ADC inputs

• Up to 3-channel ABZ quadrature decoder units

• DTTI input for emergency motor stop

• 3.3V and true 5V single-supply operation

• Dedicated starter kit and power stage extension board available

• Ready-to-run sample software for different motor types

• GUI for PC-based parameterization

• Can be used with all FM3 microcontrollers except the low-power group
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Embedded System
with Gateway Functionality

Company network 
or Internet

PHY PHY PHY PHY

PHY PHY

PH
Y

PHY PHY

MB9BFD18T
144MHz

MB9BFD18T
144MHz

Embedded 
System

Embedded 
System

Gateway

MB9BFD18T
144MHz

MCU
VRAM

UART API

TftUart

Base Timer Base Timer DMAC

Graphics API

TftDriver

Graphics API

User Settings

Precon�gured
TFTs

Object API

TftObjects

tftsettings.h

tftdisplays.h

tftio.h

VRAM
TFT

Video RAM internal,
TFT connected via Est.-Bus

or GPIO

MCU TFT

Video RAM at Ext.-Bus,
TFT connected via Est.-Bus

Ext.-Bus MCU TFT

Video RAM at Ext.-Bus,
TFT connected via GPIO

Ext.-Bus
GPIO

Hardware Abstraction Layer

IEC60730_B_STL

Clock Test.c Interrupt Test.c ROM Test.c RAM Test.s 10 Test.c AD Test.c

reg_test()
pc_test()

ClkInit()
ClkTestReset()

ClkCnt()
ClkTest()

ClkMoninMainloop()
InitCSV()

CheckCSVStat

HWCRC16 Gen()
HWCRC16Test()
SWCRC16Gen()
SWCRC16Test()

HWCRC32 Gen()
HWCRC32Test()
SWCRC32Gen()
SWCRC32Test()

IntCntPro() ram_test() GPIOOutputTest()
GPIOInputTest()

ADTest()

ADTest()

CPU Test.s

HW = Hardware
SW = Software

IntTestInit()
IntTest()
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ADDitionAl solUtions
• Inverter motor control solution for consumer electronics such as air conditioners, refrigerators and washing machines

• RF solution for RF control, sensor control and NFC

• ESL (virtual simulation) to identify fatal errors and to shorten the debugging and development time

• Audio/video solutions

   Check Cypress’s seminar page in the news section of our website for workshops and other application-development support.

WHY cYpREss?

White goods

• Products: washing machines, dishwashers, air conditioners

• MCUs: FM0+ and FM3 basic group

• Cost-optimized products

• Reliable fl ash for EEPROM emulation

• On-chip RC oscillator: = -2%

• Hardware motor control support

• 2 or 3 fast, independent, 12-bit ADCs

• Wide supply voltage range: 2.7-5.5V

• Operating temperature range between -40°C and +105°C

Factory Automation

• Products: PLCs, motor control, sensors

• MCUs: FM3 high-performance and basic groups, and FM4

• High performance

• Up to 200MHz CPU clock

• DSP functionality on FM4

• FPU on FM4

• Faster fl ash in group: 14ns access + code pre-fetch =

   OWS at 144MHz

• Up to 1.5MB fl ash

• Wide supply voltage range: 2.7-5.5V

• Hardware motor control support, up to three motors, including

   software package

• Three independent, fast, 12-bit ADCs

• Many safety features (e.g., MPU, CRC, two-stage LVD)

• Twin AMC – dual-Ethernet device

• Scalable lineup, pin compatibility between high-performance

   and basic groups MCUs to cover a wide range of applications

• Many devices suitable for extended temperature ranges

   between -40°C and +105°C

Medical and Handheld Devices

• MCUs: FM0+ and FM3 low-power and ultra-low-leakage

   groups

• Ideal feature mix for HMI (human machine interface)

• LCD segment controller

• High-performance, capacitive touch software library

• USB host and function (OTG functionality), including

   corresponding software packages

• Two independent, fast, 12-bit ADCs

• Low-voltage supply: 1.65-3.6V

• Low-current consumption and deep standby modes

Motor/inverter control

• MCUs: FM4 family

• High-spec vector arithmetic

• Single-cycle instruction by DSP

• Enhanced motor control timer

• Enhanced A/D convertor

• High-speed sampling (conversion speed: 2Msps)

• Window comparator

networking

• MCUs: FM4 and FM3 high-performance families

• Enriched communication function

• SD card I/F (SDIO)

• Ethernet, CAN

• High-speed 12C fast mode (~1Mbps)

• High-speed SPI (~20Mbps)

• Large memory

• SDRAM I/F

• DSTC (descriptor system data transfer controller, maximum:

  1,024ch)

strong support

Dedicated industrial

global teams

longevity

Good track record, 16bit MCUs,

shipped for 15 years

long history in McUs

Industrial and automotive MCU

development for >25 years

large scalable line-up

FM0+, FM3, FM4

>500 ARM Cortex derivatives

Unique product features

Ready-to-use solutions

5V power supply, 20 years data

retention Flash, TwinMAC

Capacitive touch, motor control,

USB, Ethernet, safety
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CONTACT US

cYPreSS heAdQuArterS

Cypress semiconductor 
Corporation

198 champion court
San Jose, cA 95134 uSA
tel: +1 (408) 943-2600 
Fax: +1 (408) 943-6848
toll-free: +1 (800) 858-1810 (u.S. only)

www.cypress.com

FoR MoRe inFoRMation on aUtoMotiVe solUtions: 

www.cypress.com/applications/automotive-solutions

ABOUT CYPRESS

Cypress delivers high-performance, mixed-signal, programmable solutions that provide customers with rapid time-to-market and exceptional system value. 

Cypress offerings include the PSoC Programmable System-on-Chip, USB controllers, general-purpose programmable clocks, and memories. Cypress also 

offers wired and wireless connectivity solutions ranging from its CyFi low-power RF solution, to West Bridge and EZ-USB FX2LP controllers that enhance 

connectivity and performance in multimedia handsets. Cypress serves numerous markets, including consumer, computation, data communications, 

automotive and industrial. Cypress trades on the NYSE under the ticker symbol CY. Visit Cypress online at www.cypress.com.

© 2014 -2016 Cypress Semiconductor Corporation. All rights reserved. 

All trademarks are the property of their respective owners.

002-04317 Rev.*A

CYPRESS EDUCATION—UNIVERSITY ALLIANCE

www.cypress.com/university

ONLINE TECHNICAL SUPPORT

www.cypress.com/support

CYPROS® CERTIFIED CONSULTANTS

www.cypress.com/design-partner-program

TRAINING—WORKSHOPS/WEBINARS/ON-DEMAND

www.cypress.com/trainings 

CYPRESS ONLINE STORE

www.cypress.com/cypress-store

CYPRESS DEVELOPER COMMUNITYTM

www.cypress.com/cdc

http://www.cypress.com/products 
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