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CYPRESS® FM MICROCONTROLLERS

The Cypress® FM microcontrollers (MCUs) incorporate the latest ARM® Cortex® standard cores (MO+, M3 and M4), offering users the

optimal product for a wide range of industrial and consumer applications.

FM Microcontrollers - 3 N o 3 The scalable platform ranges from low-pin-count, low-power microcontrollers to high-performance products with a rich sef of peripherals
(including CAN, USB and Ethernet) and up to 2MB flash memory. The high-speed, embedded flash process technology offers the

FM MCU lineup - === msmmmms e 5 Development Tools === msmmmmmmms e 5 ‘ '
endurance of 100K erase/write cycles and up to 20 years of data refention.

FMA Family======msmmmmm oo 6 FM Family Solufions ============smsmmmmmeme e eeeeoe b
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FM3
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 CORE & CODE

TECHNICAL TIPS FOR SYSTEM
DESIGNERS o

Core & Code offers technical expertise and confent failored

Universal Cortex-M3

Broad Lineup,
< CORE&.CODE

FM3 Over 570 Products

Low Power Group

FM3
Ultra Low Leakage

forembedded system designers. Published on a quarterly basis,

FEATURE

Ultra Low Power
Bus Analyzer uncovers root
cause of failure in flash-

; FMO+
enabled systems
e Entry Level

Low Power Cortex-MO+
Low Voltage Operation,
Low Power & Cost Efficient

Core & Code features articles, "how-o" design pieces, application

notes, new products and more from Cypress and other indusry

thought leaders on embedded technologies, products, issues and

best practices for designing products in automotive, indusfrial,

ARM CORTEX-M CPU COMPARISON

FRODUST SPOTLIGHT ¢ T TS ¢ PROCUET SPOTRIGHT

consumer and networking markets. This platform provides a forum

‘ MO ‘ MO+ (used in FMO+) ‘ M3 (used in FM3) ‘ M4 (used in FM4)
fo share knowledge on the indusiry and recommendations to ease
Power consumption (CPU) 16pW/MHz 11.2pW/MHz 0.1TmW,/MHz -
the design process. Get the lafest indlusiry news on our blog, Performance 0.84 DMIPS/MHz 0.93 DMIPS/MH:z 1.25 DMIPS/MHz Sarme as M3
use the All Issues section to explore past articles and browse IRQs NMI + 32 NMI + 32 NMI + 240 8-256 levels Same as M3
- . . 3 s
upcoming indusiry events fo get more involved. g T Pipeline 3 stage 2 stage . bronchsscpl)geiuloﬁon Same as M3
Core & Code is powered by Cypress, a global fﬁ-‘) o ; - Instruction set Thumb®/Thumb-2 subset | Thumb®/Thumb-2 subset Thumb®/ Thumb-2 Same as M3
leader in embedded systems solufions. . Single ?écl%Qmulﬁply v v v Same as M3
X
Hardware divided B N v Same as M3
[2-12 cycles)
Up to 4 Breakpoints Up to 4 Breakpoints Up to 8 Breakpoints
Debug and 2 Waichpoints and 2 Watchpoints and 4 Waichpoints SEBES 179
(Cypress Employess Go the Extra Mile to Make a Diffsrence
cariot cacta Trace - Micro trace buffer ETM Same as M3
;%\m_@- g Fo—— . . . Same as M3
bt W B | [ S Sy ST D DSP insfructions _ _ _ v
. . _ _ — v
Visit: http://core.cypress.com Single preaison)FfL




KEY FEATURES

Outstanding Performance

®  ARM Cortex-M series core

e High CPU clock frequencies of up to 200MHz (FM4] and
144MHz (FM3)

o Highly reliable, high-speed, secure embedded flash memory
— True zero-waitstate flash operation at 72MHz
— Pre-fetch buffer for zero-wait-state operation at 200MHz

e Support for voliages ranging from 1.65-5.5V

PRODUCT BROCHURE

1/0 Ports

e Internal pull-up resistors (enable/disable)

 Flexible resource relocation: most peripheral functions can be
routed to two or more MCU pins

® 12mA general-purpose IOs

* Readable external pin state

Connectivity

e Up fo two channels CAN controller

CYPRESS FM MCU LINEUP

Flash/RAM size

1.5MB
/192KB

1MB
/128KB

768KB
/96KB
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MB9BFx29T

S6E2Cx8JOA S6E2Cx8LOA

MB9BFx18T
MB9BFx28T

E MB9BFx17S MB9BFx17T

'
'
'
'
T
i
'
'
'
'

i SOE2CXAHOA Ml SOE2CxAJOA Bl SO6E2CXALOA

- 1.65-3.6V: low-power products e CAN-FD controller on some series ‘ | BT ! ;
ST12K8  EEEN | IREZTEE | I | ‘ 3
- 1.8-5.5V: uliralow-leakage products o Fullspeed USB host/device, up to two channels each /64KB LSRRG | | ISR | | | RSP | ‘ ‘
i MB9AF156M i MBOAF156N i MBQAF156R i ' '
- 2.7-5.5V: high-performance products e Up fo two channels Ethernet MAC 1 1 | [ SGETBISExA | i [ SGETBISFA | i [ SGETBISGXA | ! : :
N . ‘ Hunction serial i | TS | IR | | NEEEN | INEEE | : :
e DMA controller with dedicated bus layer and up to eight  Flexible, multi-function serial inferfaces covering I°C, ; LelaRaEnle | | MEamenl | » L OASEREN | | GUSOERIR | i '
384KB i [ Planning ]
independent channels SPI (Up to 20 /\/\bps), LIN and UART /48KB E E E MBOAF155M E MB9AF155N E MB9AF155R E ' '
s ; ; o SOE1B1SExA N SGEIB15FxA Wl SEE1B15GXA i ! !
Functional Safety — 2C/SPI/LIN/UART selectable within each channel g g g | ‘ g | ‘ g | ‘ ! : :
e Infernal, fimmed RC oscillators as an independent clock source *  8/16:bit external bus interface with support for SRAM, 256KB : :
1 1 1 1 1 1 ‘ !
o Clock supervisor NOR-, NAND-flash and SDRAM (FM4) /32KB ! ! - ! - ! - ! : ! ‘
| l VeoArxadl BN MBOAFx44M BB MBOAFx44N B MBOAFI54R I | |
e Two-stage (interrupt and reset), programmable VD e HDMI-CEC macro (with IR receive macro) ' [ Planning ] ! [ SGEIBISExA | | [ SGEIBISFXA | | [ SEEIBISGRA] !
i B MBoBFx22k [l MBoBFx22L [ MB9BFx22M Il MB9BFx12N [l MBOBFx12R [ : :
(lOW vo|Toge detector) Advanced Perlphera|s : MB9BFx22K : MB9BFx22L : MB9BFx22M : MB9BFx 12N : MB9BFx12R : : :
B MBOAFx12K B MBOAFx12L BN MB9AFx12M B MB9AFx12N [ | ' i
e CRC hardware module e Up fo three multifunction timers (for motor control) 128KB : N MBoAFx42L N MBOAFx42M BN MB9AFx42N [ :
i ime inser /166 ’ ’ JRccy ! L EFMA T
e MPU (memory protection unif] — Includes waveform generator with dead time insertion : : : : : : -
' ' ' | Planning | ' |  Planning | ' | FM3 High Performance
e Programmable emergency stop input for PPWWM motor control - Includes advanced A/D converter trigger unit MBoA120) [ MBoBFx21K B MB9BFx21L B MBOBR2IM B | ; =\ M3 Basic ]
. 1 1 | | | |
o Selftest library for [EC61508 and IEC60730 ¢ Quadrature decoder unit for moforcontrol feedback and HMI ; “ ; - ; - ; = ; ; ]
64KB ! ! MB9AFx4 1L ! MB9AFx41M ! MBOAFx4 1N ' '
* Walchdog timer input devices, multiturn capability /4-16KB ‘ =M+ [ ___FMO+Entry |
S6E1AT1BOA 3 S6ETAT1COA 3 ; [ Planning | 3 I Planning | 3 FMO+ Ultra Low Power

High-Performance Flash Memory
®  Memory densities up fo 2MB flash/256KB RAM
o Highly reliable flash memory

- 100,000 wiite/erase cycles endurance

— Up to 20 years of data refention

e Base timer (PWM, PWC, PPG and reload timer)

e Sub-clock option

¢ Up fo three independent (synchronously friggerable], high-speed
12-bit A/D converters, conversion time: 0.5ps on FM4,
Tps on FM3

32 48 44

80 f 100 120

144

176

216

The Cypress FIM MCU lineup consists of three families—FMO+, FM3 and FM4—each of which uses a specific ARM Cortex-M core.

Pin

Users can easily fransifion between device types and families because of the compatibility of the instruction sefs.
o Flash security function e Up to two channels, 12-bit D/A converters

Debug Interface

e JTAG and SWJ debug interfaces

e Dual-operation flash for EEPROM emulation on many devices
Low Power
e Dedicated low-power chip design with clock and power gating ® Embedded trace macro-cell on many devices
o Multiple low-power options for finely grained powersaving

modes
¢ Dedicated power domain for deep standby modes

® low-power, low-leakage products for handheld, battery-powered applications

APPLICATIONS

Cypress FM microcontrollers are appropriate for a wide variety of applications, including:

® White goods e Power tools

e |ndustrial

e  Motor confrol and other inverter applicafions ® Home appliances ® Medical and healthcare applications

e Factory aufomation ® Home automation and sensor control ¢ Handheld devices
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CYPRESS FM4 FAMILY KEY FEATURES

CORTEX-M4 - CORE PRODUCTS HIGH PERFORMANCE

* Max frequency: 200MHz
e Operation voliage: 2.7V~5.5V

Interface
® Builtin SD card | /F (SDIO)
e External bus supports SDRAM | /F

High performance
® 160MHz/200MHz access with
Owait sfafes by flash accelerator

e FPU & DSP embedded:
4 times as FM3

® For industrial applications
e Higher spec with FPU/DSP

* Quadruple performance in arithmetic program (compared with FM3) Analog circuit

e ADC: High speed(2MSPS)
e DAC: 12bit resolution

High performance Interface

The FM4 family of 32-bit, general purpose MCUs is based on the ARM CortexM4F processor core. This family, which features DSP and L .
oW power consumption

® Run mode: 0.34mA/MHz
® RTC mode(VBAT): < 2.0uA

Standby current DAC

floating point (FPU) functions, covers the highest end of the product range.

The MCUs are designed for applications that require advanced, high-speed computing performance such as general-purpose inverters,

servomotors, PL.Cs and other industrial equipment, as well as inverterbased home appliances such as washing machines and air conditioners.

KEY FEATURES APPLICATIONS

® Frequency: up to 200MHz e |nverter motor control
* Operating voltage: 2.7-5.5V

e low power consumption: 0.4mA/MHz, 1.50A RTC mode
® Flash: 256KB-2MB

® Up fo 256KB RAM

® 48216 pin packages

e Factory automation, PLCs
* Highly efficient white goods
* Medical

e Surveillance

Motor control timer

generation

® Reinforcement of wave pattern

FM4 PACKAGE LINEUP

Power supply
voltage

DSTC
® Reduces CPU load

Wide range of power supply
® 2.7-5.5V system power supply

o |P: Ethernet, CAN, USB2.0, motor control Pin ‘ LQFP QFP ‘ BGA ‘ QFN
216 24x24mm/0.4mm — — -
MOTOR AND INVERTOR NETWORKS 192 _ _ 12x12mm/0.8m _
* High spec vector arithmetic e Fnriched communication function 176 24x24mm/0.5mm — — -
® Enhanced motor control timer (SD I/F, Ethernet, CAN-FD, High speed serial I/F, HS SPI| 144 20x20mm/0.5mm - 7x7mm/0.5mm -
® High speed sampling A/D converter * large size memory 120 16x16mm/0.50mm — — -
[conversion speed: 2Msps) o SDRAM I/F 112 — = 7x7mm/0.5mm -
100 14x14mm,/0.50mm 14x20mm/0.65m — -
FM4 PRODUCT LINEUP 50 14x1 4mm,/0.65mm - - )
Flash/RAM size 12x12mm/0.50mm
12x12mm,/0.65mm
o4 10x10mm,/0.50mm - - 9x9mm,/0.50mm
2MB — : : :
/2568 —MAa ; ; ; P S - . S

1.5MB i : : :
: : HEE S6E2Cy9HOA R S6E2Cy9JOA [BEE S6E2Cy9LOA
/192KB : : : :
1MB ‘ = MBOBFx68M EE MBOBFx68N [BEE MBOBFx68R JHEE S6E2Cy8HOA JBEE S6E2Cy8JOA [EE S6E2Cy8LOA
/128KB : : : : :
768KB | = = = = ' '
: HEE \MBOBFx67M  [HEE MBOBFx67N [HEE MBOBFx67R M
/96KB : 0 ~ 0 “ ! “ ' \ Under design |
S12KB MBOBFx66K [RBE MBOBFx66L S MBOBFx66M [ MBOBFx66N [ MBOBFx66R [ 3 | y=C EtherMAC + CAN + USB
/64KB ' ! ! ! ! ' ' y=2 EtherMAC + USB
384KB B [ gFErvere | NI | = {[Plamning ] [ Poming J1 5
/48KB : 0 0 0 0 0 . x=4 CAN
' ' ! ' ! 0 I x=3 USB
i | x=1 STD E2PROM emu
256KB MBOBFx64K JRR= MBOBFx64L [
/32KB : ‘

: ; ; ; ; ; ; Pins
48 ‘ 64 ‘ 80 ‘ 100 ‘ 120 144 176 216
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S6E2CC

¢ ARM Cortex-M4F CPU Core
Frequency: up to 200MHz
¢ Flash 2MB (Maximum)
- Highly reliable, high-speed, secure embedded flash memory
- True zero-wait-state flash operation at 72MHz
- Pre-fetch buffer for zero-wait state operation at 200MHz

¢ SRAM 256KB (Maximum)

¢ Advanced Peripherals
- Multi-function timer 3 units
- Base timer 16ch
- PPG 9ch
- Dual timer

- QPRC 4ch

Flash TMB+1MB SRAM 256KB

MPU DMA 8ch

DSTC 256¢h A%)

| | S S
(| S | S

CR Oscillator AMHz+/-2%
Clock Supervisor

SWIJ/TPIU/ETM/HTM Debug Ports

T T
4 B B

MFS 16ch
(UART/SPI/IC)

USB FS 2ch
(Host + Device)

HS Quad SPI CAN 2ch

HDMI CEC 2ch CANFD 1ch

SD Card I/F Ethernet MAC 1c

(S | | S|

-

= L L
I
L

External Bus |/
(SDRAM suppor

External Bus
Scramble

2S + PLL 1ch

Encryption AES/
PKA/SHA-256

I
I
I
I
I
I

L
(|

ARM? Cortex®-M4F — CPU
200MHz (Max)

2.7-5.5V
Ta = -40° to +105°C

—MAa

ADT 6¢h

Base Timer 16ch

CRC/PRGCRC

Pin Relocation

PPG 9ch

xternal IRQs

2ch + NMI

Hardware
Watchdog

Dual Timer

QPRC 4ch

Real Time Clock

Watch Counter

() (A (S | S
wm

12-bit ADC
2-bit ADC [l132¢ch

12-bit ADC

p—
(| | |

12-bit DAC 2ch

OCU 6c¢ch ICU 4ch
Multi Function Waveform
Timer 3 units Generator

(-

¢ Rich communication interface
- MFS (UART/SPI/I2C/LIN) 1éch
- USB (host/function) 2ch
- High speed quad SPI
- CAN 2ch/CAN-FD 1ch
- HDMI-CEC 2ch
- SD card I/F
- Ethernet MAC 1ch
-12S 1ch

e A/D Converter
- Conversion time: 0.5ps (2 Msps)@5V
e D/A Converter

SYSTEM BLOCK DIAGRAM

Operation Panel Control

|: LCD Panel

Touch Panel

LCD Backlight |

Sub MCU

DC220V

UART/SIO FLASH

TMB

[ MFS

(N

Memory

USB

ASIC

Network

CAN-FD

SDccrd/Wiﬁ_m

CAN

FLASH
1MB

SRAM DMA
256KB DSTC

CAN

3phase PWM
(Sin wave drive)

{MFT}

T
<
!
—_

L______J

(|

Rotor position detect

;‘_J

Synchronous from
Driver signal

A

(|

R
>
v
@)

—

7

Temperature/Vibration

Inverter Unit

BLDC etc.
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CYPRESS FM3 FAMILY

The FM3 family of 32-bit generalpurpose MCUs is based on the ARM CortexM3 CPU, providing a scalable platform for many consumer and

industrial applications. Popular applications range from motor control, factory automation, white goods and power fools fo medical devices,

major home appliances, digital consumer devices and office automation equipment.

The MCUs include a host of peripheral features, including multiple motorcontrol timers, high-speed ADCs, and a variety of communication

interfaces. The wide operating voliage range (1.8V to 5.5V) improves the signaktonoise ratio, resulting in a robust design that is unique

among CortexM3 microcontroller families. Available packages range from 32 pin to 176 pin with flash memory densities ranging from 64KB

fo 1.5MB.

The FM3 family, which features a maximum operating frequency of 20-144 MHz, is split info four groups: high-performance, basic, low-power

and uliralow-leakage. All products are based on the same architecture for software compatibility, use the same peripherals and are pin

compatible in most cases. The main differences between the groups are the CPU operating frequency and supply voliage.

SUB-FAMILIES

HIGH PERFORMANCE BASIC LOW POWER ULTRA LOW LEAKAGE

* Up to 144MHz

® 2 /V-5.5V

® Up to TMB flash

* Up fo 128KB RAM

e USB, device and host
e CAN

e Ethernet

® Motor control

APPLICATIONS

® Factory automation
e Building automation
* Motor control

* Home appliances
e Power fools

¢ Handheld devices
* Medical

e Up fo /2MHz

e 2. /V-5.5V

e Up fo 1.5MB flash

® Up to 192KB RAM

e USRB, device and host
e CAN

® Motor control

e Optimized cost

e 4J0MHz

e 1.65V-3.6V

® Separated power domains
¢ ICD

e USB, device and host

* 20MHz

* 1.8V-5.5V

® low stop mode current
consumption

e |CD, CAN

® Standard sef of peripherals

KEY FEATURES

High Performance MCU

® Infegrated global ARM core
and Cypress original flash
accelerator

High Quality Flash Memory
e Up to 1000K erase cycles
e EEPROM emulation applicable

Sophisticated Motor Control Timer

¢ Both motor and IGBT controllable

FM4 PACKAGE LINEUP

CPU ARM

Cortex-M3

Functional
Safety

Flash Memory

Al

DC
PMU

Power supply
voltage

Advanced Analog
e High accuracy ADC suitable

for sensors

Analog Circuit
® Many funcfional safety features

e [EC61508/60730 corresponding

Low Power
e Combined high performance
and low power

Wide Supply Voltage Range
e 1.8V/3.3V/5.0V ranges

Pin ‘ LQFP QFP ‘ €7 ‘ QFN
192 - — 12x12mm/0.8mm -
176 24x24mm/0.5mm = = =
144 20x20mm/0.5mm — — -
120 16x16mm,/0.50mm — — -
112 — — 10x10mm/0.8mm -
100 14x14mm,/0.50mm 14x20mm,/0.65mm — -
Q6 — - 6x6mm/0.5m -
80 14x14mm/0.65mm . _ 5

12x12mm,/0.50mm

12x12mm,/0.65mm

o4 10x10mm/0.50mm - - 9x9mm/0.50mm
52 10x10mm/0.65mm — — _

48 7x7mm/0.50mm — — 7x7mm/0.50mm
32 7x7mm/0.50mm = = 5x5mm/0.50mm

Note: Left value is body size, right value is pin pitch.
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FM3 HIGH-PERFORMANCE GROUP

Flash/RAM size
/]QSKB I ME
768KB : §
/96KB 5 . : i
512KB | § § §
/64KB ! ! ! ! !
384KB | ? | | |
/48KB : : : : :
256KB i i i
/32KB i i i
J32%6 i | | | | §
64KB | | |
/16KB
32 48 64 80 100 0 120

MB9BD10S/T

MB9BFy 185 MB9BFy 18T
MB9BFx18S MBOBFx 18T
MB9BFy17S MB9BFy 17T

MB9BFy16S MB9BFy16T
MB9BFx16S

MB9BFx17S i MB9BFx17T
3 MB9BFx16T

y=D EtherMAC 2ch + CAN + USB
y=6 EtherMAC 2ch + USB

i+ x=5 CAN+USB
! x=4 CAN
x=3 USB
x=1 STD E?PROM emu

; Pins
144 176

RC Oscillator +/-2% ARM® Cortex®-M3 — CPU

144MHz (Max)
FPU
2.7-5.5V

Clock Supervisor
Subclock (option)

Low Voltage Detector 2ch Main CLK: 4MHz

SUB CLK: 32kHz

MAIN RC CLK: 4MHz ==
sUB R cLk: 1ookkz = M3

Memory Protection Unit

SWJ/TPIU/ETM Debug Ports

BEEEERE
..

MES (UART/CSIO/LIN) 8ch Package: LQFP144*!, LQFP176*2

512K |[ 6

B
-

<

USB FS Host+Function 2ch eac MB9BFD16S/T

[ T |
.

X
~

BOBFD17S/T

i
-

CAN (32 MSB) 2ch

E
E
E

%

RZ
]

(0 (= (=

Ethernet MAC 10/100MBit 2ch MB9BFD18S/T

N
(02
~

External Bus Interface

8/16 Data, 19*1/25*2 Addr, 8CS

i

- [ |

Multi

Timer 3 units

PPG 9ch

Base Timer 16c

Dual Timer

Woatch Counter

Resource Pin
Relocation

12-bit ADC

12-bit ADC

12-bit ADC

Function

Waveform
Generator

CRC/PRGCRC

xternal IRQs
2ch + NMI

DMA 8ch

CRC

wm

Hardware

Watchdog

(S | =

24ch*!

32ch*?

() (S (SR

BASIC GROUP

® Frequency: up fo /2MHz

e Operating voltage: 2.7-5.5V

e Flash: 64KB-1.5MB

e Up 1o 192KB RAM

e 32-176 pin packages

e [P: CAN, USB2.0, motor control

FM3 BASIC GROUP

Flash/RAM size

—M3

1.5MB
/192KB

TMB
/128KB

512KB
/32KB

3 MB9AFx16M ‘ MB9AFx16N ‘

St ' N MBoAFxI5M Il MBOAFxISN B
/32KB i : : : :
256KB B \iBoRFx24K Bt MBOBFx24L Bt MBOBFx24M [ i
/32KB ! B MBoAFx14L B MBOAFx14M [N MBOAFx14AN B
128KB B \BoBFx22K BB MBOBFx22L MEE MBOBFx22M M ;
/16KB B \5oAr. 12k I MBoARx12L M MBoARxiov N MB9ARxI2N [

64KB 5 MBOBRx21K = MBOBFx21L [ MBOBR21M [ }
/16KB

e MBOAFx 11K H MBOARx11L J MBOAFx1 1M [N MBIAFx1IN K

64KB

b §

B MBoAFA21K B MBOAF421L HRGINN

64KB | | |
i MBOAF121K Ml MBOAF121L K

/4KB

2 . 4 . 64 i 80 i 100

MB9A310N

APPLICATIONS

® Household appliances
® Motor control
e Office automation

e Power tools

® Factory automation sensors

B MBoBFy29S [ MB9BFy29T

l  MB9BFy285S [l MBOBFy28T

i x=5 CAN + USB
y=3 USB
y=1 STD
x=3 USB
x=1 STD E2PROM emu

Pins

120 144 176

RC Oscillator +/-2% ARM® Cortex®-M3 — CPU

40MHz (Max)
2.7-5.5V

Clock Supervisor

BEE
mEe.

Subclock (option)

i
-
L
[ |
l

Low Voltage Detector 2ch Main CLK: 4MHz

SUB CLK: 32kHz

[ ]

SWI/TPIU/ETM Debug Ports

-
]

Package: LQFP100, BGA112

FLASH || SRAM
MB9AF311N K m

MES (UART/SPI/12C) 8¢ch MB9AF312N

]
]
]

“i
L]
= l=1:=0=1:]

USB FS Host+Function MB9QAF314N 1

[ ]

MB9AF315N 1

External Bus Interface

8/16 Data, 25 Addr, 8CS RERGEIEN

1

—1 = =1 I |

0
&

MAIN RC CLK: 4MHz ammm )
SUB RC CLK: 100kHz ™ MS Base Timer 8¢

I

(S
I

Ol O O J
| —
>3

I

2-bit AD

2-bit ADC

2-bit ADC

Multi Function
Timer 3 units Generator

PPG 6ch QDU 2ch

xternal IRQs
6ch + NMI

L__J

Dual Timer DMA 8ch

)
(S

Watch Counte @

ardware
‘atchdog

Resource Pin
Relocation

L__J

16ch




MB9A310K

RC Oscillator +/-2%

l

ARM? Cortex®-M3 — CPU
40MHz (Max)
2.7-5.5V

ADT 3ch

Multifunction
Timer1 unit

0
>

Clock Supervisor

Waveform
Generator

QDU 1ch

Subclock (option)

PPG 3ch

BEBEB
]

Low Voltage Detector 2ch

Main CLK: 4MHz
SUB CLK: 32kHz

MAIN RC CLK: 4MHz ===
SUB RE 1K: ook =M=
Package: LQFP48, QFN48
FLASH || SRAM
E"BQAFN K 6ak+32K || 16K
FLASH || SRAM
IZ"BQABQK 128K+32K || 16K

xternal IRQs
6ch + NMI

Base Timer 8ch

N ]
L

Dual Timer DMA 4ch

i
-

II
L

SWJ Debug Port

MFS (UART/SPI/I?C) 4ch CRC

RTC y:m:h;m:s

T

ardware
atchdog

Resource Pin
Relocation

USB FS Host+Function

BE

]

L__J

)

W

12-bit ADC

o
(o)
=

12-bit ADC

= N = )
(| (S

MB9B520K/L/M

RC Oscillator +/-2% OCU 6c¢h ICU 4ch

ARM?® Cortex®-M3 — CPU
40MHz (Max)

2.7-5.5V FRTim 3ch

ADT 3ch

Clock Supervisor

Waveform
Generator

I:QDU 1ch*!, zch*m:l

External IRQs: NMI +
Ach*', 19ch*2, 23ch*3

Multifunction

Subclock (option) Timer1 unit

I

Low Voltage Detector 2ch PPG 3ch

Main CLK: 4MHz
SUB CLK: 32kHz

MAIN RC CLK: 4MHz
SUB RC CLK: 100kHz I_ME
Package: LQFP, QFN, BGA
48pin*!, 64pin*2, 80pin*2
MB9BF521K/ FLASH SRAM
L/M 64K+32K 16K
MB9BF522K FLASH
UM [128K+32K
MB9BF524K FLASH
UM |256K+32K

mEEEN
L__|

Base Timer 8ch

—

SWI/TPIU Debug Ports Dual Timer DMA 8ch

ii
L
T -0 T T==

MES (UART/SPI/I2C) 4ch*!, 8ch*23 Woatch Counter CRC

USB FS Host+Function

10-bit DAC 2ch Hardware Watchdog

]
L4

CAN (32 MSB)

12-bit ADC

RTC y:m:h:m:s

.

]
=]
]
|

=

1

2-bit ADC

= W =)
(| (S

T MB9B520K: LQFP48, QFN48 2 MB?B520L: LQFP64, QFN64 "> MB9B520M: LQFP8O, BGA%6

MB9A420K/L

PRODUCT BROCHURE PRODUCT BROCHURE

OCU éch ICU 4ch

ADT 3ch FRTim 3ch

Waveform
Generator

Multifunction
Timer1 unit

PPG 3ch

: External IRQs: 14/
Base Timer 8ch [ 19chs NMI ]

Dual Timer

Low Voltage Detector 2ch Main CLK: 4MHz

SUB CLK: 32kHz

MAIN RC CLK: 4MHz ===
SUB RC CLK: 100kHz [ M E

E’cckoge: LQFP48* 1, LQFP64*2 \

MB9AF421K/L

RC Oscillator +/-2% ARM® Cortex®-M3 — CPU
Clock S . 20MHz (Max)
ock Supervisor 2.7-5.5V
Subclock (option)

SWI/TPIU Debug Ports

Resource Pin
Relocation

MFS (UART/SPI/12C) 4ch

CAN (32 MSB)

10-bit DAC 1ch Hardware Watchdog

-

12-bit ADC 8ch

T MBQA420K: LQFP48, QFN48 "2 MBQA420L: LQFP64

APPLICATIONS

e Handheld devices

LOW-POWER GROUP

® Frequency: 40MHz

e Operating voltage: 1.65-3.6V * Metering

e Separated power domains * Medical devices

e Low-power current: 200pA/MHZ (typical) * Battery-powered applicaions

e USB2.0, LCDC, HDMI-CEC

FM3 LOW-POWER GROUP
Flash/RAM size
A
' ‘ ‘ ‘ ‘
512KB ! E E E : :
739KB | | ¥ oonr s BB veone son BRE veor 56t

(OIS \\3oAFy44L B MBOAFy44M [HE® MBOAFy44N M

%gg : : BE MBOAF154M S MBOAF154N [" MBOAF154R B g
; B MBOAFx44L BN MBOAFx44M [EB™ MBOAFx44N [N 5 5
128KB 3 (Fe IS MBoAFy42L B8 MBOAFyA2M BB MBOAFy42N [ 3 ‘
/16KB 3 b= MBoAFx42L  JR™ MBOAFxa2M JRB™ MBOAFx42N [ 3
: : . : : : y=B USB + LCD
64KB ! (6D IEE™ MBOAFy41L ™ MBOAFyATM = MBOAFyAIN M : y=A LCD
/16KB E B MBOAFx41L [ MBOAFx41M [E™ MBOAFx4IN M L3 s
32KB : | | | 3 x=1 STD E?PROM emu

/8KB

32 1 48 i 64 I 80 . 100 1 120 1 144 1 176

Pins



MB9AB40M/N

RC Oscillator +/-2%

ARM?® Cortex®-M3 — CPU
40MHz (Max)
1.65-3.6V

Clock Supervisor

External IRQs

Subclock (option) 11ch*1/16ch*? + NMI

Dual Timer :I
Main CLK: 4MHz [ Base Timer 8ch :I
SUB CLK: 32kHz
MAIN RC CLK: 4MHz e==== .
sUB Re cLk: 100kt = M1 =3 ' :I
Package: LQFP80* 1, Resource Pin
LQFP100*2 BGA112*2 Relocation
MB;\?AéEM 6£KLA;_S3F2|K S$§‘£A DC (33seg x 8com)*! (40seg x 8com)*2
MB9AFB42 FLASH SRAM b
MmN Li2skeazk || ek | 120" ADC]

Low Voltage Detector 2ch DMA 8ch

B
B
B
_

.
mER
=

i
|

:h:m:s Hardware Watchdog

SWI/TPIU Debug Ports*! :
SWIJ/TPIU/ETM Debug Ports*?

MFS (UART/SPI/I2C) 8ch

CRC

Bl

BE
.

|
HE

USB FS Host+Function

i
-
EEn

17ch*!

24ch*2

HDMI-CEC 2ch 12-bit ADC

MBOAFB44 [ FLASH |[SRAM
M/N  |256K+32K || 32K

T MB9AB4OM: LQFP80 "2 MBYAB4ON: LQFP100, BGAT12

[ ]
-

MB9A140L

RC Oscillator +/2% ARM® Cortex®-M3 — CPU

40MHz (Max)
1.65-3.6V

Clock Supervisor

External IRQs

Dual Timer Zch + NMI

Subclock (option)

Base Timer 8ch DMA 8ch

BEERE
.
l
mE
!!

Low Voltage Detector 2ch Main CLK: 4MHz

SUB CLK: 32kHz
suB Re cLi: 100kHy F=INV1=3
Package: LQFP64
MBOAF141L
MB9AF142L
MB9AF1 441

RTC y:m:h:m:s Hardware Watchdog

Resource Pin
Relocation

CRC

T
|
.
-

I
u
I
LJ

SWI Debug Ports

MFS (UART/SPI/I2C) 8ch

[ ]
|

>
~%

12-bit ADC

—

~Z

(.

12ch

HDMI-CEC 2ch 12-bit ADC

([ =] =]
iuu

%%’
s

-

B

ULTRA-LOW-LEAKAGE GROUP
® Frequency: 20MHz
® Operafing voltage: 1.8-5.5V

APPLICATIONS

® Metering
* Mobile devices

® low leakage current, ~ 0.4pA (at DS-Stop mode] * Handheld devices

* Low-powerconsumption mode
e Various IP: LCDC, HDMI-CEC
e Standard set of peripherals

e Optimized low-leakage process technology

FM3 ULTRA-LOW-LEAKAGE GROUP

Flash/RAM size

M3

256KB

/32K8 ; : : : ;
128KB § B veonrana L Meorrarom B MeorraroN RETeN
/16KB 3 J vioariaol B Meoariaov i MeoariAoN B
128KB  veoaraisoc Bl veoariaol

/8KB : 0 :

64KB | | SN | YN | EZEYNN | LCD
/12KB | | B Veonriaiv B i
64KB E E | | |
/4/8KB N vaoariai Bl meoariaiL f

Pins

32 0 48 . 64 i 80 i 100 i 120 | 144 | 176
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RC Oscillator +/-2% ICU 4ch

ARM? Cortex®-M3 — CPU
20MHz (Max)

1.8-5.5V FRTim 3ch

Clock Supervisor

Waveform

Subclock (option) Generator

MB9AA3OM/N
OCU 6c¢ch
ADT 3ch
Multifunction
Timer1 unit

Low Voltage Detector 2ch PPG 3ch

Main CLK: 4MHz
SUB CLK: 32kHz

MAIN RC CLK: 4MHz ) :
suB e cLk: 100kHz F=INVAZBl|  Bose Timer 8ch ] Eﬁfﬂ?ﬁl /lﬁczzh*z . NMD
Package: LQFP8O*!, s
[ LQFP100*2 BGA112*2 \ RTC y:m:h:m:s ]
2 MBQAFA31 FLASH SRAM R Pi
MFS (UART/SPI/2C) 8ch [ o A [T \ I: esource Pi ] [Hardwore Waichdog
E/\B‘?AFA32 FLASH |{ SRAM \ LCDC (28seg x 8com or 32seg x 4com)*!
M/N 128K+32K || 16K (40seg x Bcom or 44seg x 4com)*?

10-bit DAC 2ch

SWI/TPIU Debug Ports

HDMI-CEC 2ch

12-bit ADC
12ch*1/16ch*?

‘T MBQAA3OM: LQFP80 "2 MB9AA3ON: LQFP100, BGAT12
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CYPRESS FMO+ FAMILY FMO+ LOW POWER PRODUCT LINEUP

The FMO+ family, which is based on the ARM CortexMO+ core, is designed for industrial and costsensitive applications with low power Flash/RAM size

requirements such as white goods, sensors, meters, HM\I systems and power fools.

The family, which operates at 40MHz, has a run-mode current of 7OpA/MHz and an RTC mode current of O.7pA. The FMO+ family can be 768KB _M+

easily embedded info systems adopting Cypress's 8-, 16- or 32-bit MCUs, accelerating product development and reducing development /96K8 =

cosfs. The FMO+ family includes two groups for ultra-low-power and costeffective applications. 512kB
/64KB ; | | [ SGEIBISExA | ;[ SGETBISFxA | | [ SGETBISGKA ! |
384KB ; i i i [ Plaming ] i

ULTRA I_OW POWER GROUP ENTRY LEVEL GROUP /32-48KB i 5 i [ S6ETBISExA | :[ SGEIBISFxA |: [ SGETBISGxA |: ;

* Operating voltage: 1.65-3.6V ® Operafing voltage: 2.7-5.5V 256KB ‘
/32KB } ! [ SG6EIB15ExA | ' [ SO6EIBI5FxA | ' [ S6EIB15GxA ]!

e Frequency: 40MHz ® Frequency: 40MHz 1 ! ! ! ! !

‘ , 88/128KB ' [ Planning__] ! : . . . .
® low power consumption ® Flash: 56KB to 88KB ASULCI [ s6E 1412800 B scE1A12C0A B , : : : |
e EEPROM emulation * 6KB RAM '

~64KB | [Planning ]
* Analog peripherals e Cost efficient /4-16KB

Pins

32 1 48/52 | 64 i 80 . 100 ¢ 120 0 144 | 176
FMO+ PACKAGE LINEUP
RC Oscillator +/-2% ARM® Cortex®-M3 — CPU OCU 6ch ICU 4ch Pin | LQFP | QFP | . | il
40MHz (Ma :
Clock Supervisor B 15( =T x) ADT 3ch FRTim 3ch 192 - - - -
Multifunction Waveform 176 — — _ _
Subclock (option) Timer1 unit Generator 144 — B _ _
Low Voltage Detector 2ch Main CLK: 4MHz I: PPG 3ch ] [ QDU 1ch ] 120 16x16mm/0.50mm - - -
SUB CLK: 32kHz
112 — — 10x10mm/0.8mm -
MAIN RC CLK: 4MHz ammm — : External IRQs:
suB Re cik: 100kHz I— V1 G+ [ Base Timer 8ch ] [ NMI + 8ch ] 100 sl AT /0.5 1 4x20mm,/0.65mm -~ _
SW Debug Port Packoge': LQFP'-QFN Dual Timer DMA 8ch 96 - - Oox6mm/0.5m -
32pin, 48pin
80 14x14mm/0.65mm . . .
MFS (UART/SPI/I2C) 3ch SGE1AT1B/C | FLOSH || SRAM I: Watch Counter ] 12x12mm,/0.50mm
S6E1AT2B/C | FLASH SRAI\ZI Resource Pin 64 12x1 2mm/0.65mm - — —
% 88KB 6K Rolocation Hardware Watchdog
52 10x10mm/0.65mm — — —
[ RTC y:m:h:m:s ]
48 7x7mm/0.50mm — — 7x7mm/0.50mm
55 *2
I:] 2l /chrS*F et ] 32 7x7mm,/0.80mm — - 5%5mm,/0.50mm
"1 SGE1ATXBOA: LQFP48, QFN48 *2 SSETATxCOA: LQFP32, QFN32 Note: Left value is body size, right value is pin pitch.




Part Number Dimensions
Functional Pins Package Package Code
Package Code in mm (pitch)
JPMC 32 LQFP 7%/ (0.8) FPT-32P-M30
JWQN 32 QFN 5x5 (0.5) LCC-32P-M19
KPMC 48 LQFP 7x7 (0.5) FPT-48P-M49Q
KQN 48 QFN 7%/ (0.5) LCC48P-M73
LPMC 64 LQFP 12x12 (0.65) FPT-04P-M39
LPMCT1 64 LQFP 10x10 (0.5) FPT-64P-M38
LGN 64 QFN 9x9 (0.5) LCC-64P-M24
MPMC 80 LQFP 12x12 (0.5) FPT-80P-M37
MPMCI 80 LQFP 14x14 (0.65) FPT-80P-M40
MBGL 80 (96 balls) BGA 6x6 (0.5) BGA-Q6P-MO7
NPF 100 QFP 14x20 (0.65) FPTTOOP-M36
NPMC 100 LQFP 14x14 (0.5) FPT-100P-M23
NBGL 100 (112 balls) BGA 10x10 (0.8) BGA-112P-M04
NBGL 100 (112 balls) BGA 7x7 (0.5) BGA-112P-M0O5
RBGL 120 (144 balls) BGA 7x7 10.5) BGA-T14P-MOQ
RPMC 120 LQFP 16x16 (0.5) FPT-120P-M37
SPMC 144 LQFP 20x20 (0.5) FPT-144P-MO8
TPMC 176 LQFP 24x24 (0.5) FPT-176P-MO7
TBCL 176 (192 balls) BGA 12x12 (0.8) BGA-192P-MO6

20
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FMO+ PACKAGE LINEUP

DEVELOPMENT TOOLS

Cypress's microcontroller families are supported by development tools, including infegrated development environments (IDEs), middleware

and evaluation boards that have a proven track record with partner vendors.

r 1
@ IAR IAR SYSTEMS offers comprehensive fool solutions including compiler, debugger and starter kit.

P
http://www.iar.com

Elatollic Alollic offers development fools based on GNU and Eclipse IDE.

www.atollic.com IDE/Compiler Debugger m

DZ| KEIL Arwvioffers comprehensive tools and software solutions for embedded development within WVision IDE KEIL.

Tools by ARM
/mdk.asp

CooCox offers a highly-integrated development environment for ARM Cortex M4, M3, MO and MO+ based
CooCox

microcontrollers, which includes IDE, flash programmer and reaktime OS.

www.coocox.org - RTINS Debugger Flash Programmer

('gmp"m\' Computex offers JTAG adapter, PALMICE3 and flash programmer, FP-10.
Flash Programmer

z"ov"l‘g ggmputex IDE/Compiler Debugger

< =conNTec From small sized programmers for software development to mass programming solution, CONITEC offers

Flash Programmer

www.conitec.com comprehensive flash programing solutions.

CMX

W SYSTEMS CMX offers RTOS for ARM Cortex M3 and M4 based microcontrollers.

www.cmx.com

eFar CC cfForce offers UITRON based RTOS and TCP/IP stack for FM3.

www.eforce.co.jp

ELNEC offers single, multi and gang programmers.

Flash Programmer

www.elnec.com

E-mfﬂgg Emprog ThunderBench offers a complete development tool solution within an embedded Eclipse IDE.

www.emprog.com [V J(@IH S Debugger Middleware [ Flash Programmer

&IOL eSOL offers embedded system software and development tools with core technologies in reakime operating sysfems.

express Express Logic offers RTOS, middleware and tools designed to ease development of embedded realime applications.

www.rtos.com Middleware

w’:“ﬂ”” Falcon Electronics offers flash programmers and IC programming service.

www.falcon-denshi.co.jp/en

Flash Programmer
21



DEVELOPMENT TOOLS

& Flash Support Group

www.j-fsg.co.jp/en/ Flash Support Group offers single programmers and on-board programmers. S

5&'0 GAIO Technology offers software festing tool and simulator products.
TECHNOLOGY
siecen | Simutor |

From compiler and debugging environment fo realiime OS, Green Hills offers total comprehensive fool solufions.
Green Hills,

SOFTWARE Wy et Debugger Middleware m
www.ghs.com

... GRA P E GRAPE SYSTEMS offers realtime OS, USB and SD card middleware.

SYSTE
www.grope.co.|p/

lish Middleware
englis

hitex_ Hitex offers debugging environment and realtime OS and middleware products.

DEVELOPMENTTOOLS Debugger Middleware | Flash Programmer

www.hitex.com
l SYS'I' EM iSystem offers complete software development and analysis solutions which are complemented by a unique

N

software fest tool [tesiDEA), requiring no code instrumentation.

IDE/Compiler Debugger

M Kyoto Microcomputer offers debugging environment, PARTNER-Jef.

Kyoto Microcomputer Co., Ltd
IDE/Compiler Debugger

GMSHH%'. Mentor Graphics offers GNU based integrated development environment, Sourcery CodeBench.

www.mentor.com [N F[eN IS Debugger

Micripm Micrium offers realtime OS, USB and TCP/IP stacks.

www.micrium.com

www.isystem.com

www.kmckk.co.jp/eng

Middleware

MINATO MNAO EECTRONICS offers single and gang flash programmers.

MINATO HOLDINGS INC.

; ) Flash Programmer
www.minato.co.jp/en

NAlTO DENSEI MACHIDA MFG NAITO DENSEI MACHIDA MFG offers flash programmers best suited to be burned on production line.

2 2 PIREE Sk BT AT

www.sys.ndk m.com
» PERSONAL MEDIA  prpsiONAL MEDIA offers embedded solutions related to TKernel and T-Kernel.

CORP.
| Middovare

www.personal-media.co.jp

Q ROWG BOtS RoweBots offers tiny Linux.

www.rowebots.com

ROWLEY
y Rowley offers an infegrated development environment which includes GNU compiler collection, their own C library,

editor, project manager, flash downloader and debugger. Rowley also offers a JTAG adapter and their own RTOS.

Crossworks
http: (/ www.rowley. IV F&I TN Debugger Flash Programmer m
Cco.u

22
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DEVELOPMENT TOOLS

SEGGER offers debugging tools, realiime OS and middleware.

Debugger Middleware Flash Programmer
S SEvENSTAX SEVENSTAX offers TCP/IP siack.
Middleware

Q) Sl s gotie Sohwa & Sophia Technologies offers debugging tools and EJSCATT.

::V;/géhno|og|es IDE/Compiler Debugger Flash Programmer
co.jp/en

TASK’”G TASKING offers compiler, debugger, RTOS and TCP/IP middleware.
www.tasking.com IDE/Compiler Debugger Middleware

B Algorithm Specialist
TMC Techno Mathematical offers audio middleware.
Techno Mathematical Co., Ltd.
www.tmath.co.jp/eng
8. TSUZUKI Tsuzuki widely supports FM family products from debugging environment to engineering services.
tsuzuki.jp/products/list03.html gger

Vereees
SEGGER

www.j-fsg.co.jp/en/

www.sevenstax.de/en/home

|/ Technology UC technology offers “yT-Kemel’, the next generation RTOS of ITRON, and TCP/IP supporting FM Family.

YOKOGAWA

Yokogawa Digital Gomputer Corporation  YOkogawa Digital Computer offers debugging tools and flash programmers.

www2.yokogawa-digital.com/en/ Debugger

Wave Technology wave Technology offers programmers for mass production
wavetechnology.co.jp/en/

ts.uctec.com/uctec/t-kernel/
en/products/fm3_ewarm.php

Flash Programmer

Flash Programmer

XELTEK XELTEK offers in-system, cluster, gang, parallel and automated programmers for various PICS, FPGAs, MCUs and high

oo C R density eMMC NAND flash chips.

www.xeltek.com
Flash Programmer

23
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SOFTWARE ENABLEMENT CYPRESS FM FAMILY MCU SIMULATOR

A diverse range of software enablement components are available, including realime operating systems, low-level peripheral libraries and Cypress's FM family MCU simulator is a virtual starter kit for Cypress's FM family of MCUs. This tool provides a complete simulation
profocol stacks. In many cases, the user can choose between commercial and free solutions. environment allowing users fo ufilize 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 sfarter kit.

CYPRESS LOW-LEVEL AND OPERATING SYSTEMS
MIDDLEWARE COMPONENTS » FreekTOS S S

MCU Simulator

CortexMx Core Slider

® Peripheral, low-level library * Micriom pC/OS 2 ‘ : 5
e CMSIS compliant ® Segger emboss RAM/ROMs ‘ -
e USB library * Adx/RT ‘
o Ethernet TCP/IP stack, software switch PARTNER MIDDI.EWARE l AHB Peripherals
* Functional safety selftest libraries COMPONENTS o }

EC60730 - Class B, IEC61508 SIL2) « USB library ——
e EEPROM emulation library e Ethemnet TCP/IP stacks and applications layers = . By ) Device Model Switch
* Motor control platform e CANopen protocol stacks > Device Model [mJim
e Capacitive fouch library [P Device Model | Cmm—
e Virtual starter kit ARLALEAA

¢ Pin and Code Wizard | APB3 Peripherals

Signal Trace

S
Device Model
DEVELOPER’S VIEW

Terminal Program

APPLICATIONS Software Examples Application No’res]

MIDDLEWARE Solution Libraries (Source Code) APPLICATIONS
Software Development
3rd pCII'fy prOdUCtS ® Driver deve|op':nenf

. . . o Middleware developmen
LOW LEVEL DRIVERS Driver Libraries (Source Code) j oment

SOH'WCII’e EXGmples e Application development

|: HARDWARE Mircocontroller Evaluation Boards Software Sequence Evaluation

e Communication protocol with external devices

ABSTRACTION

® Interrupt response sequence

e Task sequence

System Evaluation
e Peripheral behavior

e System behavior

http://www.cypress.com/spansion-redirect
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PIN AND CODE WIZARD

PRODUCT BROCHURE

This Windows-based tool is for the Cypress FIM family of ARM Cortex-M microcontrollers to enable easy configuration of pin assignments

for multiplexed options. It allows developers to graphically assign pin funcfions 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
Cusfomize while reviewing the pin assignment status

and display the sfatus of any conflicts

j)

. Please select peripherals and set number to use
of the peripherals.

= .
CYPRESS

z
i
iy,

e o - I DG PRORITY
Series: SEETAT (| ADC_SCAN(m:

Product Name: |SBEIAT1 B2

Packsge: aFn

Pin Count:32

L] MFS1 12G(ma»
LI MFS1_LIN(ma»

New = New =

S6E1A11BOXxN2

Core: Cortex-M0+ | opmgr

Pin Count: 32 oz

ves 7 Package: Qm P s

e || e
S6E1A11B0xxN2

nhffannhh

FEATURES

® Graphical user inferface for assigning pin functions

Pin ADG_PRIORITY ETLO Mode§ MFS0.GSI0 GPI

1 TIALD SCK0 2

2 TIOALD =0T02

3 [CmoaA2 SIND_2

4 ]ToAs!

5 TIOADD

5 TIOAID

10

1

13 [[]ADTG

15

16

13 ANOT

18 AND2

20 [C]Anos

23 [C]ANos oAz [v]5GK0_0

24 []ANO7 S0T00

25 SIND_0

2%

27

2

2

30

# [Cmoasy [T P0
Project Output

Project output includes source code file with initialization

code for user assigned pin functions

B s6elxxpdl - Releass = v a
[}
4?_( :;::;m_sﬁawx: e doriaf Thiz function initalizes 210
@ ] Output
|— Blbsse.typesh gtatic void lons GPIO_Initvoid)
[ emsis_ar b J/ Init GPI0 pin finetlon .
Oplus b Gpiolpin_InitIn{ GPIOIPIN_PO1, Gpiolpin_InitPullup( Du
%WE-m;“h Geiolpin InitInt GPIDIPINFOS, GeioTein InitFul luet [u } )i
L] core_cmPunc. Gpiolpin_InitIn{ GPIDIPINPO4, Gpi 1Pullup( 0w ) )
B core crinstrh GoiolpinInitIn GFIOIFINFOF, Gei iPul lupd 0 }
BY 0L b Gonfie Normalh . Gpiolpin_InitInt GPIDIPIN P13, Giolpin_InitPullupt Du ) )

[1OLib Defaults b
[10Lib Product b

S
%Dmmmaﬂsh T wh ¥orief This function deinitislizes GPID
[ intrinsics b i

— %"‘wh static void lonwx GFI0 Delnit(void)
F— Fipdih
|— Bl ool device h ) /1 Delnit GFID pin funct ion
F— E1s6e1xxh
b— B stddefh
F— [ std S
F— Blsystem.sbetuch Yorief This funct Lializes the BPI0 ports and periphersl
L #h Yorief This function Initializes the GPI0 ports and peripheral pin
1 xencoding limits i functions accarding ta the user setiines of the Pin Wizard.
b— Elycheckh e
t— Blysizetn void Tonuc_Init{void)
— Elyvakch { ‘
Cdriver . Tomux_HFS8_LIN_Init(};
Hﬂ}_EI Tomue_MFST_UART_Init ();
(|
- . Towux_HFS0_GSI0_Init (s
ihistartup s6eTxcs . Towwx_GPI0_Init ()
Clutility )
F— B Resdme txt
Cl0utput faw
#k ¥brief This function de-initializes the GPID ports and peripheral pin
o funct lons according to ihe user setlings of the Fin Wizard Lo the
Rl el

| st tocpd e =

® Generafes register inifialization source code for user assigned pin functions

e Automatic collision detection and reporting for error control
* Ability to do manual pin assignments and adjustments

e Generafes source code to pre-build projects for supported IDEs

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

EVALUATION BOARDS

Developers can select the rightsized solution from a wide range of MCU evaluation boards. In addition fo the basic MCU motherboards,

PRODUCT BROCHURE

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

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

Tool

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

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

SK-FM3-64PMC1-
MB9AF132L

SK-FM3-176PMC-
ETHERNET

SK-FM3-100PMC-
MB9AFB44N

Features

Starter Kit with MB9BF516N MCU

(100pin MCU)

* All MCU pins accessible

e CAN, USB Host+Func, RS232

® 2 x 7seg LEDs, butfons

e 3V and 5V operation

® Optionally available with J-Link
JTAG adapter Extendable through
pin headers (different extension
boards available)

Starter Kit with MBQAF314L

MCU(64pin MCU)

e All MCU pins accessible

e USB Host+Func, RS232

® 2 x 7seg LEDs, butfons

* 3V and 5V operation

e Optionally available with J-Link
JTAG adapter

Starter Kit with MB9AF132L
MCU(64pin MCU)

e All MCU pins accessible

e USB Host+Func, RS232

® 2 x /seg LEDs, buttons

e 3V and 5V operation

Starter Kit with MB9BFD18T
MCU(176pin MCU)

® JTAG/USB adapter on board
e All MCU pins accessible

o Dual EtherMAC |/F

e USB Host+Func, RS232

| o CAN

® 2 x 7seg LEDs, buttons, rotary
encoder, pofi
® 3V and 5V operation

Starter Kit with MB9AFB44N
MCU(100pin MCU)

® JTAG/USB adapter on board
e All MCU pins accessible

e Segment IC display

e USB Host+Func, RS232

® Buzzer
® FRAM UHF RFID memory

~ @ Capacitive touch buttons

* 3V and 5V operation

Tool

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

SK-FM3-48PMC-USBSTICK

SK-FM3-9BF516N-
TOUCHKIT

ADA-FM3-100PMC-MC

Features

Starter Kit with MB9BF524M/K
MCU (80pin/48pin MCU)

e All MCU pins accessible

e USB Host+Func, RS232

e CAN

® 2 x 7seg LEDs, butfons

* 3V and 5V operation

Starter Kit with MB9AF312K
MCU(48pin MCU)

e All MCU pins accessible
® USB Host
e USB Device

' ® ]TAG debug Interface adapter

included

e Temp sensor, butffon, LED

Starter Kit with MB9BF516N

MCU (100pin MCU) and

capacitive touch board

* All MCU pins accessible

e USB Host+Func, RS232

* 2 x 7seg LEDs, butfons

® 3V and 5V operation

® Optionally available with J-Link
JTAG adapter

Adapter board for SK-FM3-
100PMC-MB9BF516N

e Allows the connection of
Cypress's inverter boards like
SK-POWER-3P-LV2-MC
(not included) to the starter kit

e Extension board for SK-FM3-
T00PMC-MBOBF516N
(not included) Complefe
evaluation system consists
of SKFM3-T00PMCMBOBF516N,
ADA-FM3-TOOPMCMC,
SK-POWER-3P-lV2-MC and

a motor
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EVALUATION BOARDS

CYPRESS FM FAMILY SOLUTIONS

In addition fo other development tools, Cypress offers a range of solutions packages including FM Touch, FM Connect USB, FIM Connect
Ethemet, FM Inverter, FM Safety and FM Color.

Features

3-phase MOSFET Power Stage,
24V, 8A max.

Tool ‘

Tool Features

TFT Direct-Drive Starter Kit
with FM3 MB9BFD18T (176pin)

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

SK-POWER-3P-LV2-MC

ADA-FM3-100PMC-
RFID-TAG1

B ¢

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

e Allows the connection of BLDC or

PMSM motors [not included)

e Current and voltage measurements

* Temperature sensor and
overvoltage/current detection with

or FM4 MB9BF568R (120pin)

MCU

¢ |ncludes QVGA color TFT
display

e Fthernet, USB, CAN interfaces
on board

FM Touch FM Connect USB FM Connect Ethernet FM Safety

* Capacitive fouch
Sensors
e Software solution,

® JSB host and device
o low level drivers
® Various USB class

® 10/100Mbps
|[EEBO2.3 Ethernet

® |[ow-level drive

® Dedicated application
library available
® Various software

e |[EC60730 class B
[EC61508 SIL2
o Self test libraries

ove only one ADC implementations * Free TCP/IP stack examples (STL) available
|r?o||cotor LEDs * Cap fouch buttons channel per ® Mass storage class, implementations ® Various motor types e Covers CPU, clock,
* Fits ADATM3100PMCMC, * 8MB external Flash and 2MB sensor channel virtual COM port, o |wIP uP supported interrupfs, RAM,

SK-FM3-176PMC-ETHERNET,

external RAM

SKFM3-176PMCA, efc, J Free. library HID rknotlJDse, . * Application layer, ROM, 10, ADC
ot included) Starter Kit with MB9BF506R available HID keyboar HTTP server, DHCP,
e Buttons and LibUSB SMTP, etc.

Complete evaluation system
consists of MCU evaluation board
le.g., SKFM3-T00PMC-
MBPBF5TON + ADAFMS3-
T00PMC-MC), SK-POVVER-3PLV2-
MC and a motor

UHF RFID Module with 4KByte

FRAM

& ® Cxtension board for SK-FM3-

TO0OPMC (not included)

k o Based on dual-interface UHF RFID

chip MB97R804B with SPI
interface and 4KByte FRAM

i o The memory can be accessed

from the MCU via a SPI interface
and via RFID reader/writer
devices

Starter Kit with FM4 MB9BF568R
MCU (120pin MCU)

IAR Kickstart
KSK-MB9BF506

MCU(120pin MCU)
ULINK-ME JTAG adapter
e Limited sef of peripherals
e USB Host+Func.

e Buttons

¥ . AlMcu pins accessible

Starter Kit with MB9BF506R
MCU (120pin MCU) J-Link Lite
(on board)

* Many peripherals

e |CD

" @ SD card slot

e CAN, USB, RS232

* Motor control power stage

complex sensors
(sliders, wheels)

o MCUs: all FM
family members
e Starter kits available

FM Color

o low-cost TFT direct
drive

® Covers embedded
aswell as PC side

® MCUs: large
selection of FM3
and FM4 devices

e Several evaluation
boards available

FM Connect Fieldbus

e Sample
implementation for

e MCUs: various FM3
high-performance
and FM4 devices

e TwinMAC derivatives
available (2 Ethernet
MAC on chip)

e Starter kit available

* MCUs: the majority
of FMO+/FM3/FM4
family devices

e Up to 3 MFTs,
QDU- quadrature
decoder unit

e Starfer kits and
power stage

FM Thermal Printer

e Reference solution
® 2 inch print heads

e All MCU pins accessible ® Drives QVGA without fieldbus protocol * 60mm/s
* USB device mini-USB Type BJ external RAM slave supports: * \oltage and heat
® EN\SO”S-DAP JTAG adaper on FM3 MB9BF618T ® Frame buffer concept - Modbus TCP safeguard
. RéOBr D SK-FM3-100PMC o Al MCU pins accessible for ‘quasi-static’ - Powerlink e Printer API
! o User butions, pofentiometer, * On-board JTAG adapter plus conien ~ SIS > Cenitel SUI
reset button standard JTAG connector ® TFT Wizard — code - Profinet RT ® Barcode prinfing
® SD-card slof o Trace connector generator e Open source stack
. i\/ O|”i|5v oEeroHon o e USB Host and Device ihmgjementct:c})ns plus
® Available with exferna e Dual Fthernet [2 connectors) third-party orrerings
EAEEO;'OSh and 16MB SDRAM M e Reset butfon, user button ® EtherCAT with ASIC
P e Power LED, user LED ETUOO
Fieldbus Starter Kit with FM3 * Switch/hub onboard
SK-FM3-176PMC-FA MB9BFD18T MCU (176pin MCU
e Covers various prf)focgs ) IAR KickStart Kit for FM3 MB9BFS16R
EtherCAT, Powerlink, Profinet MB9BF516R * AllMCU pins accessible e MCUs: FM3 o MCUs: FM4, FM3 o MCU: FM3 series
MODBUS TCP, Ethernet/IP * On-board JTAG adapter plus high-performance MB9BDIOS/T, MBQAF312K
e 2 x CAN, USB standard JTAG connector gI’OUp,F/\/\A MBSR210S,/T,
® User inferface (push buttons, LCD ® Trace connecfor e Dedicated evaluation MBOBG10S/T series

module, RGB LED)
® External RAM and Flash memory
* Motor control inferface
® Debug interface

e USB Host and Device
® Reset butfon, user button
e Power LED, user LED
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boards available:
SK-FM3-176PMC-TFT
SK-FM4-120PMC-TFT

e Dedicated evaluation
board available:

SK-FM3-176PMC-FA

® MCUs: all FM family
members

® Various HW features
implemented on FM

family MCUs

® CRC, wafchdog, LVD,

clock supervisor, efc.
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CYPRESS FM TOUCH

FM Touch is a solutions package for capacitive touch applications based on any member of the FMO+, FM3 and FM4 families. FM Touch

CYPRESS FM CONNECT USB

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

consists of a dedicated firmware library as well as a development GUI that runs on VWindows PC. Documentation including application notes outofthe-box, embedded USB solutions and both HOST and DEVICE use cases.

is available, as is sample software. Dedicated starter kits including inifial hardware enable rapid project ramp-up. Selected FM Connect USB features

e Support for up to two USB inferfaces per MCU
Selected features support capacitive touch buttons, sliders, scroll wheels, x/y matrix and proximity sensing PP P P

* Support for USB host/funcfi dual rol
e Uses one ADC input pin per fouch channel, no additional hardware required Jeperer ost/hunction o dual role

® USB Wizard, as code generator for USB firmware
® USB device functions, virtual COM, HID mouse/joystick /data communication, Lib USB COM

® High sensitivity (<<10fF], high dynamic range and SNR (signal fo noise ratio)

e Solid front panels or a multilayer front panel possible

) - ) ® USB host functions, HID mouse/keyboard, USB mass storage
* Automatic offsef calibration and crosstalk suppression

e PC drivers: LibUSB and Wind five dri f
® Oplimized RAM/ROM footprint for embedded applications e ane Y¥Indows nalive driver suppor

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

O Wheel at TOC index 1

Sensors | Group | Whes! | Button | Posiion |

select sansor within Group |4 3:
¥ et patamnters for entirs oroup
4 [ Sensorconfiguabon
Hu chanmel 8
calb max delta [200
calio mas deka down [65000

Plot of wheel
position and

> velocity, including
touch and position

USB Application (API)
Host / Device

Evaluation Board Support
LED

Microcontroller Template
IDE Settings

Sensor configurction,
status and raw data

<

deteclion min della [300
detection hysteresis delta |30

— Sensor output
raw value [1688T
smoothed value [16448

events

Linker Seftings

Compiler Settings
Assembler Seftings

Virtual COMPort
Mouse
LibUSB

Custom

Buttons
UART
Special Components

Startup Settings USB Pin Configuration

baseline [15050
samples abave thresh [3

is touched [

tauch strengih [T128

\ was baseline updated ™ 300 &0

39321 shea
2 5 Signal strength N
26214 > and wheel position ¢ i 7 @

210 150 USB Wizard

s
e 13107 ek [l 5o 5ot [ s [ |71 [P 1 - ]

Preveus Seeced Evaaton o

B s = - &

Wecone |Genusl | Boa Suppt | oo | US8_| 3| PDL_| Prc e | e

Welcome

to Spansion’s FM Wizard

designed for
=M3 : eMa

Gesture Extension Library | t

[ USB Application / Example )

Touch Accvess Driver

Single-Layer Multi Touch

I=M All Series [

*Planned
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CYPRESS FM CONNECT ETHERNET CYPRESS FM SAFETY

The FM Connect Ethemet package utilizes proven open source components such as the IwIP TCP/IP stack and infernal developments such To help customers obtain relevant safety certifications, Cypress embeds specific hardware components info its FM family of MCUs.
as the L3 FM low-level library. This enables the rapid implementation of solutions such as web-based diagnostic systems or maintenance Selftest libraries for IEC61508 and IEC60730 standards available.

interfaces for indusfrial devices. Software packages: Self-Test Libraries (STL)

Selected FM Connect Ethernet features Daisy Chain e Addresses IEC60730 class B and IEC61508 requirements
e Up to 2-channel Ethemet

® Pre-operation selfest (POST): system sfartup

Embedded
® Software switch module or Internet System ® Builtin selfHest (BIST): run periodically
e low-level driver, TCP/IP sfacks e APls include CPU, Clock, RAM, flash, inferrupt, ADC, GPIO fest roufines
® Sample software, web server, efc. UPHY [ PHY 2 - | e Utilizes the functional safety hardware features
* Commercial products from pariners =M= =M= Gl ® [EC60730 STL memory footprint: approximately 4.6KB flash (max.), 80-bytes RAM usage
le.g., Sevensiax) M]BXZFAI?_‘LBT o Aﬁq’%ﬂyﬁr ® |CE61508 (SIL2) version available on request

144MHz

IEC60730_B_STL

CYPRESS FM COLOR

FM Color, a solution for simple and costefficient, fulkcolor 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 s Clock Test.c
confroller is needed. The TFT display can be directly connected to FM3/FM4 MCUs.

Interrupt Test.c

ClkInit() IntCnitPro() HWCRC16 G ram_test() GPIOOutputTest() ADTest()
Selected FM Color features - s EG,PIé) CliTestReset() InfTesflnit() eReT 6Te3?)() GPIOInpufTest()
® Up to 320x240 pixel, 8-bit color depth with ’ TFT mg‘ﬂ gll((%;:g InfTest() gwggm&f;ré()) ADTest()
internal RAM Video RAM internal Video RAM at Ext.-Bus Video RAM at Ext.-Bus B
; [ e A ClkMoninMainloop() HWCRC32 Genl)
e Up 0 480x272, 1 &bit color with externdl TFT connz(r:igcé Ivola Est.-Bus TFT connected via Est.-Bus TFT connected via GPIO IniCSV() HWCRC32Test)

SWCRC32Genl()

CheckCSVStat SWCRC32Test)

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

e Firmware module TFT driver to generate the UART API ‘

HW = Hardware
SW = Software

Obiject API Graphics AP

ThObjects

fiming signals o control the TFT display, ThUart

handle the data flow from RAM 1o TFT, and

synchronize the update of the TFT content

] . CYPRESS FM INVERTER

with the display fiming FM Inverter is a solution fo drive three-phase motors such as PMSM with the FM family. The package consists of firmware for different

TfDriver
® Predefined HMI objects: e.g., simple butions, motor and control types, a GUI for parameterization, documentation, software examples, dedicated starter kits and support.
. P figured
checkboxes, fext and progress bars [ tftdisplays.h recoTngure Selected FM Inverter features S
* Control routines for user inferaction ® Up to 3-channel, flexible 3-phase motor timers on 144MHz FM3 MCUs _F:“::T;’“““‘ — —

* Automatic dead+ime insertion, freely programmable ADC frigger

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

via bufions, a USB mouse, keyboard or { DVAC | Hardware Abstraction Loyer:|

touchscreen

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

e Up to 3-channel ABZ quadrature decoder units

[~ Parameter settings

. ParameterName | Unit |value | Default =
— T /Y e DTl input for emergency mofor stop
s . Amtm  ae A Lé ) ) pole pairs Pole pairs |4 ]
T — 17 e 3.3V and frue 5V singlesupply operation La i |ss r
Lg mH 14.4 O -
e Dedicated starter kit and power stage extension board available fastriisioraiogoed e |80 =
target Speed RPM 3200 r i
° 4 . KP forld (KD ) - 08 [m] _J“
Ready-torun sample software for different motor types s - o a |
L KP for ly (KQ) = 08 ] £ Set
e GUI for PC-based parameterization
Parameter type |AI| parameters _-J
R — e Can be used with all FM3 microcontrollers except the low-power group
e %YMSS SaveConfig LoadConfi ]
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ADDITIONAL SOLUTIONS

® Inverter motor control solution for consumer electronics such as air conditioners, refrigerators and washing machines

o RF solution for RF control, sensor control and NFC

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

e Audio/video solutions

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

White Goods

e Products: washing machines, dishwashers, air conditioners

* MCUs: FMO+ and FM3 basic group

® Costoptimized products

® Reliable flash for EEPROM emulation

® On-chip RC oscillator: = 2%

® Hardware motor confrol support

® 2 or 3 fost, independent, 12-bit ADCs

* \Wide supply volioge range: 2.7-5.5V

* Operating femperature range between -40°C and +105°C

Factory Automation

e Products: PLCs, motor control, sensors

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

® High performance

* Up to 200MHz CPU clock

e DSP functionality on FM4

® FPU on FM4

e Faster flash in group: 14ns access + code prefetch =
OWS at 144MHz

® Up to 1.5MB flash

* \Wide supply voltoge range: 2.7-5.5V

® Hardware motor control support, up fo three motors, including
software package

e Three independent, fast, 12-bit ADCs

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

* Twin AMC — dual-Ethemet 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: FMO+ and FM3 low-power and ultra-low-leakage
groups

e |deal feature mix for HMI (human machine interface)

e [CD segment controller

e 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 sfandby modes

Motor/Inverter Control

* MCUs: FM4 family

e High-spec vector arithmetic

® Single-cycle instruction by DSP

e Enhanced motor confrol fimer

® Enhanced A/D convertor

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

* \Window comparafor

Networking

® MCUs: FM4 and FM3 high-performance families

® Enriched communication funcfion

e SD card I/F (SDIO)

e Fthernet, CAN

* High-speed 12C fast mode (~1Mbps)

e High-speed SPI (~20Mbps)

® large memory

o SDRAM I/F

® DSTC (descriptor system data fransfer controller, maximum:

1,024ch)
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WHY CYPRESS?

Good track record, 16bit MCUSs,
shipped for 15 years

Long history in MCUs

Industrial and automotive MCU

development for >25 years

Large scalable line-up

FMO+, FM3, FM4
>500 ARM Cortex derivatives

Ready-to-use solutions

Capacitive fouch, motor control,

USB, Ethernet, safety

PRODUCT BROCHURE PRODUCT BROCHURE

Embedded in Tomorrow™
Unique product features

Strong support

Dedicated industrial

global feams

5V power supply, 20 years data
retention Flash, TwinMAC
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CONTACT US

CYPRESS HEADQUARTERS FOR MORE INFORMATION ON AUTOMOTIVE SOLUTIONS:

Cypress Semiconductor www.cypress.com/applications/automotive-solutions
Corporation

198 Champion Court CYPRESS EDUCATION—UNIVERSITY ALUANCE ~ TRAINING —WORKSHOPS /WEBINARS /ON-DEMAND

San Jose, CA 95134 USA www.cypress.com/university www.cypress.com/trainings
Tel: +1 (408) 943-2600
Fax: +1 {408) 943-6848

Tollree: +1 (800) 8581810 (USS. only) ONLINE TECHNICAL SUPPORT CYPRESS ONLINE STORE

www.cypress.com/support www.cypress.com/cypress-store

WWW.Cypress.com

hitp://www.cypress.com/products
CYPROS® CERTIFIED CONSULTANTS CYPRESS DEVELOPER COMMUNITY™

www.cypress.com/design-partner-program www.cypress.com/cdc

ABOUT CYPRESS

Cypress delivers high-performance, mixed-signal, programmable solutions that provide customers with rapid timeto-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 VWest 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 frades on the NYSE under the ticker symbol CY. Visit Cypress online of www.cypress.com.
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