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Flash/RAM size
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CORTEX-M4 - a7 84S 8 S1ERE”

o EXMWEEMT * RABKE: 200MHz
o FPU/DSPIRZEIEE] CALERIEREZIEK o BfFEME: 2.7V~5.5V
o EETOTSLONIBRES D AE (FM3LE)

EEEE A2T71—R
= 1xRe
e JowaT7 eI L—RlcK

e SD Card I/F (SDIO) &%

Y. 200MHzTOwait o NINZHISDRAM I/FITHIG
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aEEE7 FOJER
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e DAC : 12bit53fiRRE

DSTCI& &
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High performance Interface
Standby current

Power supply
voltage

FM4Z 7= Id FM3T 72 DZEZAVE AT ANMAT 7 NBIDDSPE S OFPU CFEV NS T = b) DB AR 2w A A B DER
felc &V EENIEET) Z58(b L. EIIIREDR L - A& T—2HlHERE @ EREEDR(E. SDRAM I/FRSD Card I/F (SDIO) MIENNIC
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® 2. 7~55VDY AT LERICHIG

DIEFEH TTR

* FREE 200 MHz

* FFEFE2.7~55V

o [EHEEJ0.4 mA/MHz, 1.5 uA [RTCE—F)
e Flash: 256KB~2MB

o A N\—RE—FH

o V7N —F—hA=232, PIC
* SXNEEIRE

* EEtkas

—y O :\\_E&
o RAMEA256 KB . NSRBI FM4 Z72)INyr—o—8
o A8~ 216" Syir—)
) Pin \ LQFP \ QFP \ BGA \ QFN
o |P: Ethernet, CAN, USB2.0, T——2fi
216 24x24mm/0.4mm — — -
:E_g.,fyl\_gra]”- *“/I"7_7|'l'5.|” 192 = — 12x12mm/0.8mm =
Ry N 176 24x24mm,/0.5mm — — -
, 144 20x20mm/0.5mm — 7x7mm/0.5mm -
o TRAMEHAZ D5 (SD Card I/F (SDIO) 1£& -Ethernet, CANFEE]
o (LTI AD I \—H - - 120 16x16mm,/0.50mm — - -
<Ale Z3RIPC Fast modeiB I (~1Mbps) 112 = = 7 mm /. 5mm -
CESEHTSS (TR = KL (~
BRY> TV (ZHRE 2Msps) FOESPIERL (~-25Mbps| 100 41 4mm,/0.50mm 14x20mm,/0.65m - -

14x14mm,/0.65mm
12x12mm,/0.50mm

FM4 773V 7AZI9SAVFvT * REBAEVEH 80

Flash/RAM size ® SDRAM I/FXTIEs

12x12mm,/0.65mm

oMB 64 10x10mm/0.50mm — — x9mm,/0.50mm
Fl v '4 56E2C AHOA SéE2C AJOA SéEQC ALOA
/256KB 48 7x7mm/0.50mm — — 9x9mm,/0.50mm
1.5MB . : ’ ’
' 0 ) ) 56E2C 9HOA 36E2C 9JOA S6E2Cy9LOA o N . °
/192KB : ! ! ! - * () FIAEIIRT B 2 AldpinEy F
/12‘8“,22 iii;;;
768KB s 5 5 5 5 ,
/96KB : 0 0 ! ' \ Under design |
512KB i | | TR | y=C  EherMAC + CAN + USB
/64KB ; } } } } ‘ | y=2 EtherMAC + USB
38K £ nopcosk JHEE MosesL B {[Poming 1 [ Flaming ]3| 125 Sy e Ut
! I x=3 USB
i | x=1 STD E2PROM emu
256KB | |
/32KB : :

Pins

48 : 64 ‘ 80 ‘ 100 ‘ 120 144 176 216
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¢ ARM Cortex-M4F 5%,
~200MHz EIfERIG

¢ Flash 2MB & (MAX)
- SR
- BT ARS

* SRAM 256KB & (MAX)

-N=FO7 7 AMIEKY200MHZ CREOV T A b EIR

o s{bENTALHRE
- AV IN—ZHIEBR 2 A< (MFT) 3unit
~NR—RAZAX 16ch
- PPG 9ch
-7a7IVRAT 1ch
- QPRC 4ch

Flash TMB+1MB SRAM 256KB

MPU DMA 8ch

DSTC 256¢h A%)

| | S S
(| S | S

CR Oscillator AMHz+/-2%

Clock Supervisor

T T
4 B B

SWIJ/TPIU/ETM/HTM Debug Ports

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
(|

OCU 6ch ICU 4ch

ARM? Cortex®-M4F — CPU
200MHz (Max)
FPU
2.7-5.5V

ADT 6¢h FRTim 3ch

Ta = -40° to +105°C

—MAa

Base Timer 16ch CRC/PRGCRC

Pin Relocation

PPG 9ch

L] - J

xternal IRQs

2ch + NMI

Hardware
Watchdog

Dual Timer

QPRC 4ch

I E
I

Real Time Clock

Watch Counter

() (A (S

2-bit ADC

I
I
I
E

—

2-bit ADC [l132¢ch

12-bit ADC

(| | |

12-bit DAC 2ch

Multi Function Waveform
Timer 3 units Generator

(-

B}

GRBEI/271—R

- 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

Bn
=

e A/D OVIN—%Z
- ZHEER): 0.5ps (2 Msps)@5V
e D/A JV/X—%

VATLITOAY I EZAY TS LG

Operation Panel Control

|: LCD Panel

Touch Panel

LCD Backlight |

Sub MCU

—

DC220V

UART/SIO

[ MFS

(N

Memory

SRAM DMA
256KB DSTC

USB

ASIC

Network

CAN-FD

SDccrd/Wiﬁ_m

CAN CAN

3phase PWM
(Sin wave drive)

{MFT}

T
<
!
—_

L______J

(|

Rotor position detect

;‘_J

Synchronous from
Driver signal

O
>
9

l_‘_J

R
>
v
@)

—

7

Temperature/Vibration

Inverter Unit

BLDC etc.
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328 MAAERA O THBIMIT 7= UIdE ARM CortexM3 CPUZN—XELTHY IERIEDS NS T NI+ —LELTEZHORER
AT U~ S ATHISUE S, —BRGT T — a v LT B, 77 b A — A2, ek, BETE, B
RIS RE, FVRVRE, 4IRS — A 3 EE AL BUET.

FM3Z 7 =) DA VN E BEDE— 221 < PERA/DI 42, SR EFEBEA 27T A58 LHDBEIMEEDBEL

ENTCVE T, RIEVBHFEBEEE (1.8~5.5 VIICELIS/NEEAA EL. CortexM3<A > 772U CH I =V RBFRERIFL T
£, ) W —IIE32~176E 2/ Hash A EVEEIF64 KB~1.5 MBEIRIEWZ >+ VT,

BAREWFEIREH20~144 MHzOFM3T 7= Uld NI T+ =< VA, N—=2w 0 O—/ T —, )L o O—1 =004 DD )L —S1T

BN, Bl INE—7—F7 7 Fv2a—RELCY T o7 Bt 2R LRI ZEAL FEALDSEEEVE
WML RS, )T CEEDDIEEICCPUBNM RS BIREE Y5

Y7773

70D ER{bHE

ININTA—I VR
o S O0—/\JLO7 & LttihE

FIASH7 725 L—%2 & DRtE

E-ZHER2AT
o E—ZHlfH & ICBTHIEH BT
RERZHRAEZ 1< (MFT)

a2

o MINDER T
IEC 61508/607 3053 i

o = A144 MHz

e 2 /~55V

® FlashXEJ&Al MB
* RAME K128 KB

o USB, (7)1 Z- KR )

* = A/2 MHz

e 2. /V-5.5V

® FlashXEJE&EKI.5 MB
* RAME K192 KB

® USB,(7/ AR RARN)

o J0MHz

e 1.65V-3.6V

o JNT—RAA Bk

e [CD

o USB, (771 R RAN)

* 20MHz

® 1.8V-5.5V

o BANVTE—RNHEES
¢ |CD, CAN

o EHREIRE Y b

e CAN o CAN

® Ethemet o E— i

o E— 2 e ZE AN
77)r—3ay

o UPUN)—F—pA= 3y
o UILT AV IA— A= 3
o E—ZHE

* X%

e EFHTE

o EHimA

o RIS

Flash Memory

CPU ARM
Cortex-M3
Functional
Safety
Power supply
voltage

Al

DC
PMU
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SEEEFLASHA €Y
o EHZ [E#EHEA 105 EIEEPROM
IZalb—Y3avER

=MRE7 OV ER
o7 G ICE L e &FEEADC

EHEE
o NAINT A —XVREEHE
E DML

74 REEREE
Vi / 5.0V D

VAT LERICHIG

M4 773Ny r—I—%8

Pin ‘ LQFP QFP ‘ BGA ‘ 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: * () RIER T+ 1A Aldpiny F
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Flash/RAM size
|
LN —\V | — | | 1
/128KB 1 1 1 1 il MBoBFx18S M MBOBFxI8T
768KB : : 5 5 5 5 :
/96KB ; i i i i o MB9BFx17S [N MBOBFx17T
512KB ! B MBOBFx16N [ MBOBFx16R N MBOBFy16S [ MBOBFy16T
/64KB ‘ ! ‘ = MBOBFx06N B MBIBFxO6R Il MBIBFx165 [l MBOBFx16T |
384KB E E : 5 : 5 :
/48KB : ; 5 8= MBOBFxOSN ™ MBOBFx05R M :
256KB 3 i i B MBOBFx14N  [BRE MBOBFx14R [ 5 EiherMAC 2ch + CAN + Us3
! : : : ! ! y=D EtherMAC 2ch + CAN +
/32KB | | | ISR | SO | | 3=6 EtherMAC 2ch + USB
Yook ; s s s s s LN
: : ? ? ? ? ! x=3 USB
64KB 3 i x=1 STD E2PROM emu
/16KB ' ' ' i i i i
: : : : : : Pins
32 ‘ 48 64 80 100 120 144 176

MB9BD10S/T 1)—X

RC Oscillator +/-2%

ARM® Cortex®-M3 — CPU
144MHz (Max)
FPU
2.7-5.5V

:
Multi Function Waveform
Timer 3 units Generator

PPG 9ch

Clock Supervisor

Subclock (option)

Low Voltage Detector 2ch CRC/PRGCRC

Main CLK: 4MHz
SUB CLK: 32kHz

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

xternal IRQs
2ch + NMI

Memory Protection Unit Base Timer 16c

SWJ/TPIU/ETM Debug Ports DMA 8ch

Dual Timer

I

Woatch Counter CRC

wm

Hardware

Watchdog

Resource Pin

MFS (UART/CSIO/LIN) 8ch Relocation

Package: LQFP144*!, LQFP176*2

(S | =

B
-

USB FS Host+Funcion 2ch eac BOBFD16S/T |FLASH || SRA

M

CAN (32 MSB) 2ch MB9BFD17S/T 12-bit ADC

.

<
N
——

N
(00}

24ch*!

Ethernet MAC 10/100MBit 2ch MB9BFD18S/T 12-bit ADC

32ch*?

E
E
E

External Bus Interface

8/16 Data, 19*1/25*2 Addr, 8CS 12it ADC

() (S (SR

i

FMIN—2y 7 71V—7T
o [EREEAR72MHz

o BI{FE[L: 2./~5.5V

o 7w AE): 64KB-1.5MB

* S K192KB RAM

e 32176 pin /) \wir—>

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

M3 N—2y 9 91v—7 TAaZIb540Fy 7T

Flash/RAM size

1.5MB
/192KB

TMB
/128KB

512KB
/32KB

384KB
/32KB

256KB
/32KB

128KB
/16KB

64KB
/16KB

64KB
/8KB

64KB
/4KB

—M3

3 MB9AFx16M ‘ MB9AFx16N ‘

N MBOAFx15M N MBIAFx15N M

e \BOBFx24K  BRE MBOBFx24L  [E MBOBFx2AM B
! B MBoAFx14L B MBOAFx14M IR
IS MBOBFx22K BB MBOBFx22L & MB9BFx22M |8 :
BEE MBOAFx12K [ MBOAFx12L BN MBOAFx12M [N MBOAFx12N [

= MBOBFx21K = MBOBFx21L  J° MBOBFx21M }
e MBOAFx 11K H MBOARx11L J MBOAFx1 1M [N MBIAFx1IN K

MB9AFx14N [

MB9B120) M

B MBoAFA21K B MBOAF421L HRGINN
B MBoAF121K B MBOAF121L K

2 . 4 . 64 i 80 i 100

MB9A310N
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77V)r—3y

* SR FAKES

o T=— &l

o S TIAAA— A= 3

o BETE

o I N )—A— A= —

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%

L

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

Clock Supervisor

Subclock (option)

‘i‘i‘i
L]

Low Voltage Detector 2ch Main CLK: 4MHz

SUB CLK: 32kHz

SWI/TPIU/ETM Debug Ports Package: LQFP100, BGA112

[ ]
-
[ ]

MB9AF311N

B

[ ]
-
B
;%%
E?i

MES (UART/SPI/12C) 8¢ch BOAF312N

USB FS Host+Function BOAF314N

“i
-
B
!!

56

MBYAF3T5N [ FLA

W
>
<

i@

um
IS
~<

External Bus Interface

8/16 Data, 25 Addr, 8CS RERGEIEN

M

-
=[]
%

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

II
I
L__J

]

12-bit ADC

Multi Function
Timer 3 units

PPG 6ch QDU 2ch

L__J
L__J

xternal IRQs
6ch + NMI

DMA 8ch

Dual Timer :I

Watch Counter:l CRC

I
(S

ardware
‘atchdog

Resource Pin
Relocation

L__J
L__J

sT




MB9A310K

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

40MHz (Max)
2.7-5.5V

Clock Supervisor

Subclock (option)

Low Voltage Detector 2ch

Main CLK: 4MHz

SUB CLK: 32kHz

MAIN RC CLK: 4MHz e===
SUB RC CLK: 100kHz [

SWJ Debug Port
MFS (UART/SPI/I?C) 4ch

USB FS Host+Function

Package: LQFP48, QFN48 Dual Timer
FIASH _ |[SRAM
E"BQAFWK 64K+32K || T16K
FLASH || SR
IIABQAF3]2K S

OCU 6ch ICU 4ch

FRTim 3ch

ADT 3ch

Waveform
Generator

Multifunction
Timer1 unit

PPG 3ch QDU 1ch

xternal IRQs

Base Timer 8ch 6ch + NMI

N ]
L

DMA 4ch

I
L__J

RTC y:m:h;m:s CRC

ardware
atchdog

Resource Pin
Relocation

H
W

)

N ]
L

2-bit ADC

—_

2-bit ADC

f | (=
(| | S
o)

o
0
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MB9A420K/L

MB9B520K/L/M /1) —X

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

40MHz (Max)
2.7-5.5V

Clock Supervisor
Subclock (option)

Low Voltage Detector 2ch Main CLK: 4MHz

SUB CLK: 32kHz

MAIN RC CLK: 4MHz a===
SUB RC CLK: 100kHz [ M 5

Package: LQFP, QFN, BGA
48pin*!, 64pin*2, 80pin*2

mEEEN

-
ii
Ll

SWI/TPIU Debug Ports

OCU 6ch ICU 4ch

ADT 3ch FRTim 3ch
Waveform

Multifunction
Generator

Timer1 unit

i

PPG 3ch QDU 1ch*?, 2ch*23

[ ]
L__|

External IRQs: NMI +

Base Timer 8ch Ach*' 19ch*2 23ch*3

—

Dual Timer DMA 8ch

CRC

i
]

’ «1 g px2s |l MBOBF521K/ [ FLASH |[SRAM

MFS (UART/SPI/I2C) 4ch*!, 8ch ‘ Y ono || SRR
MB9BF522K [ FLASH |[SRAM
/UM [128K+32K ]| 16K

MB9BF524K [ FLASH
/UM |256K+32K

Woatch Counter

USB FS HOSt+FUnCﬁOn ]O_blt DAC 2Ch Hardware thchdog

L

12-bit ADC

RTC y:m:h:m:s

g%
s

s

CAN (32 MSB)

el EN
) .

]
=]
]
|

12-bit ADC

() (S

[
[

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

RC Oscillator +/-2% OCU é6ch ICU 4ch

ARM?® Cortex®-M3 — CPU
20MHz (Max)

2.7-5.5V FRTim 3ch

Clock Supervisor ADT 3ch
Waveform

Multifunction
Generator

Subclock (option) 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 5
E’cckoge: LQFP48* 1, LQFP64*2 \

MB9AF421K/L| FLASH

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

FM3O—/\N7—JI1V—7 77Vr—3ay
« FERELAOMH: R
o FNEETE:1.65-3.6V o A—ta—

o JNT—RAAL 2 DEE

o (ESHEEE 7:200pA/MHZ (typical)

LRESS Y

o )N\ T URREN T r—2 3

e USB2.0, LCDC, HDMI-CEC

FM3 O—/I\T7—7)v—7 Z7Aa%29v342Fv7

Flash/RAM size
|
512KB 0 : : !
/32KB - MBOAF156M = MBOAF156N [HE™ MBOAF156R
?gg:ﬁg e MBOAF155M [RBE MBOAF155N [RRE MBOAF155R B
S LCD = MBOAFyA4L = MBOAFy44M ™ MBOAFy44N M :
/32KB E S MBOAF154M [BEE MBOAF154N [BIR= MBOAF154R
- MBOAFx44L  [F= MBOAFx44M [RE™ MBOAFx44N [ '
128KB (LoD IRE= MBOAFy42L ™ MBOAFy42M [ MBOAFyA2N [
/16KB B~ MBOAFx42L B MBOAFx42M [BB= MBOAFx42N [
: . : : y=B USB + LCD
64KB (6D IEE™ MBOAFy41L ™ MBOAFyATM = MBOAFyAIN M y=A LCD
/16KB B MBOAFx41L [ MBOAFx41M [E™ MBOAFx4IN M 3 USB
32KB | 3 3 3 x=1 STD E2PROM emu

/8KB

32 0 48 i 64 | 80 100

Pins

120 | 144 | 176



MB9AB40OM/N </1)—X

RC Oscillator +/-2%

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

Clock Supervisor

External IRQs

Subclock (option) 1ch*1/16ch*2 + NMI

—_

Dual Timer :I
[ Base Timer 8ch :I
SUB CLK: 32kHz
MAIN RC CLK: 4MHz e==== cmehem-
sB Re cik: 100kt = IMISB | RTCymhim:s :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
M/N [128K+32K || 16K

Low Voltage Detector 2ch Main CLK: 4MHz DMA 8ch

_
_
_
_

Hardware Watchdog

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

MFS (UART/SPI/I2C) 8ch

CRC

TN LT T=o
i

|
=

USB FS Host+Function 12-bit ADC

17ch*!

HDMI-CEC 2ch 1

]
ERE

MB9AFB44 [ FLASH
M/N  |256K+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

BEB

L]

[ ]

l
mEEmE

Subclock (option)

Base Timer 8ch DMA 8ch

i
-
N

Low Voltage Detector 2ch Main CLK: 4MHz

SUB CLK: 32kHz

sUB e cuk: 1ookk P IV1=3
Package: LQFP64

MBOAF141L °

MBQAF142L

MBQAF144L u

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

Resource Pin
Relocation

SWI Debug Ports

CRC

i
-
L
..

MFS (UART/SPI/I2C) 8ch

]
]

12-bit ADC

= )
(R

12ch

HDMI-CEC 2ch 12-bit ADC

-
HBEn

PRODUCT BROCHURE PRODUCT BROCHURE

FM3VIL S O—U—9J1V—F
o FER#: 20MHz

° S{EEE: 1.8-5.5Y

o O—1)—7%FEm, ~ 0.4pA (at DS-Stop mode]

o MHEBENE—F

* Zf%/% IP: ICDC, HDMI-CEC

o EIMEEREL Y

e O—1)—7 FOX X770/ 0VELTRBIL

FM3VILcSa—)—251Ib—7 7a%47b34 20y 7
Flash/RAM size

M3

APPLICATIONS
o A—H—
o T/\1)UkER

o HEiimA

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 i 48 1 64 i 80 L 100 f 120 0 144 1 176

MB9AA3OM/N 1)—X

RC Oscillator +/-2%

ARM? Cortex®-M3 — CPU
20MHz (Max)
1.8-5.5V

Clock Supervisor

OCU 6c¢ch ICU 4ch

ADT 3ch FRTim 3ch
Multifunction Waveform

Timer1 unit Generator

Subclock (option)

PPG 3ch
MAIN RC CLK: 4MHz == . 3
suB e cLk: 100kHz F=INVAZBl|  Bose Timer 8ch ] Eﬁfﬂ?ﬁl /lﬁczzh*z . NMD
Package: LQFP8O*!, R
[ LQFP100*2 BGA112*2 \ RTC y:m:h:m:s ]
MBOAFA3T FLASH SRAM R Pi
[ N 64K+32K 6K \ I: EZ‘I’gLCOeﬁor']“ ] [Hardwore Watchdog
EAB‘?AFABQ FLASH \ LCDC (28seg x 8com or 32seg x 4com)*!
M/N 128K+32K || 16K (40seg x Bcom or 44seg x 4com)*?

10-bit DAC 2ch

Low Voltage Detector 2ch Main CLK: 4MHz

SUB CLK: 32kHz

SWI/TPIU Debug Ports

MFS (UART/SPI/I?C) 8ch

HDMI-CEC 2ch

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

‘T MBQAA3OM: LQFP80 "2 MB9AA3ON: LQFP100, BGAT12




YA TLAMO+ 7731

IO+ 7= IEARM Cortex MO+ 177 \—2 & LTHY, B4 4, 51188, HMIZ 7L, BEITEAS (ENBENHBERENBE
ST T~ VRO NEROT T~ 3 RN LE S,

FMO+> 7 = IF40MHZCEIMEL . 7> E— REIE70pA/MHz, RICE—REMIF0.7pA T FMO+7 7 = UL T LA D8/16/32

PRODUCT BROCHURE PRODUCT BROCHURE

FMO+ 773V QB4 vT

Flash/RAM size

B MADER Le AT ACEBITHEIAHRIRE Ch Y PEFRDEFREFEANRL . BEHEIAMIBICEILE T,
MO+ 7= &)L o0 —/ D =S A NIRENST T N —D2 DD ) U~ TR ENE T,

oIvbSa—INT—FI1V—T

* FNFEE1.65~3.6V
ENEERE40MHZ
EHEET

EERROMT =2l —> 3>
77 Bk

S6E1A1)—X

RC Oscillator +/-2%
Clock Supervisor

Subclock (option)

Low Voltage Detector 2ch

SW Debug Port

i
-
1

MFS (UART/SPI/I2C) 3ch

IVRM)—=LANIVIIV=T
o HFEE2.7~5.5V

o EEREFEAOMHZ

o 7w/ A EIS56KB~88KB

e 6KB RAM

e 5ORANNTA—TUA

ICU 4ch

OCU 6ch

ADT 3ch FRTim 3ch

Woaveform
Generator

Multifunction
Timer1 unit

PPG 3ch QDU 1ch

L__J

External IRQs:
NMI + 8ch

Base Timer 8ch

suB RC cLk: 100kHz =1 ED)
Package: LQFP, QFN
32pin, 48pin
FLASH SRAM
S6E1AT11B/C 56KB 6K:|
FLASH SRAM
S6E1A12B/C 88KB 6K

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

Main CLK: 4MHz
SUB CLK: 32kHz
MAIN RC CLK: 4MHz ammm +

I||||
L
N ]

DMA 8ch

Dual Timer

L

Watch Counter

Resource Pin
Relocation

12-bit ADC 5ch*?,
8ch*!

T S6ETATXBOA: LQFP48, QFN48 "2 SGETATXxCOA: LQFP32, QFN32

Hardware Watchdog

L
i
L

RTC y:m:h:m:s

i

L

512KB
/64KB

384KB
/32-48KB

256KB
/32KB

88/128KB
/6-16KB

~64KB
/4-16KB

768KB
/96KB MO+

s6E1A1280A [l S6E1A12C0A [
[ Ploming ]
SCE1ATxB0A [l SOETAIXCOA |

i i
i i
i i
| |
' Planning '

' [ SSEIBI5ExA || [ SGEIBISFxA || [ SGEIBI5GKA | !

i [ S6ETBISExA | :[ SGEIBISFxA |: [ SGETBISGxA |:

| [P ]|

' [ SBE1BI5ExA | ' [ SEEIBISFxA | [ SGEIBISGRA !

Pins

32 1 48/52 80 . 100 ¢ 120 0 144 | 176
—y O :\\ E&
FMO+ 773Ny r—I—%8
Pin ‘ LQFP QFP ‘ BGA ‘ QFN
192 - - — -
176 — — — -
144 — — _ _
120 16x16mm,/0.50mm — — -
112 — — 10x10mm/0.8mm -
100 14x14mm,/0.50mm 14x20mm,/0.65mm — -
Q6 — — 6x6mm/0.5m -
80 14x14mm/0.65mm . . .
12x12mm,/0.50mm
64 12x12mm,/0.65mm — — —
52 10x10mm/0.65mm — — —
48 7x7mm/0.50mm — — 7x7mm/0.50mm
32 7x7mm,/0.80mm — — 5x5mm,/0.50mm

Note: * () RACIEA T U1 X Aldpinty F



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

RFEY—IV

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

TP IWEALARL—T 4>V AT LRA— L NWVELZA T2, TONIVAZ Y 71 E 85 T D174 %) LAV ROV R—
FNECRELUTWETY, 2DHE. iRV 21— 3a>ET7 )=V 1— 3> hdl . BERNEIRPIEE T,

Y1 TLADELANIVE LT
=) %5k idm b Sk 574 o

e ANDOO—LANILZATZY

o CMSIS 24

e USB 27771

o Ethernet TCP/IP 22w 77 ) TN T 7 AA 0 F

o WEENBR ML I T AN AT S
(IEC60730 — Class B, IEC61508 SIL2)

® EEPROM T=al—> 321075

o E—AHWHTZw T+ —L

o BHEREAVF AT

o J\—F v LAZ—2F YK

o L O—RFU =R

ARL—F A VI VAT L
e FreeRTOS
® Micrium pC/OSHI

e Segger emboss

e Avix/RT
IN—FF—ZFIVoz7aAVR—2VF
e USB 21721

e Ethernet TCP/IP 22V B K0T S r—> 3> LAY
e CANopen 7O rIJLAZ Y

FAHEEDER

77)5—3>

[ =8 /4> A i

A—LANILREZ AN

V7F717ﬁ77W77U7—9§]
~/—Fh
YU1—3v504751) (V—A]
— R)H— R/~ 1 85
FSANZATZ) (V=AO=F)
VIbozT7H>TIb

403> ba—SER— F :]

24

YALT LR SIEEFMT7 73)R(AVZab—42
A TLADIMT 7 2 UMCUZ = 2 L—21E T T LADIMY 7 = U ODMCURIFDIRIER Z—5 4w KT,
COY—IUIFREEYZ 1L~ 3V ERI L ET I3 T TV BER Ty FEFHBA— AR T
CENTEET, DAEDY T I BREEEIERNICCORBRZ—2—Fy DT W I HBEODHEE

DOFERDf DI R ENE LI

MCU Simulator

PSTpS————

1 - _

Cortex-Mx Core

—

DMAC
e e

l RAM/ROMs
|

AHB Peripherals

DMAC

|

FM Family MCU Model

APB1 Peripherals

IRQ Monitor

i APB3 Peripherals

Signal Trace

Watch Counter
External Interrupt
GPIO/PIN Func Ctrl

Multi Serial IF

A/D Converter

Slider
(E— i
= Device Model Switch
({ CII— .0
= Device Model P ] ] ] e P
2 o i i i
= Device Model e L T
ARALALEAE ‘

Device Model

Device Model

Device Model

77Vr—3y
VI7bIITRRE

o RS/ \B%

o ZNLDTRE

o V) — 3 BRE

VI oz T7—4 0 A
o NRF/\ A AEDBET D D) URESR

o BAMHILBIBFHESS

o ZRDECHEFHESS

VAT LEHE

o AR T T ) VOBNERESS
o BEFRERFDEHNIERR

o AT LREOEERHEER

http://www.cypress.com/spansion-redirect

Terminal Program

25
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EVALUATION BOARDS
ZDIED\ BLEWVA DV FHIAR— RHOSETE A ADY ) 1— 3V DNBIR TCEL T, N2 w0 A YP—R—RIThiA. 771
r—2aVBER TR AR REHIE T, INSOR—RIIH IV T 0178514 TZUMMIBLTE Y., 3<ICTRIFERIEE T,

JTAGT A PR EEWRODA— R ETHEELTVETD,

PIN AND CODE WIZARD

Pin and Code Wizardid T LA ARM CortexM~<7 00> FO—Z WS LT, PnB Y TICRId 28/ EA L IET 2 V—/IL T,
GUIC KU RSEEICPInB| H CHRTEEE DA, BENEIH TRV AZHHHED— ROARE EDREEEIC K. BRFE T OB PIEE T,

BEPinZILT
NI T 15/ V2 EFRINPNN\EIETET,

IF«ovbERVAVFY
Rin&| & CODRERZ RIED OHARA X CEE
FleEEH NP TERLET,
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