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Wjitsu Supports Next-Generation EGU Designs
B-0it GISG and d2-hit RISG Microcontrollers

CONNECTI

People and vehicles are linked, and automotive functions—including
driver-assistance, communication and entertainment—must

correspond to human intentions. The goal is to make

vehicles safer, more convenient, and more comfortable.

Fujitsu’s in-vehicle solutions will bring the network

linking people to cars into the next generation.

The Fujitsu 16-bit CISC and 32-bit RISC  Multifunction serial IFF (IC, SIO, UART)

MCUs are part of this roadmap. « Fast 1us Conversion time 12bit ADC
FR60 w/lI-Cache
80MHz Operation

+ Enhance bus access FR60Lite
FR60 w/l-Cache 50MHz Operation
w/l-

. * Low-noise
50MHz Operatlon * Low-leak process
FR60Lite
33MHz Operation

DrivingitothesNextiGene

« MPU / MMU + FPU
« Improved Architecture

FR80 w/l-Cache

200MHz
FR80
133MHz
FR80E w/l-Cache
133MHz Operation
FR80S
80MHz Operation

* Build-in programmable peripheral
» High-performance ADC

* Very low-leak process

» On chip debugger

* Embedded FRAM




The F2MC-16FX series is based on an improved CPU architecture
with significantly increased internal bus bandwidth when

compared with the MCU’s proven and successful predecessor, the
F2MC-16LX.

Program acceleration is about triple that of the FZMC-16LX,
thanks to architectural improvements. Also, because of the latest
geometry design, the 16FX can run as fast as S6MHz, more than
twice the speed of its predecessor. Overall performance can be as
much as six times faster than the previous generation. This means
that automotive applications can enjoy faster processing power,
or can slow down the clock frequency to save power.

The 16FX combines the advantages of 16- and 32-bit
architectures. The C-code efficiency benefits from the 16-bit
instruction set. Instruction pipelining, a technique widely used in
the 32-bit RISC world, allows the 16FX to reach RISC-like
performance.

With instructions completed in fewer clock cycles, the same
performance is achieved with less power consumption (compared
to architectures without pipelining). The 16-bit bus width is an

advantage for low-power applications compared to 32-bit

specifications
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* Under planning
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»

32 pin 48 pin 64 pin 144 pin

F’MC-16FX Line Up

80 pin 100 pin 120 pin

architectures. Specific power reduction features include a reduced
internal CPU supply voltage, the ability to select the peripheral
clock-speed independently from the CPU speed, and a fewer
number of clocks per instruction (CPI). The result is 80% less
power consumption compared to the 16LX at the same
performance.

Product MB96330 MB96370 MB96380 MB96390 MB96340 MB96320 MB96350 MB96310
Package LQFP-144 LQFP-144 LQFP-120 LQFP-100 LQFP/QFP-100 LQFP-80 LQFP-64 LQFP-48
FLASH FLASH 544k / 544k 544k/832k 288k / 416k 160k 288k/ 416k / 544k / 544k 288k 288k 160k

2 bank 32k /- —-/=/-1/32k

RAM 32k / 32k 28k / 32k 16k / 16k 5k 16k / 16k / 24k / 24k 12k 12k 8k
MASK ROM -/ 288k -/- 288k / 416k - 128k / 288k / 416k - - -

RAM -/ 16k -/- 16k / 16k - 6k / 16k / 16k - - -
DMA 16ch 7ch 7ch - 6ch 4ch 4ch 3ch
LIN-USART 8ch 6ch 5ch 3ch 4/7ch*1 4ch 4ch 3ch
12C 2ch 2ch 1ch 1ch 2ch 1ch 1ch -
A/D 36¢h / 40ch 22ch 16ch 11ch 24ch 18ch 15ch 12ch
Reload timer 4ch 4ch 4ch 4ch 4ch 4ch 4ch 4ch
Free run timer 4ch 2ch 2ch 2ch 2ch 4ch 2ch 2ch
ocu 12ch 6ch 4ch 4ch 8ch 6ch 4ch 2ch
ICU 10ch 8ch 8ch 4ch 8ch 12ch 6ch 4ch
PPG timer 20ch 12ch 8ch 4ch 16ch 20ch 20ch 14ch
CAN 3ch(32msg) 2ch(32msg) 2ch(32msg) 1ch(32msg) 2ch(32msg) 2ch(32msg) 2ch(32msg) 1ch(32msg)
USB 1ch/ - - - - - - - -
SMC - 6ch 5ch 4ch - - - -
External INT 16ch 8ch 8ch 8ch 16ch 15¢ch 13ch 11ch
NMI 1ch 1ch 1ch 1ch 1ch 1ch 1ch 1ch
Sound generator - 2ch 2ch 1ch - - - -
LCD - 4COMx72SEG 4COMX65SEG 4COMx49SEG - - - -
RTC 1ch 1ch 1ch 1ch 1ch 1ch 1ch 1ch
1/0 ports 116/118*2  120/122*2  118/120*2 94/96*2 747762 80/82*2 64/66*2 49/51*2 34/36%2
Alarm comparator 2ch 2ch 2ch 1ch 2ch - - -
External bus Addr 24bit/ Addr 24bit/ Addr 24bit/ - Addr 24bit/ Addr 24bit/ Addr 24bit/ -

Data 16bit Data 16bit Data 16bit Data 16bit Data 16bit Data 16bit

Clock output function 2ch 2ch 2ch 2ch 2ch 2ch 2ch 2ch




The FR-based MB91460 series, a proven, well-established product family, offers devices for meter cluster, car body control,
car infotainment and FlexRay™ applications.
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FlexRay

QFP100, 512kB / 32kB 2CAN FlexRay

Dashboard 'MBQ1F467D' IMB91F467CI lMB91F465Dl IMB91F465Cl 'M391F4s7sl

QFP208, 1MB / 64kB QFP144 1MB / 64kB QFP208, 512kB / 48kB QFP144, 512kB / 32kB QFP176, 1MB / 64kB
3CAN 5LIN Ext. IIF, 6SMC 3CAN, 5LIN 6SMC 3CAN, 5LIN 6SMC 3CAN, 5LIN 6SMC 2CAN, APIX Tx
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Gateway
[ MB91F464A ] [ MB91F467B ] [ MB91F465B ]
QFP100 384kB / 16kB QFP144, 1MB / 40kB QFP144 512kB / 40kB
1CAN, 3LIN 6CAN, 7LIN 3CAN, 5LIN

MB91460 Family Products

* FR70 core operating up to 100MHz * A BootROM architecture

* Up to 4MB embedded flash * A hardware watchdog

* Flash security * A clock modulator that improves EMC

* Prefetch / cache architecture * Flexible 5-channels DMA

* An EDSU/MPU unit

specifications
Product MB91F463N MB91F464A MB91F465K MB91F463/4/5Y MB91F465/7B  MB91F465P MB91F467R MB91F469G  MB91F467M MB91F465/7D MB91F465/7C MB91F467/9T MB9I1F467S MB91F465X
FLASH 288KB 416KB 544KB 416KB / 544KB 544KB / 1088KB 544KB 1088KB 2112KB 1088KB 544KB / 1088KB 544KB / 1088KB 1088KB / 2112KB  1088KB 544KB
RAM 10kB 16kB 16kB 32kB 40kB 40kB 64kB 96kB 64kB 48kB/64kB 32k/64kB 64kB/128kB 64kB 32kB
Direct map / ICache ~ 4KB /- - 4KB /- 8KB/~ 8KB/~- 8KB /- 8KB /- 8KB /- 8KB / 4KB 8KB /- 8KB /- 8KB /- 8KB/~- 8KB /-
DMA 5¢ch 5ch 5ch 5ch 5¢ch 5ch 5ch 5ch 5ch 5ch 5ch 5ch 5ch 5ch
CAN 2ch(32msg) 1ch(32msg) 1ch(32msg) 2ch(32msg) 5B: 3ch 3ch(32msg)  2ch(64,32msg)  5ch(128msg) 2ch(64+32msg)  3ch(32msg)  3ch(32msg) 2ch(32msg)  2ch(32msg) 2ch(32msg)

7B: 6¢h(32msg)
LIN-UART 4ch 5ch 5ch 3ch 7ch/ 4ch 12ch 7ch 8ch 9ch 5ch 5ch 11ch 5ch 3ch
12c 2ch 1ch 1ch ch 2ch 4ch 3ch 4ch 8ch 3ch 3ch 4ch 3ch 1ch
AD 8ch 21ch 26ch 17ch 32/16ch 32ch 16ch 32ch 9ch 24ch 30ch 32ch 16ch 17ch
PPG timer 8ch 10ch 12ch 12ch 16/ 8ch 32ch 8ch 16ch 8ch 12ch 12ch 14ch 16ch 12ch
Reload timer 5ch 8ch 8ch 8ch 8ch 16¢ch 5ch 8ch 5ch 8ch 8ch 8ch 8ch 8ch
RTC 1ch 1ch 1ch ch 1ch 1ch 1ch 1ch 1ch 1ch 1ch 1ch 1ch 1ch
Free run timer 4ch 8ch 8ch 8ch 8ch 8ch 4ch 8ch 4ch 8ch 8ch 8ch 8ch 8ch
ICU / 0CU 4ch / 4ch 8ch /6ch 8ch / 8ch 8ch /6ch 8/4ch / 8/4ch 8ch/8ch 4ch / 4ch 8ch/8ch 4ch / 4ch 8ch /4ch 8ch/4ch 8ch/ 8ch 8ch /4ch 8ch /6ch
Special feature - - - - - - - - Medial B / 12 SMC 6¢ch SMC 6ch - APIX 1ch FlexRay 2ch
1ch /10ch
Ext. Bus - - - - A: 22bit, A: 24bit, A: 24bit, A: 28bit, A: 24bit, A: 26bit, - A: 24bit, A: 26bit, -
D: 16bit D: 16bit D: 16bit D: 32bit D: 16bit D: 32bit D: 16bit D: 32bit

Package LQFP-64 LQFP-100 LQFP-120 LQFP-100 LQFP-144 LQFP-176 LQFP-176 PBGA-256 LQFP-216 LQFP-208 LQFP-144 LQFP-144 LQFP-176 LQFP-100

Vee 3.0-5.5V 3.0-5.5V 3.0-5.5V 3.0-5.5V 3.0-5.5V 3.0-5.5V 3.0-3.6V/ 3.0-5.5V 3.0-3.6/ 3.0-5.5V 3.0-5.5V 3.0-5.5V 3.0-5.5V 3.0-5.5V

3.0-5.5V 3.0-5.5V




Fujitsu Roadmap for Next-Generation EGU Designs

Fujitsu has been developing highly reliable microcontrollers for more than two decades. The company is committed to meeting
new and emerging requirements for reliability and safety, helping automotive applications connect people to cars.

Applications

Fujitsu is committed to supporting body, chassis, and safety applications with its microcontrollers.

Car Audio

* F2MC-16LX
* F2MC-16FX

* FR60lite
Dash Board / Gateway —
e F2MC-16LX
* F2MC- 16FX
*FR60lite  /
°FR

Body Control Module
* F2MC-16FX
« FR60lite
*FR

HID / AFS
 F2MC-16FX

Air Bag / Passenger Detection
* F2MC-16FX
*FR

Air Conditioner Panel
* F2MC-16FX
« FR60lite

Fujitsu consistently improves the CPU core to best fit automotive applications.

ABS / Stability Control EPS
« F2MC-16FX

Power Steering / Steering Sensor
* F2MC-16FX
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The Fujitsu CPU Core
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Tel: (800) 866-8608 Fax: (408) 737-5999
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