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ARM—Cortex M3
—-32bit
FR 60/FR 60Lite
-32bit RISC-

EZE, 18024

§ WA
i TR
| : 53 AR :
i F2MC-8FX i i
: MB95330/390 Series : :
i -8bit CISC- i i
| M, L20BAH Hall (6EBE | |
F2MC-8FX | Frif (ENF) 12039 TERHE | |
MB95200 Series ! ! !
-8bit CISC- | | |
T (P, THREE) | § §
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3 {44 BB EMCUERR S FujiTSu

144Pin

100Pin

64Pin

48Pin

32Pin

80MHz, SIN Wave Generator,
On-chip RC, 12BIT
ADC,LQFP100

MFT x 1CH or 2CH

FR60

............

............

QFP144
FT x 1CH

FR60

80MHz 512k Flash/32k RAM,
LQFP100

MFT x 2CH

*e
...
...
...
...
..

FR60Lite
3MHz 128k Flash/4k RAM
QFP64
FT x 1CH

FR60
50/80MHz 256k Flash/12k
RAM, LQFP64, MFT x 1CH

F2MC-16LX

16MHz 64k Flash/2k RAM
LQFP/QFP/SHDIP64

MFT + MPG v MB95F390

8FX-LPC
16MHz 20k Flash/1k RAM’

" 8FX-LPC
SHDIP/QFP32
MPG x 1CH 16MHz, 60k Flash/2k RAM,

SHDIP/QFP48
MPG x 1CH, 16bit PPG x 6

8FX/L
-8bit

16FX/LX
-16bit

MB95F344

BLDC/ PMSM/AC Induction Motor Application
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E1188bit MCU-MB95F330

[o®)
FUJITSU

xternal Main Cloc
\Vilm

xternal Sub cloc

Q
OONIT]

LIN-UART

UART/SIO

12C

Wild register 3ch

Clock Supervisor Counter

Watch dog timer

On-chip debug

il

Package: LQFP32, SDIP32, QFN32

F?MC-8FX — CPU
teyews:  61.5 ns/32.5MHz(Ext Clock)
80ns/12.5MHz(Int CR)
Supply Voltage: 2.4V - 5.5V
With Low voltage detector

Flash SRAM
MB95F334K/H I — I —— I

Flash SRAM
MB95F333K/H I - I — I

Flash SRAM
MB95F332K/H I - I _— I

Suffix “K” : With Low voltage detector
Suffix “H” : Without Low voltage detector

Waveform
Sequencer

16bit reload timer

il

8/16 bit PPG
timer 3ch

16bit PPG I

Multi Pulse
Generator

23bit Time base
timer

8/16 bit composite
timer 2ch

16bit Watch
prescaler

External interrupt
10ch

ADC 10bit 8ch

Uuld
i

Low voltage
detector

On-chi Main CR
Oscillator:

1,8,10,12.5MHz

On-chi Sub CR
Oscillator:

100kHz

LOCHL INTERCONNECT NETVIORK
——
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E1188bit MCU-MB95F390

[o®)
FUJITSU

xternal Main Cloc
Vilm

xternal Sub cloc

LIN-UART

UART/SIO

Wild register 3ch

Clock Supervisor Counter

Watch dog timer

On-chip debug

il

Package: LQFP48, QFN48

F?°MC-8FX — CPU
61.5 ns/32.5MHz(Ext Clock)
80ns/12.5MHz(Int CR)
Supply Voltage: 2.4V - 5.5V
With Low voltage detector

tcyclus:

Flash SRAM
MB95F398K/H I - I — I

I Flash SRAM
MB95F396K/H — I 10088'

Flash SRAM
MB95F394K/H I — I _— I

Suffix “K” : With Low voltage detector
Suffix “H” : Without Low voltage detector

16bit reload timer

il

__________________________

8/16 bit PPG
timer 3ch

Waveform 16bit PPG I
Sequencer

Multi Pulse
Generator

23bit Time base
timer

8/16 bit composite
timer 2ch

16bit Watch
prescaler

External interrupt
10ch

ADC 8/10bit 12ch

i
i

Low voltage
detector

On-chi Main CR
Oscillator:

1,8,10,12.5MHz

On-chi Sub CR
Oscillator:

100kHz

LOCAL| NIERCWNECTNEMOM\
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Rz A3 F e #le9 = i@ 16bit MCU-MBOOF460  FUjiTsU

Wide voltage and high speed
Features Operation Vcc=3.0V to 5.5V
Min clock 62.5ns>4.5V 83.3ns>3.0V
P e 5 B b e g
Single Clock : F2MC-16LX : - Enhanced arithmetic instruction
-Low Power operation clock management - (signed multiply/dividend)
-PLL Operation mode/Stop mode/Sleep mode CPU Core
-PLL frequency multiplier<1/2,1,2,4> S —
-Ext.0SC=4.192MHz can be operated for 16.768MHz [l g : 16bit Reload Timer 2ch
-Low noise for the EMI Rlock : -Multi Function supported
:Flock Controf : Reload /One Shot /Event count supported
- e | : -Measurement of the Plus width.
8/10bit resolution Analog input: 8ch PPG Timer (For Gate input mode)
l(\:/lax Totally ErrorBi?)LSB ] ROM 1
-Conversion time 6.17us at 16MHz 3 -
RAM g |Reload Timety DC Inverter Controller Circuit
-------------------- 3 HDC Inverter b ) _ (MB90467 not built-in)
Full Duplex Double buffer supported 2ch 2 : 16bit PPG Timer x 1ch, 16bit Reload Timer X 1ch
-Synchronous/Asynchronous selectable 10bit A/D @ controller }: DC Inverter Control circuit
-Each Channels have baud rate generator(1200-250kb : | @ N 3 - DC Inverter control waveform generator.
-Each Channels selectable for the Sync/Async mode | : Pgél'?ilr)r:ter : (Rectangular Upper/Lower Arm Chopping controller)
) . . UART ¢ (8bit 6¢h) 4k
The input terminals 8ch : : (16bit 3ch) | Multifunction Timers
-Interrupt : Fall edge/Rise edge/Low level e : I ¥ ]
/High level selectable Ext. Int. E : Separate of the 6 channels operation.(8Bit mdsle)
. : : Dutput Compy: -Flexible output plus.(Cycle or Duty ratio) e)
16bit Plus width Counter 2ch s : ] - L -Separate of the 3 channels operation.(16bit mode)
(MB90467 not built-in 1 PWC | 16bit Free -8bitPPG+8bit pre scale operation supported.
-separate of each channels.(For the Operation) . Running Timelr -Low and High plus width is set for register.
-Phase Detector Timer : :
Input Capture: . X X
COMS Input/Output terminals.(Max) : 51pins 1/0 ports W veform aen: R,E’ELTE;Z;?J% E@ﬁ Real-time Input/output.
-Include of the software Pull-Up support = : 16Pins govetorm oor: - Clock cycle and Clock width measure:4ch

- Resolution: 62.5ns(16MHz operation)

Products QFP-64,LQFP-64 i e b B e |
MB9OOF462/A MBO90OF463A - Event clock output: 62.5ns(16MHz operation)
Flash FLASH 64KB
Lineup RAM 2KB RAM 2KB
MASK ROM ROM 64KB RAM 8KB
Lineup RAIERE RAM 2KB MB90V460

MB9046 BO0467

9 Copyright 2010 FUJITSU SEMICONDUCTOR



R Al F B HLAE £i832bit MCU-MB91F267  FUjiTSU

Features (Supports low power operation modes FUJISTU RISC MCU <FR60Lite>

-PLL RUN, STOP, SLEEP.

—_— : Vcc=4.0V~5.5V: Sigle power supply.

PLL frequency multiplier<1/2,1,2,3,4,8 FR60Lite 33MHz Minimum clock cycle 30.3ns at 33MHz.

-4.192MHz oscillation, CPU .
33.536MHz operatiorgQ@ | _________ ~ : Multiply Accumulate Unit < g DSP>
-Reduces EMI emission. N Clock | 16bit MAC |: -RAM: Instruction 128word,

; ock —H  IxMicro DS Data X:32 words/Y 32 words.
8/10Dbit resolution | Controller | : -Single cycle MAC execution.
-2unit x4ch = 2unit 8ch nnnnnnnne : DMAC x3ch|: -Truncated from 40 bits to 16bits.
—'I;otzal error +/- 3L§_B SR : ROM [ ; -Signals interrupt upon completion.

-1.2us conversion time a z ‘| S |'Reload timetr: S
-Single shot/scan conversion. oL T6bitx2ch )
...................... =N —Emgle shop operation. (ed
P =2 -Event count operation. (edge
Full-duplex double buffer x2ch w sensitive)
-Clock synchronous / asynchronous. 5 1 St -Gated count operation: possibility to
-Dedicated baud rgte generator. O : 5 measure pulse width (level sensitive
<600~250Kbps> : ; ;
: 1| ¥ jpoocccocon Multi-function.timer
( [ : 1 PPG timergd, :
9ch: 8 INT + 1 NMI : : : i . .
. .. i Ext Int. Output 8bit x8ch or 16bit x4ch
Rise/fall edge, H/L level sensitive. 5 119 ¢ com:))are : Arbitrary cycle and duty can be specified
16bit x1ch <With phase detector> : | : ~16bit PPG mode.

j'ree run coun
Input
| Capture P
I/O Port Waveform Gen: Real time Input and Output

-Free running counter x 3ch. (Multi-Carri
ICU/OCU are able to assigned

_ -Input capture(ICU) x 4ch.
Package QFP-64 -Output compare(OCU) x 6¢h.

-8bit PPG mode.
-8bit prescaler + 8bit PPG mode.

-Measures pules width. PWC Timer

([ CMOS Input/output : 37 pins
Including software pull-up registers
for 8 pins.

Products MBOTF267A -Waveform generator x 1ch.
) LASH 128K
Flash Lineup RAM 4KB
,-~ROM 64KB™ ~~ ROM 128KB °|£:h‘j|a'2“0alzi|;’“
MASK ROM ‘. RAM 2KB RAM 4KB
Lineup MBOT 266A/NA MB91267A/NA MB91V265A

10 Copyright 2010 FUJITSU SEMICONDUCTOR



R Al F B HlAE £i832bit MCU-MB91F470  FUjiTSU

(" Supports low power operation modes.
Features| | _pLL RUN, STOP, SLEEP
PLL frequency multiplier<1/2,1,2,3,4

FUJISTU RISC MCU <FR60>
Vcc=4.0V~5.5V: Sigle power supply

/ L] : e S ST ; Minimum clock cycle 12.5ns at 80MHz
~20MHz oscillation, 80MHz operatiofd | FR60 80MHz “ROM correction feature.
-Reduces EMI emission. _ CPU
12bit resolution 1unit X 4c éé-:-:-:-:-:-:-:-:-:-:; '''''' e MuItipIyAccum_uIate Unit < u DSP>
-2.0us converted. 300KHz sampling i [® Clock : 3<2u'th4|;";C 1 ‘EAQ":)Lﬂssgr”Ct'r%”/]\(zg"ordrd
8/10bit resolution Tunit x 16ch 1 Controller ; : —Tv?/oac e K/IVRC séxecuti\(,)vlg s
-1.2us converted 3 B il |IDMAC x 5¢chf Yy - :
~Total error +/- 3LSB. : : : -Truncated from 64 bits to 32bits
—Single shot/scan conversion. : ROM ‘Reload timegt: -Signals interrupt upon completion
: M |7 Ext. Bus™
\ RAM ...... | RAbit Address 16bit x 2ch .
( : A/D & . 16bit Data ; _E{/r:egnlfc%huon% 333?333?{ (edge sensitive)
multi-function |, [Non MUIt'pIe__?E( ~Gated count operation: possibility to
serial interface x6ch measure pulse width. (level sensitive)

-UART/I2C/SPI selectable T M-

{uART/12¢}:

(17ch: 16 INT + 1 NMI 2 [ oupu
Rise/fall edge, H/L level sensitive. Ext Int | compare

Multi-function timer

8bit X 16ch or 16bitX 8ch
Arbitrary cycle and duty can be specified
-16bit PPG mode.

-8bit PPG mode.

-8bit prescaler + 8bit PPG mode.

16bit x2ch <With phase detector x1¢
-Measures pules width.

Input
Capture

Interface ?fVaveform Genf

100Kbps/400Kbps selectable x 1ch

Real time Input and Output
-Free running counter x 6ch. (Multi-Carri
-Input capture x 8ch.

_ -Output compare x 12ch.
Package QFP-144 -Waveform generator x 2ch.

CMOS Input/output : 85pins
Including software pull-up registers
for 16 pins.

Products

MB91F475 MBO1F478 MB91F479
Flash Lineup LASH 256KE LASH 384KB LASH 512KE
RAM 16KB RAM 24KB RAM 32KB

11 Copyright 2010 FUJITSU SEMICONDUCTOR




KAl F EHBE Li@32bit MCU-MBO1F492  FUjiTsu

FUJISTU RISC MCU <FR60>
Vcc=4.0V~5.5V: Sigle power supply

B L P LS ELEEE ; Minimum clock cycle 12.5ns at 80MHz
it FR60 50/80MHz -ROM correction feature.

CPU

(" Supports low power operation modes.

Features ~PLL RUN, STOP, SLEEP

PLL frequency multiplier<1,2,3,4,5,8
-10MHz oscillation, 80MHz operatio

-Reduces EMI emission.

8/10bit resolution 1unit x 4ch ™ Clock : i
8/10bit resolution 1unit x 8ch ; eI ; :

-1.2us converted :{ Controller : .

-Total error +/- 3LSB. fooooooonoo: | [PMACX5ch

-Single shot/scan conversion. : ROM ‘Reload timeg
1 RAM :

16bit x 2ch

-Single shop operation.

-Event count operation. (edge sensitive)
-Gated count operation: possibility to
measure pulse width. (level sensitive)

( multi-function

serial interface x3ch
-UART/12C/SPI selectable
-12C: 100Kbps/400Kbps selectable

T MR-
J UART/I2C

Multi-function timer

(8ch: 7 INT + 1 NMI e | | Output

Rise/fall edge, H/L level sensitive. Ext Int
2 compare 8bit x 8ch or 16bit X 4ch

Arbitrary cycle and duty can be specified
-16bit PPG mode.

-8bit PPG mode.

-8bit prescaler + 8bit PPG mode.

16bit x2ch <With phase detector x1¢
-Measures pules width.

Input
Capture

Real time Input and Output
-Free running counter x 3ch. (Multi-Carri
-Input capture x 4ch.
-Output compare x 6¢ch.
-Waveform generator x 1ch.

CMOS Input/output : 49pins
Including software pull-up registers
for 8 pins.

Products

MB91F492

Flash Lineup LASH 256KE
RAM 12KB

Copyright 2010 FUJITSU SEMICONDUCTOR



BZFA F B HIEHIMCUSMEHS 5- 8/16bit PPG timer  FUJITSU

Let’ s start from keep place!

H bridge DC motor control is easy

<

ﬁ Start at same time
- .y BO

AO

PPGO0 —— ; | PPGOO
peh | P d[ en
|

PPG10

PPG10 |

PPG11 | T
It's OK! If change the duIy/cyc!Ie at one
time after starting

*8/16bit PPG: only MCU that have 8bit mode timer x 4ch

13 Copyright 2010 FUJITSU SEMICONDUCTOR



Ei F F BAIEEMCUIMZ 45 =- 8/16bit composite timer FuﬁTSU

| need additional one channel timer!

Best answer is selectable timer ‘complex timer’

Outputs square wavesO

Counts constant period.

Selectable from 8/16 bit. Selectable from 8/16 bit.

Outputs the square wave

QOO . Input

captu e
from 8/16 bit Selectable from 8/16 bit

14 Copyright 2010 FUJITSU SEMICONDUCTOR



B A FEAEHIMCUSMEES S — MPG (1) FujiTsu

Multi Pulse Generator
Easy to control Inverter Motor!
» Five operation modes suitable

for the inverter control of 3
. 6 Inverter control signal,
phase brushless DC motor with |euwssreioeem

Intelligent Power Module 3 phase brushless DC
contains 6 1GETs COmpressor

. control signal
tan motor and compressor [ . “‘
» State sequencer will change oo IGBT-PM with Isolators @
output port value (state) upon a | ‘generator i [
well defined condition is met AN —
- Change state by hardware, o
good timing m ~—— Resalver I Tsupy || supply

AC rectified DC power
supply for compressor

3 comparators to detect Provides 4 isolated 15V
back emf zero crossing power supply for isolators

15 Copyright 2010 FUJITSU SEMICONDUCTOR




B A FEAIEHIMCUSMEES S — MPG (2)  FujiTsu

B Function overview

«-_____Position detection through SNO,1,2 __ ‘:
Waveform Sequencer | TTTTTTTTTIIIIIIIIIIII e oooomoTen
)
ppg =y HudlL . PG piise) o y
N AR
-QPTS o P L G
16bit reload | _| >|__| L - DPT4 w i | o—inn i
timer g ! —— HUL 4
___________________________ Output »QPT3 wp i L T
"To generate the mterrupt ! control PT2 T
i to report accurate  L_L--- 16bit timer > AL e e B B 6 B
- speed information cL JOPT1 | vahhinE ; —
""""""""""""""" [ ¥ Al S S
ml_> :OPTO Wn | | :
+N00+N04+N05+N02+N01+N034
e SNIO _|Digital| _ e , “s:2'Hardware !
} Ng' g —-=z2l__ SOftware select | output |
Position OIS€ Edge L output :
detection < | (SNt i filter | siDetec-| | Data Buffer B e e
Slg nal tion T : N S Data buffer 0 Data buffer 4 H L L L PPG L
s[ ”2 | Data buffer 1 Data buffer 3 L L H PPG L L
k Data Buffer O to B Data buffer 3 Data buffer 0 L L PPG L H L

16 Copyright 2010 FUJITSU SEMICONDUCTOR



B A FEAIEHIMCUSMEES S — MPG (3)  FujiTsu

[ | Target Method of the 120 degree motor control with the rectangular waveform drive
u How to detects rotor position

*  Measure of the motor driving current from IPM/IGBT

S AT S BE AE—2 AMEE—3

Motor Current U Overlap timing U
| \ Inducing voltage U MNOFE=Gd=270F | 270 = 6d=2330 | 3WE=6d=30E
U U J
; A . . e TG0 5 T
240 ‘ 300 | " 6d = =
Drive Pattern g
Mode 1| 2 3| 4 2 :
- — o BT8R F i R 1
LI
1900 > > )

/U

ISOE< 9d=210fE| S0E=0d=150% E=ZdS90E
BRI ARE—20B BB AR—2s5 BENE—204

*A1 LA T : Coil flux of magnetic induction

J1amod 0d

Cl

i

<l

bl
e ma sty

E
“t‘EﬁfT =N

3
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Rz FAF B AUSHIMCUSMESE S — MFT  Fujitsu

B Multi-Function Timer
B Block Diagram of the Multi-function Timer

wl
2
_En;: e O TI{FP5 |
DT falling edge i
detection interrupt H
Dead timer interrupt
! s [T 0P
PPGO// 4 '
GATE V2 - Waveform [ AT O1{PO1)
generator
o I
Cutput compare interrupt AT OHPOD)
0-5
[ RTOXPO3)
Timer 0-2 1&-bit output ATo- 5
compare [ AT DM{PO4)
Zerordatection 05
Free-run timer interrupt mp:;dﬂ! ————— aTCsPOR
0-2 1&-bit Free-run
free-run timer Tomer 82 timer
0-2 salector
CK I
fPes KCOIPPO )
i ' 16-bit intput
P Timer -2 capture K 1{PP1 )
i i 03 IC2PPZ )
I
Input capture interrupt HE ICAPFI )
03 HE] [ i
4
& m
e
£
LH
ADTGO #f To 10-bit A/D comverter2 |
AT activation
compare
16-bit reload timer 1 o
timer output Tz OTG2 #_To 10:bit A/D converter 1_ |

18 Copyright 2010 FUJITSU SEMICONDUCTOR



[ T B HE R MCUSME$F = -The setting of dead time FUﬁTSU

It is able to generate 16bit x 3ch dead time.
1ch dead timer is also possible to set for 3phase dead time.

®m  Upper arm:adding dead time from detecting rising edge.

®  Lower arm:adding dead time from detecting falling edge.

Dead time set

Dead time timer
operation

RTx Signal

Upper Arm Signal

Lower Arm Signal

o

o

—_—

Dead Time

19

It is able to set upper/lower dead time, individually.(3phase is same)
Dead time is adding as following.(The base is rising/falling edge of RTx)

Copyright 2010 FUJITSU SEMICONDUCTOR



I FFBiiEHIMCUS

P
M 4Fm- DTTI operation for safety FU]ITSU

® DTTI; the function to control enable or disable of motor output at each port.
®m Hardware and software control of port output is available.
®m  High/Low/High impedance is available as output level or status.

O U U U W XD
S 33933 g
. . o - N w I a1
Output value setting register — — —
UlulVv| V| W W
: ¢
Software trlgger_ "6 g RTOx port
DTTI enable/disable Py o Output signal

Only Software control is available L Motor control signal (RTOX)

20 Copyright 2010 FUJITSU SEMICONDUCTOR



AT BHERHMCUMERF =- Motor control macro

[o®)
FUJITSU

RTOO0,2,4

RTO1,3,5

Relaod timer 0

Relaod timer 0

Relaod timer 1

A/D trigger0

A/D triggerl

A/D trigger2

R

RT1,3,5

»_n

4096 @80MHz

»
»

Career waveform

&
<

-
FEEteetttettetes

(R

AN9 AN9

I

Pttt
f 1ttt

e.g. 19.5KHz
=51.2us

21

Output p==== geFr)ll;:’Zior
cor;pare ------ >|(dead time)
Input
Reload | | Capture
A/D start

Copyright 2010 FUJITSU SEMICONDUCTOR



N ATFBEHIEFRIMCUNMEYF = - SIN waveform generator

[o®)
FUJITSU

Output
Compare

T

Reload timer0
Reload timerl
Reload timer2

v

A/D start

| 256¢ycle 3 256¢ycle
128 a7
- H_|_|_|_|_H H_|_|_|_|J_|_|_H —H_”
. SIN
—>
shifter table PWM » LPE >
4096 @80MHz
INPUT OUTPUT Reload Timer O
0 128
1 177
2 219 Reload Timerl
3 246
4 256 15 o=
5 246 L
6 219 —
7 177 255 s
8 128 _

[Ce]

79

=
o

37

=
[N

10

=
N

0

=
w

10

=
N

37

=
[¢;]

79

22

J

shifter

AY

SIN table

R

M/LPF

2
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— | LN l-‘-l ) | ety d )
= TIEMCUR BT s Hl 77
N == I L < S0 VN1 >~ FU][TSU
A
Low cost, low noise high
performance DC inverter A/C,
MB91260, MB91470,MB91492 More features
adding in u
BL?\ACZFOTSM 80 Degree Conduction % ..ot
DC Inverter type, low noice Shunts Sensorless
washing machine,
MB91260, MB91470
80 Degree Conductio
Hall sensors
120 Degree Conduction
BLDC Sensorless
Motor
ditionalDC inverter type A/C,
MB90560, MB90460
120 Degree Conduction
Hall sensors
oor unit cooling fan,
90560, MB90460
AC Induction
Motor

verter type A/C,
9855, MB90560/460

1998

23

2009 2010
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-

L T ST T R FUJITSU

More Features

Lower cost

Low BOM cost, low noise high
performance DC inverter A/C,
MB91260, MB91492

Bearee Condil Low BOM cost, low noise high
Degree Conduct
Hall sensors

DC Inverter type, low noice
ashing machine, MB91260,
MB91470
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KT B+iB8bit MCUMBARATE  rujirsy

® MB95F330/390 —BLDC motor control solution (120 degree DC Inverter )

Multi-pulse Generator

MB95F330/390

F2MC-8FX I

«— (Up)OPTO< i _
“—— (Un)OPTL <+
+«— (Vp)OPT2«——

Phase voltage and
reference levl

—> SNIO0~2

—> PDO
—> pD1

—> PD2

Copyright 2010 FUJITSU SEMICONDUCTOR



==
—=

= 1T188bit MCUHRY

3 HLITEfE R FUjITSU

®  Function

Motor start/stop, Speed
increase/decrease, Rotation reverse

Hall sensor and Back EMF sensor
less solution

Over current protection.
Test pins for all MCU pins

® DC motor

Model : Fulling FL28BL26-15V-
8006AF

Number of phases : 3

Number of poles : 4

Supply voltage : 15VDC
Minimum tested speed: 500rpm
Maximum tested speed: 2000rpm

m  Software Algorithm

Driving method : 120° conduction
hall sensor or back EMF sensor less

ROM:5 Kbytes
RAM: 240 bytes

------

Debug IPM

L e o mm m pm owm wbt

Interface FSE 50326

Motor
— driver
circuit

26
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ETE+i@16bit MCURBHBRAE  Fujitsy

Core controller of Valve A valves
the outdoor unit control
— for thermal
Communicates o) val processes
with the indoor T ave Valve B
o Drivers
py)
_|
|_
Interfage 3:: Valve C
Transceiver 3
< Temperature sensors Ar‘:]?:cire
H
- 8 ; environment
Brushless DC (o) < 3 information
Fan Motor with ‘_.' o > Current sensors
ﬂ hall sensor = O o O
=z >
- = > @ © )
w cI:IL = Pressure sensors High
efficiency
Sensorless
% DC
Inverter =i o compressor
Driver g % E Inverter
Y Driver

HO1Vvd3IN3IO
3sINd-ILINA

Position
Resolver

MBOOF460 120% FIh & & HH %
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L)
Lt
)
L=

ssssader BREHIOND

IGBT-IPM INVUERTER DRIUVER '
FLUIETSU HICROELECTRONICS PACIFIC \MSLM LTO
DESIGN CENTER

M|390|=460 ETYRIFY
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Fujitsu 180EERTIMAFE

[o®)
FUJITSU

Solution Features
Specification

3 phase PMSM (Permanent Magnet Synchronous
Motor), BLDC (Brushless DC) compressor drive

180 degree conduction, 2 shunt resistors sensorless

Field Oriented Control (FOC), PI control, current
observer, sliding mode controller, space vector PWM,
PFC, Torque compensation algorithm.

Supporting Devices

B Fujitsu 32 bit RISC MCU
+ MB91260, MB91470, MB91480 and MB91490
Performance
®m  Fast startup, minimize startup vibration
®m  Perfect sinusoidal current waveform
m  5kHz carrier frequency
®m  Electrical driving frequency : 10Hz — 400Hz
|

Mechanical driving frequency from 15Hz upto 100Hz
(Test limited by compressor)

29

Overall Block Diagram

| — AC

Torgque PFC
Compensation
. DC HH Shurt
y . Resistor
g-abe. Va, 88, 7
Transfarmation |~ Wb, *| SYPAM | Sb, | lnverter I
Ve SC |
i ¥a
] Pl
ia, b, ic
e ]
v +Q‘. | Transformation X j
e
i ig* | Regulstor Posion and
- % Speed calculste
[ -
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Fujitsu 180E BT

Demo #E[#]

Control board

Compressaor
(DA10BX1C-20FZ3)
A A &
; SPM !
i Module i IPM
i | (Ireverter)
i Power supply * E
' PFC , | | IPM board
' Board |
IL i Flat
(R N I (15141 - I
] Fat | At
i cable | MCU
! (MB91F267)
i Y
| KEY
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=1i@8bit MCUMIF A TR FUJITSU

Debug system can be built with Fujitsu IDE SOFTUNE Workbench,
BGM Adaptor and F2MC-8FX Family MB95200/300/400 Series user

board BGMA No interference with
the user resource communication
nctions !

Host PC

Softune

WEB USB

Single-wire UART

B BGM Adaptor

®  Small size | N

B 128mmX55mmX29mm 4 = € ' -
B USB interface to PC/SOFTUNE ! —

m  Compliant with USB 1.1 T e

B Single-wire UART interface to Commodity
MCU

®  Total 5 pins needed to connect the target MCU board
« Debug signal, Reset input, Reset output, VCC, GND
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Development environment-IDE

[o®)
FUJITSU

SOFTUNE Workbench Development Environment

m C-Compiler, Assembler, Linker
®m  Simulator, Emulator, Monitor Debugger
g Softune Workbench - RLTim595 - [Main.c] [_[5]] = Softune Workbench - RLTim595 : Debug HMEER
I Fle Edit View Project Debug Setup Window Help =& x| File Edt “iew Project Debug Setup Window Help
D@ &[m=e] &lawl == ml|| oEEEl] Bzl B 2ol =E2EE i =7 = N T Y e e e S W D R R RE N T sz [
i 53 =l Walch i
=1 RLTim595.abs o4|void main(uoid) ¢ [ Wate (O] [ Main.c M [=1E
55 countd = H'0000 | L, #3
56 ~.countl = H'0000 ~ MOVY  0ll4,A
o = struct {...} : while(1);
. R
58 CKSCR_MCS = 1; /= Switch off PLL clock. =/ H'00 -,.-X\FFMSI: G0FE ERA FFalel
50 __asm{"\tHOP") ; , B3: )
60 CKSCR_CS1 = 6; = H'0000 i FFALGS: SFOL PO RWO
61 CKSCR_CS® = @; /= Set PLL frequency multiplier to times 4. =/ H'000F4240 }.-ZF?JFFMGS: ng UNLINE
62 __asm{""\tHOP"); J 5 array = [] s FFALEE: 67 FET
63 CKSCR_MCS = 8; /= Start PLL. =/ - ] = H'3o B4:
64 do {} while(CKSCR_HCH); /= Wait for PLL clock tc St il {D,li i 85:
65 Unda ) 86: woid InitReloadTimer(woid)
66 /* Structure =/ Freda ~[Db'z] = H'32 87 4
67 test.name = test.array; . -[D'3] = H'3E 4 9+ _FFALE7: 0800 LINE 400
68 for (i=8; i<18; i++) { test.array[i] = i+48;} Cut ‘I ﬁ 1:H ICROZ = 4: /% Relopad Timer 0, set interrupt level 6|
69 test.v3 = 1000008; G “ i FFALE9: D4 MOVE A, #4
70 i FFAlGA: 51B2 MOV 1:82,4
Easte e : Pher
71 Delete ] Memory 0[] Bo: ICRI2 = 6; /* Reland Timer 1, set interrupt L
72 DDRY4 = @xff; /= set ports to output =/ E— = laddress +0  +2  Ascii i “FFALEC: D6 MOV A, #6
T T N : T Eled noozon o000 oooo ... . FFALED: S1BC iy T:EC,4
|/SRC 5 Frirt.. 000Z04 0000 0000 .... an: TMROD = Ox7FFF;
;] 62:20 ] " - ooozos o000 ooOO ... ' “prager. cecoRmR o TiE2 WIRTR 2
Starl.asm il 000z0C 0000 000D ... = ﬂj M4
::"—FE"C Find... laddress +0 +1 +2 +3 Ascii &
mz;]n[i;% asm Replace: nooooo 0o oo o0 oo ..., 00060003
T Find in Files... 000004 FF 00 00 00 .... 5P: 550418
:Wllrkrlllju---l o modul o e, ooooos 00 00 00 00 ... FP: 555555
ow starting load module converter... Tag Lit Dooooc oo 00 o0 00 ... TP FFALEL TLM:7
000010 00 00 00 00 .... RP:00 00
Customize... 0o0ol4 FF 00 00 00 ... CCR:IS---—- D4 MOVN A, #4
No Error. v Stalus Bar r 0o001s 00 00 00 00 ... IDTE: 00 ADE:00 L3-Y) wow TiR D =
= boooic 00 00 00 00 .... |} kenent wsmenn AV
MBA0VE5 Property... [

Add member files ta praject.
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=1i832bit MCUMF £ T A FUJITSU

— Common Development tool of MB91490series 7 - |CE:MB2198-01-E

DSU cable:MB2198-10-E
Adapter board: MB2198-160
Header board: MB2198-163(each product)

= or

e — Softune V6

User target board

Header board

NQPACK

—

64pin~256pin

(each product)
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®
£ RIT R SOFTUNE Workbench FUJITSU

= Softune integrated each development tool to ensure ease of use.
- Coding / Building / Debugging processes are smoothly and efficiently.
- Common operation by 8/16/32bit MCU

Coding

Repetitive processes are
smoothly and efficiently.

EEEEEVE Fhasvmnews R

B L R A
]

1 | 7
=] [l E1I]

Building Debugging
] ———
-E..hdmnuthhh s Tmll!ﬂi!'
// / \ \\
P“Jl’m-‘ ]
e aﬂ

Project  C compiler Assembler Linkage kit Debug REALOS
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ACCEMIC Monitor Debugger FUﬁTSU

&

Processor...

cemic MDE - k s
CREeERNRAPC|IP T RS L VSR
[Watch Window =] | mainc IstarlSDEs asm | initial_clock.c | reload_timer_01.c Dr& Comverter _
g 4, @ MB91364G / FPT-120-M21
+H
i o P Cortrol | calbraionunt | Compare 2z
+ =
| D R PAM Tiner 0 Bt SearchModkle  Roload Timer O
& Fritial_d odd); A AL of o sel et S sefting &
- * initial_rel _tmer 0 i on for frrtial_r d tiner #
o I _rel o [+ A furtion for intia_refcad t, Clock Maoculstar
* i
Memary 1 |M.3mDW 2| Memory 3| Memu,y4| Me 4| » * el A Interrpt pricrity Tewl 7% Real-time Clock External Access
cdhess 00001100 | [ Byie | Word_Dword e P Timer 2 Felosd Timer 2.
Addiess +0[+1 [ +2[+3 ] +4]+5 =6 [=7 =0 =l ||, e T— _ s
- 00001000 | OO0|00|7F|FF| 00|00 FF|FF _| + __wait_ropld; 8= (ET0EL
100001008 | 00|20 FF|FF| 00|10 7F|FF * 1
00001010 00|02 FF|BF 00|80 FF|FF * _ _
100001018 |0S|04 FF|7F| 00|00 7F|FF
:000010z0 |02 40 FF|FF 00| 00| FF|FD " > Serial 110 CaN D LIN-UART 0 LIM-UART 1
00001028 00|00 FF|BF 40|00 | DE|FB
:000010%E8 | 00|04 |EF|FF|l0|00 7F|FF s+ | interrupt void dumnivoid {1
-00001040 | 00|00 |DE|7F| 00|00 FF|FF ;@ €¢
100001048 | 00|80 FF|FF| 00|0Z FF|FF Lot Vet AT
100001050 | 00|00 FF|FF| 22|80 FF|FF
00001058 00|0Z | FF|S5F 00|00 FF|FF Address ‘UUFCUDFB | .
100001060 | 00|10 FF|FF| 00|0Z| FF|DE
Monitor debugger software
4 _>|;| P2 00F COOFB LINE

b zat) ;.’t\

¢ Functions

_ EI{):
DOFCOOFD : 2540

% durnmy

£ initial_reload_timer

4 reload_timer_1 £ main
4 reload_timer_2

£ initial_clack

DOFCOOFF : 540E01

initazl relozd btimer()s

set 31(T);
DOFCo102: 107

wait mop().s
DOFCo104:00
wait mopil.r

engble interrup
CCR, #40H
€211 function £
010EH
interrupt prior
ILM, $07H

OR
S

FLASH MCU

Moy

NOP

|Slate Breaked

[NT-Level Disable |

1:33

Azt @ < > H_

http://www.accemic.com

Jjﬁﬁﬁgiﬁfégﬁ

RS232C

(ACCEMIC MDE)
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® Web support
» Application note
 Discussion forum
 FAQ
« Hardware manual/datasheet
» Sample software
 IDE (Softune) free down load
 WEB sales by catalog distributors

'- |NTERNET « ROHS report, ESD/Latch up report,
VAV N MSL report

» Sample request
* BBS

M b1 :http://www.fujitsu.com/cn/fmc/

B 1x: http:/fujitsu-mcubbs.com/index.html
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Q&A

37
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