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1.2

MOTOR

BRINGING SOLUTIONS TOGETHER
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1.4

_ Linear Electric Actuator
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BRINGING SOLUTIONS TOGETHER
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2.3

27?000 OO (Alnico

0 OO(ash OO0 OO

0 OO(Sinterd) 000 OO

High remanent flux density
Low coercive force
Low temperature dependence

Low resistance to
demagnetization

High cost

2?2?0000 00O (Ferrite Magnet)

0 00@a)0000 OO
0 OOOO(HOoOoo 0o

Low remanent flux density

High coercive force

high temperature dependence
Lower resistance to demagnetization
Very cheap and plentiful

Widely used(more than 90%)
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??0 00 0O 0O (Rare—Earth magnet)
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Highest remanent flux density
Highest coercive force

Relatively low cost

Low maximum operating temperature
High remanent flux density

High coercive force

Extremely high cost
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m OO O0O00

[1 Adjustable Speed Drives

(1 0000 (Power Electronics) O 0O 00O OO0

0 Oooo
Energy Saving : [ [0 (Pump), O 0O O (Compressor)
OO000 O0:00000 0 (Precision Motion Control)
O0O:00000MWind—Electric Systems)
Jo0od oodod(Hybrid—Electric Vehicles)




3.1 Electric Drives

HEN

0 1.3 Motion System Performance Comparison™11

BRINGING SOLUTIONS TOGETHER

| Vector Controlled Flux Vector
- Ml IM Drive(servo) Control PM Servo
Power Range | 0.5 ~ 500 HP| 0.5 ~ 500 HP 3 ~ 500 HP 0.4 ~8HP
Speed Control | 454 _ 1.40 | 1:200 ~ 1:3000 1:100 1:5000
Range
0) 0
Speed Control iO_.S%(i 0_-01% * Q'Sm(i Q'lﬂ)
Accuracy +2~13% | with rotor time with rotor time 0.03%
constant comp.) | constant comp.)
Frequency )
Response 1 ~3 Hz 60 ~ 100Hz 0 ~ 50Hz 100 ~150Hz
Sl 120 ~150% 180 ~ 330% 250% 180 ~250%
Torque

e OO OO ODOOUODL OO0 o b oo d

e 0D acUU0 O0O0O0 OO0 ODOO@UODOO de O)O
e 0 OO OO OO OOO UDOO OO OOo.,
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3.2

BRINGING SOLUTIONS TOGETHER
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3.3

BRINGING SOLUTIONS TOGETHER

[0 Low loss (conducting, switching) High efficiency

[0 Higher switching speed
(short on/off delays, short rise/fall times, short turn-on/off times)

[0 High blocking voltage
(peak repetitive, surge, dc-continuous)

Large capacity

[0 High current rating
(turn-off, rms, average, peak, surge)

[1 Electric driving power High performance

O High reliability High reliability

o0 ood oob oo

Oo0O-0dooodd on bof
e J 0 OOOO OO :0O0OOO

[ OO0 OO OOOO OO :SCR
e J 00 OO OO :GTO, BJT, MOSFET, IGBT, MCT, IGCT
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3.4

BRINGING SOLUTIONS TOGETHER
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ADMAEE ADMSR

19/55

OTIS LG




=
BRINGING SOLUTIONS TOGETHER
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4.2 FPGA

BRINGING SOLUTIONS TOGETHER
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4.3
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Data Waveform (IDO) : Receiver - DSP
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6. 3

BRINGING SOLUTIONS TOGETHER
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6.13

ooo ?

YES

— 00 o PWM —

—oo ogg oo

— g obo oo

000 PWM
. 0oo oo PWM{

BRINGING SOLUTIONS TOGETHER

3000 00 PWM

— U0 PWM

— 0ogd PWM —

U0 PWM:0O0O, THD OO
00 THD PWM
U0 PWM: OO, EMI

—60DPWM: 00 000 OO0 OO OO
L 60(+30) DPWM : 00 00O

— 60(—30) DPWM : 00 00O

30 DPWM : THD OO, 000 OO
120 DPWM : 00 00O

oo oo
oo oo
god oo oo

—MLPWM : 00 O0O0OO0O0O OO0 OO0 OO0

OO0 0000 do OO0 OO

27/55

OTIS LG




6.2

PWM

BRINGING SOLUTIONS TOGETHER
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6.3

PWM
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6.4

PWM

Wiring A = 3P4y 219.09 U
PLL Src = 0.375 A
Frequency= -0.0010kW
i-uz = 0.0821kUA
$uL-u3 = B.0821kvar
$U1-11 9123
$U1-12 . e 269,30 °
$U1-13 B -

uac) 37V
13(1)- 2354
P3H1) 8.0518KU ™~
5301) 008 0.0526kUA
03 0.000 0.004dkvar
A1) -0.7917 ; -0.9964
#3(1) 142.34 * #2(1) 175.16 *
Update 58 Trend 54 2004,06,22 16:33:36

PLL Src: U1

Upver:m = = = = =
JIover'm m m m m m

oo ooo oo /0o oo

Uouer :m m m = = =
IOUEr:m m m = = =

Main ContolPart
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OoP Speed Detector
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DSP

MR-J2S—100A(Mitsubishi) : HD64F7065F60(Hitachi)
FDA—7000(OTIS.LG)  : TMS320VC33(TI)

Device Feature 32PCMA40

32 bit
Floating Point

20MIPS —40MFLOPS

512 Words
External RAM

1 Channel

32bit — 2 Channel

)
<

POFP—144 LOFP

10.75 $

w
=
~~
o1
a1

SH7065

32 bit
Fixed Point

7/8MIPS

256K Byte ROM
8K Byte RAM

3 Channel

16bit — 6 Channel
10bit — 8 Channel

3.3/5V

I
il

o

BRINGING SOLUTIONS TOGETHER @

VC33—120

32 bit
Floating Point

60MIPS—120MFLOPS

34K Words
16K x 2 + 1K x 2

1 Channel
32bit — 2 Channel
3.3V

—176 TQFP—144

11.74$/12.92 $




7.1 TMS320F243/F241/C242

‘F243’ : External memory interface and emulation tools
‘F241’ : Not external memory interface has reduced GPIO pins

‘C242’ : Minimum—cost motor control devices

‘F243

Device Feature

Yes

8k x 16

es

es
Yes
es
es

26 GPIO + 6 dedicated

es

w
A
gi
al

144 TOQFP 64

‘F241

Yes

8k x 16
es
es

Yes
es
es

26 GPIO

— QFP / 68 —PLCC

BRINGING SOLUTIONS TOGETHER @

‘C242

Yes

4k x 16

es

es
es
20 GPIO + 6 dedicated

64 —QFP / 68 — PLCC

F
7




7.2 Tl Processor

TMS320C1x
(1981)

TMS320C8x
(1994)

TMS320C4x
(1990)

TMS320C5x
(1989)

BRINGING SOLUTIONS TOGETHER

TMS320C62x
(1997)

TMS320C54x
(1995)

TMS320C24x
(1996)

TMS320C2xx

TMS320C2x
(1984)
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7.3 Hitachi Processor
BRINGING SOLUTIONS TOGETHER

SuperH RISC engine Family Evolution
Core Controller type

SH-3 [ SH-3 core CBIC |

SH2-DSP (_SH7615 | [ SH7616 | [ SH7622 | | SH706S

SHYO4S series .
(SH7148 |( SH7045 | . i

| SH7046 || SH7047 | = :
SHTOTI0 senies | 5![?!]53] SH7050 senes

o (Sngis) ([SH7s2)
_5“?""'5 ' |' Sllml? | |’ SH7051 |
SH7016 | | ﬁltmslu':

i smrnm A

iy

ST e B O e

"SI0 ) ( SH7021
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‘I:IE’I TCLEE: 1":""\.-"'\."

Main Features
Hitachi Architecture: 16 bit Fixed Point
Maximum 60 MHz Clock
-60 MIPS, 17ns Instruction Cycle Time
- 16 x 16=32bit: 1 Cycle
- 32%x 32=64bit: 2~4Cycle
256K B On Chip Rom and 8 KB Ram

Various Clock Generator Modes
1101/0O and 8 Input Ports
8 External Interruptsand 15 Priorities

8 Channelsof 10 bit ADC : 6.7 us

2 Channels of 8 bit DAC

3 Channelsof SCI and DMA

Six 16bit Timer Pulse Unit(TPU)

- PWM and Encoder Counting

One Motor Management Timer(MMT)
176 Pin LQFP Package

3.3V Coreand 5V Operations

OTIS LG




7.5 Speed Comparison

CH1=2V
DG 1001

Tus fdiv
- [1us fdiv)
NORM:200MS /s
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Comparison Results

Comparison Code
-- Sine and Cosine Operation

e a=Thetax Theta :
e Sin_Theta=SIN(Theta, a) ;
e Cos Theta= COS(a) ;

OTIS LG




7.6 PWM Resolution

BRINGING SOLUTIONS TOGETHER
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In Low Speed Range =
e Measured Speed : 100 [rpm] &0
-- Low Resolution of DC Link Voltage
-- Low Resolution of PWM
-- Current Distortion 100, .
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8. DIGITAL FILTER

BRINGING SOLUTIONS TOGETHER

oot b bbb ogbgb, by oo oo o oot g

ot ot bt bbbty bbbty bbb oobg, bbb b by bod g

I
i
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[ [ T
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(a) Low Pass Filter
i
0

Stop Pand | Pasr Band | Siop Band

[£E]

(c) Band Pass Filter

g

L

Step Bawd Faes Band

[4E]

[£E]

(d) Band Stop Filter
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8.1 Low Pass Filter

MO
A=

oot oodod odgd

S IMHI>z
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(a) Butterworth Filter

(b) Chebyshev Filter

S IMHI>z

—
—
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8.2

BRINGING SOLUTIONS TOGETHER
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8.3 LPF (Low Pass Filter)

BRINGING SOLUTIONS TOGETHER
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8.4 Butterworth LPF (1/3)

BRINGING SOLUTIONS TOGETHER
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8.4 Butterworth LPF (2/3)

BRINGING SOLUTIONS TOGETHER
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8.4 Butterworth LPF (3/3)
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9.
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BRINGING SOLUTIONS TOGETHER
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Jogd

BRINGING SOLUTIONS TOGETHER
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BRINGING SOLUTIONS TOGETHER
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BRINGING SOLUTIONS TOGETHER
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BRINGING SOLUTIONS TOGETHER
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BRINGING SOLUTIONS TOGETHER
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9.5

BRINGING SOLUTIONS TOGETHER
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BRINGING SOLUTIONS TOGETHER
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