LAMPIRAN

Current Transducer HX 03 .. 50-P/SP2 ||, = 3. 50A
Far the electronic measurement of currents: DC, AC, pulsed, mixed,
with a galvanic isolation between the primary circuit (high power) and
the secondary circuit (electronic circuit).
| Electrical data
Primary nominal Primary current Primary Conducior Type
r.m.s. curent MEASUring range Diameter x Tums E r
I,y (A) I, () (mm) eatures
3 + ?5 g gd X Zg; n:ﬂ:!—:ig:g * Galvanicisolation between primary
5 + LBd x 1 05-PJ I
10 430 14 x 6T HX 10-P/SP2 and secondary aircuit
15 s 45 1.4d 54T HX 15-PISP2 * Hall effect measuring principle
20 60 1.6d x 3T HX 20-P/SP2 * |solation voltage 3000V
25 +75 18dx 2T HX 25-PiSP2 * Low power consumption
i 150 1.2 %83 x1T HX30-PISg2 * Extended measuringrange (3x1,,)
¥ il Ik * Singlesupply from +12V to +15V
Vo Output voltage @ 1,,, R, =2kQ, T, =25°C V20826 |V, Vol accordingtoULSA-VO
Ry Outputimpedance <50 0
R, Load resistance 2 kG
V. Supply voltage (+ 5 %) 12, +15 W
I Current consumption <15 mA Advantages
v, R.m.s. voltage for AC isclation test, S0/E0Hz, 1 mn = 3 Ky
v, R.m.s. voltage for partial discharge extinclion ¢ Lowinsertion losses
atiopc =1 kv * Easy to mount with automatic
Impuise withstand voltage, 1.2/50ps =6 KV handling system

+ Small size and space saving
= Only one design for wide current

Accuracy-Dynamic performance data_

X Accuracy @ I, T, = 25°C {without offset) 281 % of I, ratings range
- Linearity 0. ¢ 1)) <1 % of ) High immunity to external
\I"DE Electrical offset voltage, Tﬂ = 25°C +2.5V+50 m\ interference.
V., Hysteresis offset voltage @ 1.=0;
after an excursion of 3, <110 my
Thermal drift of V maxs + 45 mi/ik i -
TQCTSG Tharmal drift of l’hneE gain (% of reading) + 0.1 %K Applications
t, Response time @ 90% of |, <3 us * Swilched Mode Power Supplies
f Frequency bandwidth (-3 dB) ! 50 kHz (SMPS)
* ACvariablespeeddrives
| General data » Uninterruptible Power Supplies
T, Ambient operating temperature -25.+85 °C (UPS)
T. Ambient storage temperature -25.+85 °C ¢ Electrical appliances
m Mass 8 4] # Battery supplied applications
Min. internal creepage distance/clearance =55 mm * DC motor drives
Isolation material group |
Standards ENS50178

Motes : " With R =2k
# Small signal only to avoid excessive heating of the magnetic core

030806/3
LEM Components www.lem.com

49



TOSHIBA TLP250
TOSHIBA Photocoupler GaAlAs Ired & Photo-IC

Transistor Inverter

Inverter For Air Conditioner -

IGBT Gate Drive Unit_im_mm

Power MOS FET Gate Drive

The TOSHIBA TLP250 consists of a GaAlAs light emitting diode and a

integrated photodetector.
This unit is 8-lead DIP package.

TLP250 is suitable for gate driving circuit of IGBT or power MOS FET.

Input threshold current: IF=imA{max.)
SBupply current (Icc): 11mAimax.)
Supply voltage (Veek 10-35V

TE2E0.25

+  Output current (In): £1.5A (max.)
¢ Bwitching time (tpLH/tpHL): 0.5ps(max.) >
« Tsolation voltage: 2500Vypglmin.) S
{1
« UL recognized: UL1577, file No.E67349 \ »
«  Option{D4) o ':\/ 71 MG
VDE Approved : DIN EN§D747-5-2 o o I\ _k L )
Maximum Operating Insulation Voltage* m y o~ TOSHIEA 11-10C4
Highest Pepmissible Over Woltage v Weight: 0.54 g {typ.)
(Note)When a EN60747-5-2 approved @@ded, Pin (‘,o_llﬂg,llfatlon ({top view)
Please designate ‘Opl.mnfDﬂl}’
5\ R 10 e
W B
W i
( {7 ] 1=
Truth Table 2T o ° He
T & a d s
Input On & Oﬁk Off —
LED Off o on P —_— 4 HE. 5 GND
2 Ancde 8 Vo (Dutput)
(\),; - 3 Cathodg T:Vo
,\\ ] - * 4: NGy a:Veo
A *, \
N o N\ Schmatic
£ - [ e
-
F
—
2%
3=t
3-
A 0.1pF bypass capeitor must be
connecied between pin 8 and § (See Mole 5).
1 2007-10-01
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MICROCHIP

dsPIC30F4011/4012

dsPIC30F4011/4012 Enhanced Flash
16-bit Digital Signal Controller

Note: This data sheet summarizes features of this group
of dsPIC30F devices and is nat intended to be a complete
reference source, For more information on the CPU,
peripherals, register descriptions and general device
functionality, refer to the dsPIC30F Family Reference
Manual (DS70046). For more information on the device
instruction set and programming, refer to the dsPIC30F
Programmer's Refersnce Manual (DS70030).

High Performance Modified RISC CPU:

Maodified Harvard architecture
C compiler optimized instruction set architecture
with flexible addressing modes
84 base instructions
24-bit wide instructions, 16-bit wide data path
48 Kbytes on-chip Flash program spaca
(16K Instruction words)
2 Kbytes of on-chip data RAM
1 Kbytes of non-volatile data EEPROM
+ Up to 30 MIPs operation:
- DC to 40 MHz external glock input
- 4 MHz=10 MHz oscillator input with
PLL active (4x;8x, 16x)
30 interrupt sources

.

.

.

.

.

.

.

= 3 external interrupt sources

- B user selectable priority levels for each
interrupt source

- 4 processor trap sources

16 x 16-bit working register aray

.

DSP Engine Features:

.

Dual data fetch

Accumulatorwrite back for DSF operations
Module and Bit-Reversed Addrassing modes
Two, 40-bit wide aceumulators with optional
saturation logic

17-hit x 17-bit single cycle hardware fractional/
integer multiplier

All DSP instructions single cycle

+ % 16-bit single cycle shift

.

.

.

.

Peripheral Features:

High current sink/source /O pins; 25 mA/25 mA

Timer module with programmable prescaler:

- Five 16-bit timers/counters; optionally pair
16-bit timers into 32-bit timer modules

16-bit Capture input functions

16-bit Compara/PWM output functions

3-wire SPI™ modules (supports 4 Frame modes)

12C™ module supports Multi-Master/Slave mode

and 7-bit/10-bit addressing

2 UART modules with FIFO Buffers

P CAN modules, 2.0B compliant

Motor Control PWM Module Features:

6 PWM outputichannels

- Complementary or Independent Output
modes

- Edge and Center Aligned modes

3 duty cycle generators

Dedicated time base

Frogrammable output polarity

Dead-time control for Complementary mode
Manual output control

Trigger for AID conversions

Quadrature Encoder Interface Module
Features:

.

Phase A, Phase B and Index Pulse input
16-bitup/down position counter

Count direction status

Position Measurement (x2 and x4) mode
Programmable digital noise filters on inputs
Alternate 16-bit Timer/Counter mode

Interrupt on position counter rollover/underflow

@ 2005 Micrechip Technoelogy Inc.

Preliminary
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dsPIC30F4011/4012

Pin Diagrams (Continued)

28-Pin SPDIP
28-Pin SOIC
MCLR 1 ™~ 28[] mvoo
EMUDANOVREFHCNZRBD ]2 27 [0 Avss
EMUCHAN1INVREF-ICNIRBT [ a3 26 [] PWMIL/RED
ANZISSUCNARBEZ 4 g— 250 PWMIHRE
ANWINDXCNSRBI 05 %  24[J PWM2LIREZ
ANSIQEANCTICNERES [ 6 5  23[0 PWM2HRES
ANSIQEB/ICECNT/RBS [ 7 [2) 22 [] PWM3L/RE4
vss [8 S 21[0 PWMIHRES
OSCHCLKIN [ 9 & 20[] Voo
OSC2ICLKORCIS 10 @ 19[] Vss
EMUDVSOSCITZCK/NATXICNIRCIZ 11 L] 18 [0 PECEMUCILRXSDIMISDACIRXIRFZ
EMUC1/SOSCOTI CKIUTARMICHNO/RCTA [ 12 17 [0 PGOVEMUDIUMTX/SDOSCLCITARF2
Voo 13 16 [ FLTAANTO/SCK1IOCFAIRES
EMUDZIOC2ICZINTZRDM [ 14 15 [ EMUCZIOCHICIINT/RDO
44-Pin QFN
o %,
25
] 30
3s Ex
aL 5 ol 2z
= o o =
o L= 8 E2
£ By O
gSE ZWRE N
== = : =
558 2 RBa
-+ A
= o 8 oa
CRE. aw, 222
g 8858858 :
o ITYZIIFESEARI
PGCEMUCILRXISDNSDACIRMIRF2 l 1 33 I OSC2ICLKORCS
ne B2 32 | oscicLkiN
e s 31 || vss
we 4 30 0 vss
NG ¥ 5 29 | voo
e 46 28§ Voo
) 7 dsPIC30F4012 b I
voo I8 26 | NC
PuMariRes | 9 25| nNe
N 24 | ANGI@EBICAICNTIRES
PwiaHRESs I 1 230 ANSIOEANCTICNGIRE4
TBacegazgay/
- I —————
oS e gl @ = o
DeRPiigERicE
| T3 T T
N -x ZEZZ
2 _S< eyt
3 292
i gd Lihdg
£29%
=S =2
EERE
=&
oL
22
E w
& 2005 Microchip Technology Inc. Preliminary DS70135C-page 5
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Intemational sl
[Tor| Rectifier IRFP460

HEXFET® Power MOSFET

® Dynamic dv/dt Rating

® Repetitive Avalanche Rated o

® |solated Central Mounting Hole Vpgs = 500V
® Fast Switching

* Ease of Paralleling

* Simple Drive Requirements

RDS(M] = 0.279

Description

Third Generation HEXFETs from Intematonal Reclifier provide the designer
with the best combination of fast switching. ruggedized device design, low
cn-resstance and costeffectveness,

The TO-247 package s prefarrec for commercialsindustrial applicatons
where higher power lavels preciude the use of TQL20 devices. The TO-247
& similar bug supericr to te sadier TOR218-package becauseofas isolated
mounting hole, It also provides griaser Sreapage distance Batwien-ping i
maod the requirements of mogtsalety specficatons.

Absolute Maximum Ratings
™ e Parameter, SIS B N Max | Urits
o ® Tca25'C__|Curtiruous Difin Currend Vg @108 | 20 _
(0@ Tc=100°C_| Gonsruous Orain Curropd, Vas® 30V | 13 | A
o | Pused Drain Cumrent & FESAY 80 _L
wﬁ,ovc-a-c | Poiver Dissigation - 260 W
|Eipear Devating Fdcie . —— — I8 | 22 || | WrC |
| Vas [Gate- to-Soures VOQ ( 1 220 | Wys
[Bas "Sirmle Pulse Avalanche Enargy 3 | =060/ | m
e |Aviidnche Cumdnt D A oottt R W T
|Evn  |RepeNve AvilencheEneny © | | £ B o
vt | PeakQiddp Recovery dwigt 0 BT AT A—— B
Ts | CperatrJunclion and | 5510 +180
| Tora | Sworage Tomperature Range | v |
o Sokdenng Temperalue, for 10 s6conds | 300 {1 8mm from case) R
| Mounsing Tortwer 652 ol sciaw. L gt (1.1 Nem) B
Thermal Resistance
[ : Paametar ;_-“_"-_f Tt | Mac: LUk
Pag ~— JuncontoCasse 0 | — | — | o045
|Aws __ |Caselo-Siix FlaL GreasedSuface  ~ — | 024 | — L‘cm .
Raw | Juncionto-Arbient d A RO B i) S b )
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Report #10296366

BAB IPENDAHULUAN Latar BelakangKendaraan berbasis motor bakar
merupakan alat transportasi yang paling banyak digunakan di era sekarang.

Namun penggunaan motor bakar memiliki kekurangan diantaranya berbahan
bakar fosil yang terbatas dan mengasilkan gas buang yang menimbulkan polusi
udara. Dari kekurangapn motorbakar tersebut dikembangkan kendaraan yang
menggunakankendali listrik. Kendaraan Yistrik memiliki Beberapa keunggulan
yaitu efisiensi tinggi, nofemisi.bebas daribahan bakar fosil, pengoperasian yang
tenang dan halus{1]:

D otorSiitched Reluctance (SRMYimeELIpakan saleh sity
mot\ﬁwe@aﬁ diapllk#fm“n Iistr\. Konstruksidari motor

switched reluctance terbilang sedertiana karena hanya memiliki rotor yang
terbuat dari besidengan kutub barbentuk salient. Motor switched reluctance
memiliki rangkalan kontrol analeg yangrefatifkompleks akan tetapi dapat
diselesaikan dengan solusi menggunakan kontroldigital sehingga SRM menjadi
salah saty alternatifuntuk diterapkan padakendaraan listrik[1]. Sebagian energi
terbuang pada saat proses pengerernan pada kendaraan listrikkarena masih
menggunakanpiringan cakramsaat prosesimpengereman-Namun hal tersebut
dapat diatasi déngan menérapkan sistempengeremantegenerative pada
kendaraan listrik. Pengereman regenerative dapatmengkonversi energi yang

EPORT KED \UTH j
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45



