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ABSTRACT
These days,-motor is one of the most important parts-of machines that drive

the industrial process .This-thesis presents the study and contruction of the switched
reluctance motor'and. its drive

Since. decades ago, the switched reluctance motor has just been interesting
among researchers and industries. Although a 'switched-reluctance motor has the very
simple structure, it's still difficult’ and complicated to control its operation such as , being
installed at the exactly right and proper position to distribute the current phases.

Nowadays the ‘electronic devices are smaller and cheaper. So they are one of
choices to replace the other_types ' of motors .This thesis emphasizes presenting the
switched reluctance moter design approach, describing how it works /and showing the

significant values of its- operation.and. can be used.to develop into more efficient motor.
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2.5 2.73E-0b| 2.73E-06| 1.37E-06| 0.16215
3.75 2.63E-06| 2.64E-06| 1.32E-06| 0.299195
5 2 48E-Ubj.2.48E-06| 1.24E-06| 0.378237
b.25 2 SUE-Hbl=2-30E-064. 1. 15E-06| 0.389279
7.5 2 T0E-06| 2. 10E-06%. 1 B5E-06| 0.395885
8.75 2. 10E-0kb| 2.10E-06| THB5E-06| 0.39588
10 NBYE-OB| /1.69E-06] 9 47E-07] 0.378935
175 +bYE0E] | V. 69E-06| 8- 46E-07]0.411259
125 1T49E-06| 1 49E-06| Z45E-07 [W0'399759
13.75 1.28E064 1 28E-06] 6.39E-07 | 0.405042
15 1 OB 1.02E- 5 33E-07| 0.386532
16:25 B .6TED7 | 8.6 TE-O7. VE-07) 0.40705
17.5 B 82E-07) 5 5250 3?5“5 D7 | 0.404344
1875 4 54E-07 4 5AE-O7 |/ 227 E-0¥1~8.294272
20 3.6 E-07) 3 6TE-O7] 1.817E-07], 0.092024
2V25 | 3.26E-02113.26E-07] [ 1.63E-074] \ 0.04243
225 BM0E-O7 3 10EO7 ) £55E07 V0. 01606
23 &5 I26E-07 3. 26E-07 1163607\ -0°042
25 BERIEOAYS BTEO7 | D veteE=n7 | -0.08024
26.25 HSAE D7 A S4B 07 [ 2I27EDZ |7 -B. 29427
7.5 B2 E-B7 B A2E-07 ) 3 26E-07]1 0. 40434
28:75 BITEOZRE B BYED7 | 4 SOE-D7 |y -0 40705
30 1. O7E-OB T O7E-06| 5036071 -0.386595
3125 1128506 1T 28106 [“BL39E-07 |20 40504
32.5 1495060 1. 49F06| 7. A5E07| -0:3997
93.75 1.69E-0611 . 686066 .46E-07| -0.41126
35 1.89E-061 1 89E=06] /9 47E-07| 037694
36,25 20ELD6[ 2. 10E-06} 1.05E-06 |, -0.39535
375 210E- 2E0E-UBT _1.05E-069°,-0.89589
38.79 230606 230E06| 15E-Ob| -0 38928
40 2 ABE D62 ABE-DB| 1.24ED6| A0 37024
4125 2 B4E-D6| 264E-06| 1.32F-06 -0.2992
4205 2.73E-06| 2.73E-064 "N\37FED6| -0.16215
4375 2 7506 | 2 #5606 1.38E-06| -0.035595
45 2. /bE-0B8]" 2 V6E-O6 1T 38E-06| -0.00046
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/]
il Program
il Description
Il Frequency
/I Filename
/I C compiler

Il

: Switched Reluctance Motor Drive

: 3 phase , 12/8 SRM , Parallel winding

1 7.3738 MHz at PLL 4x

: SRM Project

: €30 Compiler by Microchip Technology

I

#include<p30f2010.h>

Il Header file for dsPIC30F2010

63

#include <qei.h>

#include<timer.h>

#include<adc10.h>

/I Module function for QEI|
{{ Module function for Timer

I Module function for 10 bit ADC

int pos_vaiue=0,cld_value=0;

{ Keep for encoder count

unsigned int result[3],i;

{f

Function delay 1 ms per unit

void _ISR _QElInterrupt(void)

{

POSCNT = 0;
IFS2bits.QEIIF = 0;

I

/I Clear position count

I Clear QEI interrupt flag

/!

i

H

Function Configuration for QEI module

/I

void qei_init(void)

{

unsigned int config1;

ADPCFG = 0xFFF8;

ConfigIntQEI(QE!_INT_PRI_2 &

POSCNT = 0;
OpenQEi{config1,0);

I

/I QE! interrupt priority level 1
QEI_INT_ENABLE); // Enable QEl interrupt
{l Clear position count

il Write configuration for QEI

/I ADC port configuration for input digitat QEA and QEB




Function inittalize ACD module
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void adc_init()
{

unsigned int Channel, PinConfig, Scanselect, Adcon3_reg, Adcon2_reg, Adcon1_reg;
!l Turn off ADC

ADCON1bits.ADON = 0;

Channel =

SetChanADC19(Channel);
ConfigintADC10(ADC_INT_DISABLE);

PinConfig

Scanselect

Adcon3_reg

Adcon2_reg

Adcon1_reg

ADC_CHO_POS_SAMPLEA_ANO & // Channel 0 positive input select ANO
ADC_CHO_POS_SAMPLEA_AN1 & // Channel 0 positive input select AN1
ADC_CHO_POS_SAMPLEA_AN2 & // Channel 0 positive input select AN2

ADC_CHO_NEG_SAMPLEA_NVREF ;

// Channel 0 negative VREF

#i-Set channel configuration

ENABLE _ANO_ANA'&
ENABLE_AN1_ANA &
ENABLE_AN2 ANA

SKIP_SCAN_AN3 &
SKIP_SCAN_AN4 &
SKIP_SCAN_ANS &
SKIP_SCAN_ANG &
SKIP_SCAN_AN?Y ;

ADC_SAMPLE_TIME_ 31 &
ADC CONV_CLK_SYSTEM &
ADC_CONV_CLK_Tcy2;

ADC_VREF_AVDD AVSS &
ADC_SCAN_ON &
ADC_ALT_BUF_OFF &
ADC_ALT_INPUT_OFF &
ADC_CONVERT_CH0&
ADC_SAMPLES_PER_INT_16;

ADC_MODULE_ON &
ADC_IDLE_CONTINUE &
ADC_FORMAT_INTG &
ADC_CLK_AUTO &

i Disable interrupt for ADC

/I Enable AN0-AN3 anafog port

i Sample for 10 time

Il Internal Clock

Il Vref at Vdd and Vss

// Enabie scan for ADC

/I Disable alternate buffer

/I Disable alternate input

/! Select CHO convert

/I 16sample between interrupt

/I Enable module ADC
{1 ADC run on idie mode
{/ Qutput value integer format

{{ ADC manual clock
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ADC_SAMPLE_SIMULTANEOUS & // ADC sampling simultaneous
ADC_AUTO_SAMPLING_ON; Il ADC auto sampling

OpenADC10(Adcon1_reg, Adcon2_reg, Adcon3_reg,PinConfig, Scanselect);
!l Turn on ADC module

}
il I
il i
fl Il
void _ISR _T1interrupt(void)
{
IFSObits.T1IF = 0;
HITIMER/!
LATDbits.LATD1 =1 ; ganldsunsalfaaimalug
LATDbits.LATDO = ILATDDbits.LATDO ; InFaraingi interrupt timer
ADCON1bits.SAMP = 1; {1 Start Sampling
ConvertADC10(); /I Convert ADC
resuitf0] = ReadADC10(0); il Keep value for ADC value

result[1] = ReadADC10(1);
result[2] = ReadADC10{2);

pos_value = ReadQEI(); {f Read position count

if(pos_value < 899)

{
if (pos_value >= 450 && pos_value <= 790) /fcheck position count
{
LATEDbits.LATE1 = 1;
if (result{0] <= 645 ) ficheck value for ADC value
{
LATEDbIits.LATEO =1 ;
}
else LATEDits.LATED =90 ;
}
else
{

LATEDits.LATE0 =0 ;



LATEDIits.LATE1 =0 ;

if (pos_value >= 750 || pos_value <= 190)

{
LATEbits.LATE3 = 1;
if (result[1] <= 645)
{
LATEDbits.LATE2 =% ;
}
else LATEDbits.LATE2 =0 ;
}
else
{
LATEDbIits.LATE2 = 0);
LATEDbits.LATE3 = 0;
}

if (pos._value>= 150 && pos_value <= 490)
{

LATEDbits.LATES =1;

if (resultf2] <= 645)

{
LATEbits.LATE4 =1 ;
)
else LATEDits.LATE4 =0 ;
}
else
{
LATEDits.LATE4 = 0;
LATEbDits.LATES =0;
}

}
else POSCNT = 0;

LATODbits.LATD1 =0 ;
}

Il

I
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void timer_init()

{

I

unsigned Int match_value;
ConfigIntTimer1 (T1_INT_PRIOR_1 & T1_INT_ON);
WriteTimer1{0);
match_value = 553;
IFSObits.T1IF = 0;
OpenTimer1 (T1_ON &
T1_GATE_OFF &
T1_IDLE_STOP &
TI_PS_1.1&
T1_SYNC_EXT OFF &
T1_SOURCE_INT, match_value);

)

i

I

{

Main Program I
i
int main(void}
qeli_init{); # Initial QEI
timer_Init(); {l'Initial Timer
adc_init(); i Initlal ADC
while{1) il Infinite loop

{
TRISDbits. TRISDO = 0;

TRISDbits.TRISD1 =0;
TRISBDbits.TRISBO = 1;
TRISBbits.TRISB1 =.1;
TRISBbIts.TRISB2 = 1;
TRISE = 0;

DFLTCON = 0x0390 ;
QEICON = 0x240E ;

}

return 0;
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(EE SEMICONDUCTOR KMBOSON6OP

N CHANNEL MOS FIELD
TECHNICAL DATA EFFECT TRANSISTOR
General Description
This planar stripe MOSFET has better characteristics, such as fast A 0
switching time, low on resistance, low gate charge and excellent ; —ic
. - - . . . F
avalanche charactenstics. It is mainly suitable for active power factor —% -

. . . E] G DIM] MILLIMETERS
correction , electronic lamp ballasts based on half bridge topology and A 59102
switching mode e It 2 5 MAX

g power supplies. C 1.3+0.1/-0.05
D 08+ 01
E #36£02
F 28+01
G 7
FEATURES H 0.5+H1.1/-0.05
. == = 1 15
Vpss= 60V, Ip=50A ; e
- Drain-Source ON Resistance : X 146
Rpgion=0.022 @ @Vgg=10V ; :;ioﬁl.x
. = N 2.54:02
Qg(typ.) = 32nC 5] 45202
- Improved dv/dt capacity, high Ruggedness P 74%02
- Maximum Junction Temperature Range (175C) oame e e
2: DRAIN
3. SOURCE
TO-220AB
MAXIMUM RATING (Te=25TC)
CHARACTERISTIC SYMBOL RATING UNIT
Drain-Source Voltage Vpss 60 A%
Gate-Source Voltage Vass +20 Vv D
@Tc=25¢C . 50
D
Drain Current @T=100¢ 38, A
Pulsed (Notel) Ipp 200
Single Pulsed Avalanche Energy
(NOtC 2) EAS 493 mJ
Repetitive Avalanche Energy s
(NO te 1 ) E AR 12 mJ
Peak Diode Recovery dv/dt
(Note 3) dv/dt 7.0 V/ns
Drain Power Te=257¢ p 120 W
L D
Dissipation Derate above 25T 08 Wit
Maximum Junction Temperature T; 175 c
Storage Temperature Range Tgg -55~175 T
- Thermal Characteristics
Thermal Resistance, Junction-to-Case Ric 1.24 W
Thermal Resistance, Case-to-Sink Riwes 0.5 TIwW
Thermal Resistance, Junction-to-
’ R,
Ambient hIA 62.5 W

06. 4. 24 Revision No : | KELC 116



ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor
with 2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Features and Benefits Description

= Low-noise analog signal path The Allegro® ACS712 provides economical and precise
* Device bandwidth is set via the new FILTER pin solutions for AC or DC current sensing in industrial, automotive,
* 5 us output rise time in response to step input current commercial, and communications systems. The device

* 50 kHz bandwidth

= Total output error 1.5% at Ty=25°C, and 4% at <40°C t0 85°C
« Small footprint, low-profile SOIC8 package

* 1.2 mQ internal conductor resistance ;
= 2.1 kVpyg minimum isolation voltage from pins 1-4 to pins 5-8 fault protection.
= 5.0V, single supply operation

= 66 to 185 mV/A output sensitivity

= OQutput voltage proportional to AC or DC currents

package allows for easy implementation by the customer.
Typical applications include motor control, load detection and
management, switched-mode power supplies, and overcurrent

The device consists of a precise, low-offset, linear Hall
sensor circuit with-a copper conduction path located near the
- Factory-trimmed for accuracy surface of the die. Applied current flowing through this copper
- Extremely stable output offsetvoltage conduction path generates a magpetic field which is sensed
« Nearly zero magnetic hysteresis by the integrated Hall IC and converted into a proportional
= Ratiometric output from supply voltage voltage: Device accuracy is optimized through the close
proximity of the magnetic signal to the Hall transducer. A
precise, proportional -voltage is provided by the low-offset,

Package: 8 pin SOIC (suffix LC) chopper-stabilized BiCMQS Hall IC, which 1s programmed
for accuracy after packaging.

The output of the device has a-positive slope (>Vigyr(qg)
when an increasing current flows through the primary copper
conduction path (from pins 1 and 2, to pins 3 and 4), which
is the path used for current sensing. The internal resistance of
this conductive path.is 1.2 mQ typical, providing low power

Continued or the next page...

Approximate Scale 1:1 E

Typical Application

YV
1 Vi B
ps VEE v
7 our
Py VIOUT ——o=0 C,
0

Lo
e ACSTI2 | L
6 =
3l\p_ FILTER

4
P~ GND 5

Application 1. The ACS712 outputs an analog signal, Vyr.
that varies linearly with the uni- or bi-directional AC or DC
primary sensed current, Ip, within the range specified. Cg
is recommended for noise management, with values that
depend on the application.

ACS712-DS, Rew



AC S 71 2 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Characteristic Performance
Ilp =30 A, Sens = 66 mV/A unless otherwise specified

Mean Supply Current versus Ambient Temperature Supply Current versus Supply Voltage
Vcc =5V
10.0 10.5
9.5 103
a0 e —— S 10.1
E a5 z 9'2 e
= v 9.
$ 50 “% 85 "
H 93
378 21 ==
7.0 8.9t
6.5 8.7
6.0 8.5
-50 0 50 100 150 200 45 46 47 48 48 5 51 52 53 54 55
Tal*C) Vee (V)
Magnetic Offset Current versus Ambient Temperature Nonlinearity versus Ambient Temperature
1.00 2.0
1.8
0.80 1.6
%‘ t 1.4
= 080 & 12
3 =i 4 %4
& 040 W08
0.6
0.20 04
0.2 [ S
[} 0
-50 0 50 % 106 150 200 =50 Q 50 100 150 200
Ta{C) T, (°C)
Mean Total Output Error versus Ambient Temperature
5.0
4.0
E 3.0
.é 2.0
W 1.0
2 .0
-2.0 =
-3.0
-4.0
-5.0
-50 1] 50 100 150 200
Ta {°C)
Output Voltage versus Sensed Current Sensitivity versus Sensed Current
4.5 75.0
4.0
35 /’ TS _ 700
s 30 > —i50 g e s | T4 ("C)
- 25 - B85 E 650 = - 85
g 20 pait] P ]
> - ]
/ 60.0
1.5 /
1.0 Lo 56.0
05 -
o 50.0
-30 <20 -10 0 10 20 30 -30 -20 =10 0 10 20 30
Ip (A) Ip (A)
Allegro MicroSystems, Inc. 7

115 Northeast Cutoff, Box 15036
Worcester, Massachusetts 01615-0036 (508) 853-5000
www.allegromicro.com




MUR1510, MUR1515,
MUR1520, MUR1540,
MUR1 560
SWITCHMODE™
Power Rectifiers

... designed for use in switching power supplies, inverters and as
free wheeling diodes, these state—of-the-art devices have the
following features:

Ultrafast 35 and 60 Nanosecond Recovery Time

® 175°C Operating Junction Temperature

Popular TO-220 Package

High Voltage Capability to 600 Volts

Low Forward Drop

Low Leakage Specified @ 150°C Case Temperature

Current Derating Specified @ Both Case and Ambient Temperatures

Mechanical Characteristics:

® Case: Epoxy, Molded

® Weight: 1.9 grams (approximately)

¢ Finish: All External Surfaces Corrosion Resistant and Terminal
Leads are Readily Solderable

Lead Temperature for Soldering Purposes: 260°C Max. for

10 Seconds

Shipped 50 units per plastic tube

Marking: U1510, U1515, U1520,U1540, U1560

MAXIMUM RATINGS

Please See the Table on the Following Page I

@ Semiconductor Components Industries, LLC, 2000 1

October, 2000 - Rev. 2

ON Semiconductor™

http://onsemi.com

ULTRAFAST

RECTIFIERS

15 AMPERES
100-600 VOLTS

MARKING DIAGRAM

O

U15xx
TO-220AC U15xx = Device Code
CASE 2218 x  =10,15, 20,
PLASTIC 40 or 60

ORDERING INFORMATION

Device Package Shipping
MUR1510 TO-220 50 Units/Rail
MUR1515 TO-220 50 Units/Rail
MUR1520 TO-220 50 Units/Rail
MUR1540 TO-220 50 Units/Rail
MUR1560 TO-220 50 Units/Rail

Preferred devices are recommended choices for future use
and best overall value.

Publication Order Number:
MUR1520/D



Data Sheet No. PD60147 Rev.T

International
TGR Rectifier IR2110(S)/IR2113(S) & (PbF)
HIGH AND LOW SIDE DRIVER

Features Product Summary
® Floating channel designed for bootstrap operation
Fully operational to +500V or +600V VorrseT (IR2110) 500V max.
Tolerant to negative transient voltage (IR2113) 600V max.
dv/dt immune
® Gate drive supply range from 10to 20V lo+/- 2A [/ 2A
® Undervoltage lockout for both channels
® 3.3V logic compatible VouT 10 - 20V
Separate logic supply range from 3.3V, to 20V
Logic and power ground +5V offset ton/off (typ-) 120 & 94 ns
® CMOS Schmntt-tnggergd inputs with puII-dO\:-vn Delay Matching (IR21 10) 10 ns max.
® Cycle by cycle edge-triggered shutdown logic IR2113) 20
® Matched propagation delay for both. channels ( ) ns max.
® Outputs in phase with inputs Packa ges

® Also available LEAD-FREE

Description

The IR2110/IR2113 are high voltage, high speed power MOSFET and
IGBT drivers with-independent high and low side referenced. output
channels. Proprietary HVIC and latch immune CMOS technologies
enable ruggedized monolithic.construction.. Logic inputs-are compat-
ible with standard CMOS or LSTTL output, down to 3.3V logic. The
output drivers feature a high pulse current buffer stage designed for minimum driver cross-conduction. Propaga-
tion delays are matched to simplify use in high frequency applications. The floating channel can be used to drive
an N-channel power MOSFET or |GBT in the high side configuration which operates up 10500 or 600 volts.

14-Lead PDIP 16-Lead SOIC
R21101R2113  (-IR21108/IR2113S

Typical Connection bp 9500V or 00V
— Ao} o ED =
VootV Vg 1T
T
HINe HIN V=3 ° 1o
SD o sD — & JLOAD
LiNo LIN Vee 2
Vg © Ves  COM —4= } E )
Vee — LO A ,

(Refer to Lead Assignments for correct pin configuration). This/These diagram(s) show electrical
connections only. Please refer to our Application Notes and DesignTips for proper circuit board layout.

www.irf.com 1



MICROCHIP

dsPIC30F2010

28-Pin dsPIC30F2010 Enhanced Flash
16-Bit Digital Signal Controller

Note: This data sheet summarizes features of this group
of dsPtC30F devices and is not 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/
33F Programmer's Reference Manual”(DS70157).

High-Performance Modified RISC CPU:

Modified Harvard architecture
C compiler optimized instruction set architecture

83 base instructions with flexible addressing
modes

24-bit wide instructions, 16-bit wide data path
12 Kbytes on-chip Flash program space

512 bytes on-chip data RAM

1 Kbyte nonvolatile data EEPROM

16 x 16-bit working register array

Up to 30 MIPs operation:;

- DC to 40 MHz external clock input

- 4 MHz-10 MHz oscillator input with
PLL active (4x, 8x, 16x)

27 interrupt sources

Three external interrupt sources

8 user-selectable priority levels for each interrupt
4 processor exceptions and software traps

DSP Engine Features:

Modulo and Bit-Reversed modes

Two 40-bit wide accumulators with optional
saturation logic

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

Single-cycle Multiply-Accumulate (MAC)
operation

40-stage Barrel Shifter

Dual data fetch

Peripheral Features:

= High current sink/source I/O pins: 25 mA/25 mA

= Three 16-bit timers/counters; optionally pair up
16-bit timers into 32-bit timer modules

+ Four.16-bit.capture input functions

» Two 16-bit compare/PWM output functions
--Dual Compare mode available

+_3-wire SPI modules (supports 4 Frame modes)

+ I2C™ module supports Multi-Master/Slave mode
and 7-bit/10-bit addressing

« Addressable UART modules with FIFO buffers

Motor Control PWM Module Features:

+ 6 PWM output channels
- Complementary or Independent Output
modes
- Edge and Center-Aligned modes
* 4 duty cycle generators
+Dedicated time base with 4 modes
+ Programmable output polarity
+ | Dead-time control for Complementary mode
= ‘Manual output control
= Trigger for synchronized A/D conversions

Quadrature Encoder Interface Module
Features:

* Phase'A, Phase B and.Index Pulse input
«_16-bit up/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

Analog Features:

+ 10-bit Analog-to-Digital Converter (ADC) with:
- 1 Msps (for 10-bit A/D) conversion rate
- Six input channels
- Conversion available during Sleep and Idie
* Programmable Brown-out Reset

© 2006 Microchip Technology Inc.

DS70118G-page 1



dsPIC30F2010

Pin Diagrams

28-Pin SDIP and SOIC
MCLR 1 28[7 Avop
EMUD3/ANO/VREF+/CN2/RBO [ 2 2711 Avss
EMUC3/AN1/VREF-/CN3/RB1 33 260 PWM1L/RED
AN2/SST/LVDIN/CN4/RB2 [T 4 25 PWMIH/RE1
ANZ/INDX/CNS/RB3 []5 Y 2477 PWM2L/RE2
AN4/QEANICTICNB/RB4 [ 6 ) 2357 PWM2H/RE3
ANS/QEB/ICB/CN7/RB5 7 a 221 PWM3L/RE4
Vss 8 S 210 PWM3H/RES
OSC1/CLKI []9 N 20{7] Vob
OSC2/ICLKO/RC15 10 2 19[] Vss
EMUD1/SOSCIT2CK/UIATX/ICNT/RCT3 ] 11 ° 18[3 PGC/EMUC/UTRX/SDI1/SDA/RF2
EMUC1/SOSCOT1CK/UIARX/CNO/RC 14 [112 177 PGD/EMUD/UITX/SDO1/SCL/RF3
voo-[13 18 [0 FLTA/INTO/SCK1/OCFA/RES
EMUD2/OC2/IC2/NT2/RD1 [ 14 15[3. EMUG2/0C1/IC1/INT1/RDO
28-Pin QFN
~— o
m M
o
5 a
2z 2Z
CRE,
. ¥
W
W w
$3
R, 22
ans=s
232 o0 ®
(&)
ZElezzat
W k= WL T )N
NN NN NN
AN2/SST/LVDIN/ICN4/RB2 | 1 ® 21| PWM2ZL/RE2
AN3/INDX/CN5-RB3 |'2 20| PWM2H/RE3
AN4/QEANCTICNG/RBS § 3 19 § PWM3L/RE4
ANS/QEB/ICEB/CNZ/RES | 4 dsPIC30F2010 18 [ PWM3H/RES
vVss| 5 17§ Voo
OSC1/CLK! | & 160 Vss
OSC2/CLKO/RC1S | 7 15 | PGC/EMUC/UIRX/SDI1/SDAIRF2
PR R =l R
DO D om
OCSEREn
TMErE
§2 2260
R 8595
< a4 ﬁ =¥ 0
=< 0w
2> 888¢
¥ I8EE
RO aQz2
EE EEFS
QO ww|ss
wv o [TeTT]
cw =
29 3
a2 a .
20
=2
Tl
14}

© 2006 Microchip Technology inc.

DS70118G-page 3



dsPIC30F2010

TABLE 1-1: PINOUT 1/O DESCRIPTIONS (CONTINUED)
Pin Name Pin Buffer Description
Type Type
PGD le} ST In-Circuit Serial Programming™ data input/output pin.
PGC | ST In-Circuit Serial Programming clock input pin.
RBO-RB5 /0O ST PORTB is a bidirectional /O port.
RC13-RC14 /O ST PORTC is a bidirectional I/O port.
RDO-RD1 /O ST PORTD is a bidirectional /O port.
REO-RES5, O ST PORTE is a bidirectional I/O port,
RES8
RF2, RF3 I{®] ST PORTF is a bidirectional l/Q port.
SCK1 11O 8T Synchronous serial clock input/cutput for SPI #1.
SDI ] ST SPI #1 Data In.
SDO1 o] - SPI #1 Data Out.
881 | ST SPI#1 Slave Synchronization.
SCL IO ST Synchronous serial clock input/output for 12C™.
SDA 18] ST Syngchrenous serial data input/output for 1%C.
SOSCO (0] — 32 kHz low-power oscillator crystal output.
SOSCI I ST/ICMOS |32 kHz low-power oscillator crystal input. ST buffer when configured in RC
mode; CMOS otherwise.
T1CK | ST Timer1-external clock input.
T2CK ! ST Timer2 external clock input.
U1RX | ST UART1* Receive.
UITX 0] — UART 1 Transmit.
U1ARX | ST UART1 Alternate Receive.
U1ATX 0] — UART1 Alternate Transmit.
Voo P — Positive supply for logic and I/O pins.
Vss P — Ground reference for logic and I/C pins.
VREF+ 1 Analog  |Analog Voltage Reference (High) input.
VREF- | Analog ‘[Analog Voltage Reference (Low) input.

Legend: CMOS

ST
i

CMOS compatible input or output

Input

Analog = Analog input
Schmitt Trigger input with- CMOS levels O = Qutput
P = Power

DS70118G-page 8

® 2006 Microchip Technology Inc.




78

UszifameaInni

winaInse eusiay iadud 6 fiquou 2528
fiTmia a3y AuTansanwnalsoufnmaauduuaz
aawdasanlaiouaryiinnmey dmia sy h
anfianAmnysumans aontudwme uladwszeey
indungunmIaanszialull 2547 danuaulauaz
anuanalua1IaInITa IWHN LI UIELECTRICAL
MACHINE 214810170 n19nauRnaasuazm sl
13unT8 Finite Elerment Analysis , Ms-office , Internet &
E-mait Hndiufivs s Siuua a@hwaas) e sening
(Ao TU WY T W ehaaT 2550

E-maily: act_jung@hotmait.com

Wagnd At dening [Hui. 24’ a3 InY 2529
ﬁa’:’mi‘ﬂaqwsﬂﬂm: SUIANTTAN B I=A LI THUFN BN
eoueniarasuilannilsrSen Sy FynTTINT 1
fowfam NS ans anainimne lwlafingzeoy
InAtIRMNAAIR IR IET MY 2647 TiamEulalia:
aaNown e aan s eI ELECTRIGAL
MACHINEa W gaa 3 emeaaifgasitaznaslsllsunsu
Finite"Element Analysis©MPLab,Ms-office’, Internet & E-
maiy Apuiiumaslalmalspdliening Weu
[eagn 00 Worn1aa 2560

E-mail : oifi_greentea@hotmail.com



79

wingniaoe Awana Nawn 31 AxAN 2528
AIRIA THUIN FUTINIANNTUNTLUAN B ADUAWURS
AauUa 18N RTHURATFITIA VIRTAUATRITIA 1T
= ‘ﬂ' = [ 4 a as
anwnamdantsuanaas sudantsy Wi sontu
tnﬂTuTaﬂws:a]auLﬂé’ﬂti’\qmﬂmsmﬂm:ﬂa Tl w.e.
2547 Hanuawlanazanuntalug1adaansivni

WIUI Machine A0 IUNIIElYUTUNTY AutoCad ,
FLinite Element-AmalysisMs-office , Internet & E-mail
Tumsinnufinsiwihdmainge dulng sewdn

LaDwBBIUN TN (Faw naeniay 2550

E-mait ¢ suthikun_“w@hotmail.com

WIFENG  Wadliiia iieawi 30 ning ey 2529

ﬁiaw‘fﬂnymwumum FNSINTIANWA SR Uz Y
vou@nEnaanakiazeenaoin aSoEnaiiaung
wldwssusun laid S eaunsUings AN I
A IR auanas sdnaiuladwsdeuinddan
NI IANSENlu T WA 2547 ianfsulduszany
ugtuEIN AINIIR WL WS Power Bleétronics
a70F N0 W3 LB lUsunan@uto,CAD | PLC, Protel
99 SEAmanwAm s ugifiastinaulng szwing
LOULT WD W RAaaT 2550

E-mail : kala_kasang@hotmail.com





