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## 5070704021 : MAJOR ELECTRICAL ENGINEERING

KEY WORDS: AC VOLTAGE SUPPLY, FREQUENCY CONTROL, DC TO AC INVERTER
ATIP SUMANAPISAN : A DEVELOPMENT OF 5KV-AC HIGH VOLTAGE, 5A.
WITH A VARIABLE FREQUENCY IN RANGE OF 10 — 500HZ. FROM DC HIGH
VOLTAGE SUPPLY. ADVISOR: ASST.PROF.WEERAPUN RUNGSEEVIJITPRAPA,

Dr.-Ing. 81 pp.

This thesis presents the prototype of AC voltage supply which can be controlled
the frequency in the range of 10 - 500 Hz from DC power supply. This uses to supply
the power for high voltage electrical equipment with high capacity load such as
underground high voltage cable or GIS etc. Using the AC output voltage through the
resonance transformer for increasing the voltage up to 5 kV. Typically, the test system of
electrical equipment on-site with 50 Hz is large, the transportation of the testing device
is quiet difficult. This test system can be adjusted the frequency of AC output voltage to
fit with resonance frequency with the test equipment. This reduces its primary current
and size. The results from the test system can be used with the capacitor between
600pF and 48.2nF at testing voltage of 5kV. It is given the resonance frequency at 333
Hz and 45.5 Hz and provide the minimum currents from AC power supply at 637.7 mA

and 3.1743 A, respectively.
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FN9NN 5.4 TUIATBIUINALUATNIZUATIAIINTIAN IR ALUANA LU AUNTEUARA LTI A

5 Alalnas Wasanuluaanaaala1nn 600 AN

ANDTRS 1LI9AL WIAUNITUA | uNAUINeen | nITuadulgu
uwsaianeen | nevuamssn | pesfuslouund | enfidwea | gfi@eduenuld)
(viigmef) Wi (Taas) (Tnas) (Tnas) R =1 ohm.
333 9.5 - 626.2 94.6
333 - 47.7 5.09 kV. 637.7
150 55 - 516.1 410.1
200 55 - 561.4 268.0
250 55 - 588.1 1741
300 55 - 620.1 96.9
350 55 - 659.7 109.0
400 55 - 678.8 161.1
450 55 - 699.6 2111
500 55 - 738.4 321.5
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F19NN 5.5 TUIATBIUINALUATNIZUATIAIINTIAN IR ALUANA U AUNTEUARA LTI A

5 Alalnas Wasanulaanaaalaunm 25.1 w1 lun 5

AR TN, LpAUNTEUE | UsNAuINeen | naTuadulgugl
usaianeen | nevudnsean | paefislouud | efiduiea (Raauanuls)
(viigmef) Wi (Taas) (Tnas) (Tnas) R =1 ohm.
62.5 8.3 = 546.3 226.6
62.5 = 51.7 5.08 kV. 2272
20 5.3 - 245.3 1192
30 5.3 - 355.7 1015
40 5.3 - 445.4 760.8
50 5.3 - 508.2 519.4
60 5.3 X 544.3 240.4
70 5.3 - 547.5 370.6
80 5.3 - 524.4 601.4
90 5.3 E 486.8 818.2
100 5.3 5 443.4 993.3
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FN9NN 5.6 TUIATBIUINALUATNIZUATIAIINTIAN IR ALNANA LU AUNTEUARA LTI A

5 Alalnas Wasanulaanaaalaunm 48.2 w1 lun 5

AR TN, WIAUNTTUA | UINAUINReN | nITuanuLlgund
usaianeen | nevugnsen | paefislouud | enfiduiea (Raduanuls)
(vigmef) Wi (Taas) (Tnas) (Tnas) R =1 ohm.
45.5 5.2 = 487.9 316.5
45.5 = 53.0 5.07 kV 3174.3
10 52 - 211.3 1198
20 5.2 - 273.5 1120
30 5.2 i 404 .1 788.9
40 52 - 496.3 371.9
50 5.2 3 478.6 454.5
60 5.2 - 453.3 801.9
70 5.2 ¢ 382.5 1037
80 5.2 S 347.2 1128
90 5.2 5 284.8 1243
100 5.2 = 246.6 1304
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nulszq dlauud | pesfislouund | enfifuien (Raduanuls)

(Winn5m) (v85me0) (Taasl) (Taasl) R =1 ohm.
600 333 47.7 5.09 637.7
1100 278 48.1 5.08 758.4
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35100 52.6 52.2 5.03 2557.0
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AnANNANTUEFINAI9aIiuI L sumagenaun 5 AlalaadiuandaLfy
U3291UNAFN"T ﬁ@mmmm@uL:‘IsnLLuwﬁmmqwmziﬁmmmmummﬂ;mL.mmf«imﬁ@ﬂﬁzgm
Taeidsnunsnaneusssumagasiiaung 5 AlaladlEwinAy uwideuRaudenlnani sy
TUIAUBIAA LU 79 auuinAnuisl LT I099aImMAde Ui AN anAdLAZIUN AN TS
m@@mmdm”mﬁfﬁhlﬁu'@”umm"ﬁﬁu mngﬂﬁ 5.24 @:memmummﬂmLma'w'fmﬁqmi

Tnuuudresivansaiiulssquuinsie

3500
45.5 Hz.

3000 Pad

o ;ﬁy
2000

1ocy/
1500

1000 278 H /

500
—t—current(mAa.)

o}

600 pF 1100pF  10100pF  25100pF  35100pF  48200pF

T
%

917 5.24 auanszua s e NdluuwEnAafiulszqaunasinge



g
s
<.
o

asUnauazdaiauauLue

6.1 agUuanisasuuuataasuuasngllilnszuasaunanansantuananNdla
AN INUFRTURUNLAUANITATINLULAN AR AIa e WA NIz LA A UN AN
dl v dl v [ % a a [ %4 a o a [~3 v o/ o
pouANANDLE  delduannisadageusenuuuuididagian Tunnsasnedoynniusesis
NITLAARLINDBNANNWIAUNTZWARTIENTS FanN958 InTiInunszuaaas 220 ThasunL
uiautlaspruanusssuuarasasilasussAuliidunsvians T9aNN13659ULLLAABITDS
1 1 o K % o dgj
fouMaa Az TINNaNIMAaas tHnaaglasl
1. wradane Wi NI L LA A UAINI TN ATI9LIIFUNTE AR UL aan LT v
Ty ulmdls Tnadauianesusssunszuagduanaansiuusgs 5 dlaloas(aniiduies)
AR NN LU UL AUATAINNIDATLANTLUIATBILIIAUN TTIAR NI 1FFAUA 0 D
220 T9a6

2. wnadang I NIz uARALAINITDATLANAIINDTDIUIIAUN TLUAAALYN

v
o |

aan lFFeus 10 D9 500 @9md MNNIATFIUNIINAARLNUTENNU IEC 60060-3

3. qeasianuaredumasEe s uaadUF ldudnnnsedngs JatlaTala¥!
LLazﬁﬂfqﬂmmimaé’m%Lﬁﬂm@ﬁmﬁﬂéﬁL%’mﬂ%ﬁlumm’é’mLLuuﬁf]@mifu A1N1INNY
wssAunszuansadinliuinndn 220 Tq@rﬁmﬂﬁﬁqa‘ﬂmaﬁLﬁﬂm@ﬁmﬁrmﬂlmw@muﬁq
naanlidnasuazldiiaauEaunin

4. iuﬂﬂ@mmm@uﬁiuamﬁqLﬁuﬂizwmm 600 Winwim, 1.1 wrlunnin,
10.1 wnurndn, 25.1 unlundn, 35.1 unlurhiauaz 48.2 unlurhiaiusesunagey 5 ila
‘Efmﬁmmmﬁ’wmiwmmuﬁmmﬁLaéisml,uwf(Resonance testing) %q@fﬂwﬁw 10 — 500

.8

demdlavianue IaaaudisTaunudnldae 333, 278, 100, 62.5, 52,6 WAL 45.5 LH9Ad

pnaauLarliANszuan ganqaannelouuwd ailunisannsyiaresgaunasanad

b

v A v
faaldlunimegauasldnnn



57

6.2 oy inuuazdalduanue

1. Tudumaunisaiieesasadindedyyinudu tinifyuinisg
o A a v d’j [ % ca @ a nzi | :: 1
annvasrsaiinmAdINteuauiuglnsaiddnynsetindnlddesnds 1y
- doyundaduneaninld (1IR2110) SeunazlndinaAuseduandingapnangly
arn1snacuaNniIsila-Unresdyyraunldduneaidaldviu sinldiianasg
Mearuniautunaziiadnagas uilalagiinindasusiduinaludld1gled
was PCc923 deldalunisasugunisila-ladnyyinindandiunn
- Ty anifiasainTuannialucsas ufileleasdadafivdszqasansendng
dquanuazauaasussAunsrianssandnialiidoaiiulszqlniin

2. arnngntinuuanaeduradany Wi nszuaadunasuanA N ARl
o’ | dl 4 v o o Q./dl o c @ o
Wanwnsaa g usnaiausssuanaannszuasaaugllmilinusssuenfiduea 220 1as

3. lunisaircuuuataesiuasang iinszuaadud 1¥n1s15upn6n

fnuntulunisaauaNANDyagIuIedtyyIneean deanatin llwmun ina lauilunuw

a 49 v

1 1
a =

u?ﬂﬁmmﬁmmL‘ﬁ@ﬁlaﬁmmmmﬂ@d@mwmﬁmmimiﬂLﬁ'lﬂslﬁLﬁmmmmmﬂmﬂéﬁ”u

4. zﬁwﬁ*umiv‘w“mmeqmmmuuﬁwmﬁﬂﬂummmmumﬂmLﬁmfu
ATNNT0UN ”m;tmml,l,mﬁumumzﬁ“um@@ﬂmnﬁmLLM@'MWMWWﬂ%LLMﬁUﬁﬂ'ﬁ*umwﬁi%
I W serinumtiowassTaudile inAusesuliinnnndnsysu 5 Alalassell Wesesiy

TuaanaaaunFeANg I geauls



(2]
(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(1]
[12]

518N15219D9

IEC 60060-3, High-voltage test techniques-Part 3: Definitions and requirements

For on-site testing, pp. 14-17, 2006.

[EC 60-1, International Standard High-Voltage Test Technigue, " Edition, 1989.

d19e Asdavenn, aanasuniliusegs, npemwavnuag: drininqiiasnend

NUNINYIRE, 2547,

0309 13105, n12eanuULLUAIaNy IWLULZI AT, 218911NN99RE, AT
FANITUANART, NUINLNAEFTLIVN, Uil 26-49, 2552,

Chugiat Garagate, Power Electronic Design, the Faculty of Engineering,

Electrical Department, Kasetsart University, 2005.

Miaja, P.F. Lamar, D.G. Arias, M. Hernando, A switching power supply design

tool for educational purposes in power electronics, EPE'09 13th

European Conference, pp.1 — 10. 8 — 10 September 2009. Barcelona,
2009.

Beyer, M., Boeck, W., Mouller, K. and Zaengl, W., High Voltage Engineering
(Theoretical and Practical fundamentals for application), Springer-Verlag,
Berlin, 1986.

Arora, R. and Mosch, W., High Voltage Insulation Engineering, New Age

International Publishers Limited, Wiley Eastern Limited, India, p. 206,
1995.

o

1lsequ nasdumna, PIC Works Examples and C Source Code, N4N:

wangansmnA

3w wAgunete uay Fadmnl Aunsansdla, Bewjuaztfiifnng

Tulaspauingiaad PIC, NPamnWumLAT: UTUAN LENINETLNUE

Gregory Washington, Simulink Tutorial, OHU-ME, pp. 1-31, 2002.

The MathWorks, Inc., Dynamic System Simulation for MATLAB, Copyright 1990-

1999.



AWIAINTAUUNITINY 1A
CHuLALONGKORN UNIVERSITY



MARNUIN N

Azt ANNIARATaad I TATAaUTNIaIAaTIUaS PIC24HJ128GP306

PEV & Table
Data Access
Control Block

-

nterrupt
Controller

Data Bus

<

Address Latch

Program Memory

Ciata Latch

A
S 18 16 '

Address Bus

Instruction
Decods &
Contral

* Data Latch
X RAM
Program Counter
Stack Loop Address
Control Control Latch
Logic Logic
18

Address Generator Units

N

Control Signals
o Warious B u::-c:ks1

ROM Latch

Instruction Reg

17 = 17 Multiplier

Literal Diala

<

v

[

18 x 18

W Register Array

asczcLka| _ Tming Fower-up {
C-SC‘i-'-CLKI Generaton [ Timer Diwide Support
Eﬂ Cisciliator
FRCAPRC Stari-up Timer
Oseillators Poweron
Resat
Precision
Band Gap | Vatchdog
Refzrence Timer
Voltzge Erown-out
Regulator Ll Bert

C1

B

&

P PORTA
DMA
RAM
| FORTE
DA s
Controler
| FORTC
=] FoRTD
18
. ] FORTE
i
PORTF
18 | FORTG

Voocors/\Vcar Voo, Waz b min=3
Ti:"'g“ ADC1.2 ecam12 | |uasTi2
v v v v v
Ic1-3 oo CN1-23 SPI12 12C1.2
PWM1-8 -~ s

717 n.1 lnazunanes PIC24HJ128GP306




PIC24H

Pin Diagrams (Continued)

G4-Pin TQFP
w =t
g g
T
Bk
[Ty
R
g e e
oo PREEEEE
- o 0T e = u iy
GobBpLe8idL8830Y
ECEEEEE=>0Q000Q0000
e BHEERRGERBEARHEERES
RG15 1 48 PGC2EMUCZISOSCOTICKICNIRG 14
AN1BTICKITICKAC 2 47 PGDZEMUDZSOSCITACKICNTRC IS
ANATITACKITECKIRG2 3 4683 oc1/RON
SCKIICHEREE =4 453 IC4INTARD N
=0 5 449 ICHINT/RO1D
5002 & 43 IC2UICTSANTZIRDE
7 421 |C1NT1/RDE
T=TmsckicNiiRss e PIC24HJ128GP306 41 Was
Was ] 403 0SCACLKOMRCS
Voo 10 289 OSCUCLKINRC12
ANS/NCAICNT/RES 1 22 oo
AN4/ICTICNE/RES 12 7F SCLIRG2
AN3ICNSIRB3 13 26 SDATRGS
ANZEETICN4REZ 14 25 UIRTSISCKINTOIRFS
PECHEMUCHAN 1 VREF-CHIRE 15 2469 UIRXSDIIRF2
PGOMEMUDAANDVREF+HGN2IRED 16 33 UITHISDOIRF
CEPERANANELAEARER
EQo@on e R S
gggﬁg&fmmggmmm.n&;
=TT g gL EEEEs g
ok 28 S= doddz o
Q= W $EI5EY
g9 b @8 ZEp@ma
iz B LEE PRl
o= 5Q% %
S 0O T v R
=0 =55
W o £
)
L

517 n.2 21194 PIC24HJ128GP306



= a e‘dl o o
TNEATIRE ﬂWWQLWﬁuﬂﬂﬂﬁﬂﬂﬂ?MW@W tymﬂmm:‘

International
IR Rectifier

HEXFET® Power MOSFET

PD - 94801

IRFP460PbF

® Dynamic dw/dt Rating

® Repetitive Avalanche Rated
Isolated Central Mounting Hole
= Fast Switching

® Ease of Paralleling

® Simple Drive Reguiraments

* Lead-Free

i Vpsg = 500V
5 ID = EOA

Description

Third Generation HEXFETs from International Reclifier provide the dasigner
with the best combination of fast switching, ruggedized device design, low

on-resistance and cost-efieciiveness.

Tha TO-247 package ias preferred for commercial-industrial applications
where higher power levels preciude the use of TO-220 devices. The TO-247
is similar but superiar fo the earlier TO-218 package because of its isolated
mounting hole. It aiso provides greater creepage distance between pins io

meet the reguiremenis of most safety specifications.

Absolute Maximum Ratings

Parametar Max. Inits
o @ Te=25°C | Continuous Drain Gurrent, Vas @ 10V a0 |
Io@ Te = 100°C_| Conlinuous Drain Current, Ves @ 10V | E | A
o Fulsed Drain Current @ 1l 80 I
Po @ Tc=25°C | Power Dissipation e 260 W
I | Linear Derating Factor : | 22 ... 8
Vos Gato-to-Source Vollage | +20 "
Eaz Single Fulse Avatanche Energy @ SE0 | md
lsn | Avalanche Current G {at E
EaR Repelilive Avalanche Energy © _ = m.J
dwdt Peak Diode Recovery dv/dt & o1ncoy. B8 Vins
Ta DOperating Junction and -55 to +150 '
Ts1a | Storage Temperalure Range - "

_| Soldering Temperature, for 10 seconds 200 (1.6mm from case) |

__| Mounting Torque, 6-32 or M3 screw

Thermal Resistance

— 10bbin (1.TNm) ]

: S _ . {HORRIR0ar R TP Mox. | Links |
Lo’ S| ... D g = | DA

Facs = |Case-io-Sink Flal, Greased Surlace = 023 | - .
(R | Junction-lo-Amibdent { - — |40 |

U7 n.3 ;eaviRuanematingesnedaainasiue? IRFP460POF
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PC923LONSZOF
Series

W Description

PCO2ILONSZOF Series containz a LED optically

coupled 1o an OPIC chip.

9

Itis packagedin ag pin DIP, available in SMT
ullwing lead form option.
Imput-outputisolation voliage(ms) is 5.0 kY, High

spead response (teuy, s - MAX. 0.5 ps).

B Features

1

=

.8 pin DIP package

Double transfer mold package

{Ideal for Flow Sokdaring

. Buikt-in direct drive circuit for MOSFET / IGET drive
{lote, loze © 0.6 A)

4. High speed response (teug, teen - MAK. 0.5 us)

. Wide ocperating supply voltage range
(Voe=1510 30 V)

. High noise immunity due to high instantaneous
common mode rejection voltage Sy @ MIN. -
15KV us, CML : MIM. 15KV sy

. High izolation voltage batwean input and output
{Wisomey © 5.0 KV

. Lead-frea and RoHS directive compliant

63

High Speed, Gate Drive DIP 8 pin
*OPIC Photocoupler

B Agency approvals/Compliance

1. Recognized by UL1577 (Double protection izolation),
file Mo, EG4300 (as modal Mo, PCO23IL)

2. Approved by VDE, DIM EM&0T 47-5-21* {as an
option), file Mo, 40002898 (as model Mo, PCO23L)

3. Package resin : UL flammability grade (94V-0)

“IDIN EMEOTAT-5-2 : sucoassor slandard of DIN VDECSEd

B Applications
1. IGETMOSFET gate drive for invartar control

17 n.4 MeazipuanIemAlintesaduIng PCI23



64

MARNUIN 1

v
o

agunadans i nszuasaULIIgINaImNInAILANAND LR 10 - 500 (E9Rd
|

E oD 18 ﬁﬂmj

2 ave
= 1.  ®BE

HPEIVTLNE

(.:

NEOYFLNE
T
G F4}
K
HEIOVILNE 3
= /j
\‘ . I
Yea

A

o o w ¢ o d dny &
117 9.1 uanenasragumasans i nIzuas AU LI IAUgIN AN TN ATLANAND LAFIULE 10 -

500 L&gmd



MAMMARNUIN A

¥
o e L

Tdsunsuuazgamdananzaslulnsaaulnsaiaas

#include <p24HJ128GP306.h>
#include <timer.h>
#include <uart.h>

#include <math.h>

#define Pl 3.14159265

#define TEST1 LATDbits.LATD1

#define FCY 80000000

#define THE_BAUD_RATE 115200
_FOSCSEL(FNOSC_PRI); // Primary (XT, HS, EC) Oscillator

_FOSC(FCKSM_CSECME & OSCIOFNC_OFF & POSCMD_XT);

_FWDT(FWDTEN_OFF); // Watchdog Timer Enabled/disabled by user software

const unsigned char Patt1[8]={0x01,0x02,0x04,0x08,0x10,0x20,0x40,0x80};
const unsigned char PattC[16]={'0",'"1','2",'3",'4",'5",'6",'7",'8",'9",'/A",'B','C",'D",'E",'F'};

unsigned char i;

unsigned char RxArray[256],RxCount,RxIndex,RxStatus;

unsigned char Rx2Array[256],Rx2Count,Rx2Index,Rx2Status,Rx2Start;
unsigned char Status,Buf,A_Act;

unsigned int SubCount1,SubCount2,ADCValue,AD1;

unsigned char CountAdc,Index;

unsigned long TmpAdc;

unsigned int Frequency,FrequencyOld;

unsigned int Array[100];
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float f1,f2;

const unsigned int SineTable[100] = {
800,
850,
900,
949,
998,
1047,
1094,
1140,
1185,
1228,
1269,
1309,
1347,
1382,
1416,
1446,
1475,
1500,
1523,
1543,
1560,
1574,
1585,
1593,
1597,
1599,
1597,
1593,
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1585,
1574,
1560,
1543,
1523,
1500,
1475,
1446,
1416,
1382,
1347,
1309,
1269,
1228,
1185,
1140,
1094,
1047,
998,
949,
900,
850,
800,
749,
699,
650,
601,
552,
505,
459,
414,



371,
330,
290,
252,
217,
183,
153,
124,

124,
153,
183,
217,
252,
290,
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330,
371,
414,
459,
505,
552,
601,
650,
699,
749

void Delay1(unsigned long Dat)

{ unsigned char i;

while(Dat > 1)

{
for(i=0;i<=250;i++){}
Dat--;

}

}

void _ISR _U1TXInterrupt(void)

{

IFSObits.U1TXIF = O; // Clear TX interrupt flag

}

// Interrupt service routine RX UART1

void _ISR _U1RXInterrupt(void)

{ unsigned char buff;

IFSObits.U1RXIF = 0; /I Clear RX interrupt flag
RxArray[RxCount] = ReadUART1();
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RxCount++;

}

void _ISR _U2TXInterrupt(void)

{

IFS1bits.U2TXIF = 0; /I Clear TX interrupt flag

}

I

void _ISR _U2RXInterrupt(void)

{ unsigned char buff;

Interrupt service routine RX UART1

IFS1bits.U2RXIF = 0; /I Clear RX interrupt flag

}

void InitUART_1(void)

{

U1MODEDbits.UARTEN = 0;
U1MODEDbits.USIDL = 0;
U1TMODEDits.IREN = 0;
U1MODEDIts.RTSMD = 0;
U1MODEDbits.UEN = 0;
U1TMODEDits. WAKE = 0;
U1MODEDbits.LPBACK = 0;
U1MODEDbits.ABAUD = 0;
U1MODEDbits.BRGH = 1;
U1MODEDbits.PDSEL = 0;
U1MODEDits.STSEL = 0;
U1BRG = 86;

U1STADIts. UTXISEL1 = 0;
U1STADIts.UTXINV = 0;
U1STADbits.UTXISELO = 0;
U1STADbIts.UTXBRK = 0;
U1STADbits.UTXEN = 0;

/I Bit15 TX, RX DISABLED, ENABLE at end of func
/I Bit13 Continue in Idle

// Bit12 No IR translation

/I Bit11 Simplex Mode

// Bits8,9 TX,RX enabled, CTS,RTS not

// Bit7 No Wake up (since we don't sleep here)

// Bit6 No Loop Back

// Bit5 No Autobaud (would require sending '55')

// Bits1,2 8bit, No Parity
/I BitO One Stop Bit

//Bit15 Int when Char is transferred (1/2 config!)
//Bit14 N/A, IRDA config

//Bit13 Other half of Bit15

//Bit11 Disabled

//Bit10 TX pins controlled by periph

1/
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U1STADbIts.UTXBF = 0;
U1STAbIts. TRMT = 0;
U1STADbIts.URXISEL = 0;
U1STADbits.ADDEN = 0;
U1STADbits.RIDLE = 0;
U1STADbits.PERR = 0;
U1STAbits.FERR = 0;
U1STADbIts.OERR = 0;
U1STADbits.URXDA = 0;
IECObits.U1RXIE = 1;
U1MODEDits.UARTEN = 1;
U1STADbits.UTXEN = 1;

}

void InitUART_2(void)

{

U2MODEDits.UARTEN = 0;
U2MODEDbits.USIDL = 0;
U2MODEbDbits.IREN = 0;
U2MODEDIts.RTSMD = 0;
U2MODEDbits.UEN = 0;
U2MODEDbits. WAKE = 0;
U2MODEDbits.LPBACK = 0;
U2MODEDbits.ABAUD = 0;
U2MODEDbits.BRGH = 1;
U2MODEDbits.PDSEL = 0;
U2MODEDbits.STSEL = 0;
U2BRG = 86;
U2STADbits.UTXISEL1 = 0;
U2STADIts.UTXINV = 0;
U2STADbIts.UTXISELO = 0;
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//Bit9 *Read Only Bit*

//Bit8 *Read Only bit*

//Bits6,7 Int. on character recieved
//Bit5 Address Detect Disabled
//Bit4 *Read Only Bit*

//Bit3 *Read Only Bit*

//Bit2 *Read Only Bit*

//Bit1 *Read Only Bit*

//Bit0 *Read Only Bit*

// Enable Recieve Interrupts

// And turn the peripheral on

// Bit15 TX, RX DISABLED, ENABLE at end of func
//'Bit13 Continue in Idle

/I Bit12 No IR translation

// Bit11 Simplex Mode

/1 Bits8,9 TX,RX enabled, CTS,RTS not

// Bit7 No Wake up (since we don't sleep here)

// Bit6 No Loop Back

// Bit5 No Autobaud (would require sending '55")

// Bits1,2 8bit, No Parity
/I Bit0 One Stop Bit

//Bit15 Int when Char is transferred (1/2 config!)
//Bit14 N/A, IRDA config
//Bit13 Other half of Bit15
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U2STADbIts.UTXBRK = 0; //Bit11 Disabled

U2STAbits.UTXEN = 0; //Bit10 TX pins controlled by periph
U2STAbits.UTXBF = 0; //Bit9 *Read Only Bit*

U2STAbIts. TRMT = 0; //Bit8 *Read Only bit*
U2STADbits.URXISEL = 0; //Bits6,7 Int. on character recieved
U2STADbits. ADDEN = 0; //Bit5 Address Detect Disabled
U2STADbits.RIDLE = 0; //Bit4 *Read Only Bit*
U2STADbits.PERR = 0; //Bit3 *Read Only Bit*
U2STADbits.FERR = 0; //Bit2 *Read Only Bit*
U2STADbits.OERR = 0; //Bit1 *Read Only Bit*
U2STAbits.URXDA = 0; //Bit0 *Read Only Bit*
IEC1bits.U2RXIE = 1; // Enable Recieve Interrupts
U2MODEbits.UARTEN = 1; // And turn the peripheral on

U2STAbits.UTXEN = 1;

}

/1 Initial UART1 Function

void Monlnt(unsigned int Dat)

{

while(BusyUART1());putcUART1("\n');
while(BusyUART1());putcUART1("\r');

if(Dat >= 10000){ while(BusyUART1());putcUART1(PattC[(Dat/10000)%10]);}
if(Dat >= 1000){ while(BusyUART1());putcUART1(PattC[(Dat/1000)%101);}
if(Dat >= 100){ while(BusyUART1());putcUART1(PattC[(Dat/100)%10]);}
if(Dat >= 10){ while(BusyUART1());putcUART 1(PattC[(Dat/10)%10]);}
while(BusyUART1());putcUART1(PattC[Dat%10]);

}

void MonlInt_2(unsigned int Dat)

{
while(BusyUART2());putcUART2("\n');
while(BusyUART2());putcUART2("\r');
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if(Dat >= 10000){ while(BusyUART2());putcUART2(PattC[(Dat/10000)%10]);}
if(Dat >= 1000){ while(BusyUART2());putcUART2(PattC[(Dat/1000)%10]);}
if(Dat >= 100){ while(BusyUART2());putcUART2(PattC[(Dat/100)%10]);}
if(Dat >= 10){ while(BusyUART2());putcUART2(PattC[(Dat/10)%10]);}
while(BusyUART2());putcUART2(PattC[Dat%10]);

}

void Monlnt_(unsigned int Dat)

{

while(BusyUART1());putcUART1(" ");

if(Dat >= 10000){ while(BusyUART1());putcUART1(PattC[(Dat/10000)%10]);}
if(Dat >= 1000){ while(BusyUART1());putcUART 1(PattC[(Dat/1000)%10]);}
if(Dat >= 100){ while(BusyUART 1());putcUART1(PattC[(Dat/100)%10]);}
if(Dat >= 10){ while(BusyUART1());putcUART 1(PattC[(Dat/10)%10]);}
while(BusyUART1());putcUART 1(PattC[Dat%10]);

}

void Timer1_Init(void)

{ unsigned int config,period;

CloseTimer1();

ConfigIntTimer1(T1_INT_ON);

config =T1_ON & T1_IDLE_STOP & T1_GATE_OFF & T1_PS_1_8 & T1_SYNC_EXT_OFF &
T1_SOURCE_INT;

period = 50; //5000;//3125;

OpenTimer1(config,period);

}

void _ISR _T1Interrupt(void)

{
_T1IF =0;



void configure_CN(void)

{

CNEN1bits.CN2IE = 1;

CNEN1bits.CN3IE = 1;

CNEN1bits.CN4IE = 1;

CNEN1bits.CN5IE = 1;  // Enable CN3 pin for interrupt detection
IEC1bits.CNIE = 1; /l Enable CN interrupts

IFS1bits.CNIF = 0; /I Reset CN interrupt

}

void __attribute__ ((__interrupt__)) _CNInterrupt(void)

{
IFS1bits.CNIF = 0O; // Clear CN interrupt

void Rx_00(void)

{

if(RxCount = RxIndex)

{

if(RxArray[RxIndex] == "+")
{

if(Frequency < 500){Frequency++;}
MonInt(Frequency);

}

else if(RxArray[RxIndex] == "-")

{

if(Frequency > 0){Frequency--;}
MonInt(Frequency);

}

RxIndex++;
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!
void Rx_01(void)
{

i
void Rx_02(void)

{

i
void Rx_03(void)

{

!
void Rx_04(void)

{

void RxService(void)

{

switch(RxStatus)

{

case 0x00 : Rx_00(); break;
case 0x01 : Rx_01(); break;
case 0x02 : Rx_02(); break:
case 0x03 : Rx_03(); break;
case 0x04 : Rx_04(); break;
}

}

unsigned char Convert(unsigned char Dat)
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{ unsigned char Tmp;

if(Dat > 150){Tmp = Dat-150; Tmp = 150 - Tmp; return(Tmp); }
else{Tmp = 150 - Dat; Tmp = 150 + Tmp; return(Tmp); }

}

void __attribute_ ((__interrupt__, no_auto_psv)) _T2Interrupt( void )

{

IFSObits.T2IF = 0; // Clear Timer 2 interrupt flag
}

void __attribute__((__interrupt__, no_auto_psv)) _T3Interrupt( void )

{

IFSObits. T3IF = O; // Clear Timer 3 interrupt flag

Index++;

if(Index > 99){Index = 0;}
OC1RS = SineTable[Index];
}

void Init_OC_Timer2( void )

{

OC1CONbits.OCM = 0b000; // Disable Output Compare Module

OC1RS = 800; /I Write the duty cycle for the first PWM pulse
OC1R =0; /I Write the duty cycle for the second PWM pulse

OC1CONDbits.OCTSEL = 0; // 1= Tim3 /I Select Timer 2 as output compare time base
OC1CONbits.OCM = 0b110; /I Select the Output Compare mode

}

void Init_timer2( void )



{
/I 0.000000025 At 40 MIP

T2CONDbits.TON = 0;
T2CONBDits.TSIDL = 0;
T2CONDIts.TGATE = 0;
T2CONDbits. TCKPS = 0b00;
T2CONDIts.TCS = 0;
TMR2 = 0x0000;

/IPR2 = 0x224f;

//PR2 = 8000;

PR2 = 1600;

IFSObits. T2IF = 0;
IECObits.T2IE = 1,
T2CONDIts.TON = 1;

}

void Init_timer3( void )
{

T3CONDbits. TON = 0;
T3CONDiIts. TSIDL = 0;
T3CONDbiIts. TGATE = 0;
T3CONDbiIts. TCKPS = 0b00;
T3CONDbiIts.TCS = 0;
TMR3 = 0x0000;

PR3 = 2000;

IFSObits. T3IF = 0;
IECObits.T3IE = 1;
T3CONDbits.TON = 1;

}
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// Disable Timer

// Disable Gated Timer mode

// Select internal instruction cycle clock
/I Clear timer register
/I Load the period value 14ms

//'=5.0 kHz

// Clear Timer 2 Interrupt Flag

// Enable Timer 2 interrupt
// Start Timer

// Disable Timer

// Disable Gated Timer mode

// Select internal instruction cycle clock

/I Clear timer register

/I Clear Timer 3 Interrupt Flag
/l Enable Timer 3 interrupt
// Start Timer

unsigned int CalFre(unsigned int Dat)



{ unsigned int Buff;
unsigned long Tmp1;
Tmp1 = Dat;

Tmp1 *= 39200;
Tmp1 /= 1023;

Buff = Tmp1;

Buff += 800;
return(Buff);

}

void CalTable(unsigned int Dat)
{

int main (void)

{

PLLFBD=38;
CLKDIVbits.PLLPOST=0;
CLKDIVbits.PLLPRE=0;
OSCTUN=0;
RCONDbits.SWDTEN=0;
__builtin_write_OSCCONH(0x03);

__builtin_write_OSCCONL(0x01);
while (OSCCONDbits.COSC != 0b011);

while(OSCCONBDits.LOCK!=1) {};
AD1PCFGL = OxFFFF;

AD1PCFGH = OxFFFF;

TRISD = 0x00;//0b1111111111111000;

/I M=40
/I N1=2
/I N2=2

// Tune FRC oscillator, if FRC is used

/I Initiate Clock Switch to Primary
/I Oscillator with PLL (NOSC=0b011)
// Start clock switching

// Wait for Clock switch to occur
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PORTD = 0x0000;
LATD = 0x0000;
TRISC = 0x00;
PORTC = 0x0000;
LATC = 0x0000;

TRISG = 0x00;//0b0000110010111100;

ODCG = 0x0000;
PORTG = 0x0000;
LATG = OXFFFF;

TRISF = 0b1111111111001100;

PORTF = 0x0000;
LATF = 0x0000;

TRISB = 0b1111100111001111;

PORTB = 0x0000;
LATB = 0x0000;
INitUART_1();
INitUART_2();

configure_CN();

Init_OC_Timer2();
Init_timer2();

Init_timer3();

AD1PCFGL = OxFFFB;
AD1CON1 = 0x0000;
AD1CHSO0 = 0x0002;
AD1CSSL = 0;
AD1CON3 = 0x0002;
AD1CON2 = 0;

AD1CON1bits.ADON = 1;

// all PORTB = Digital; RB2 = analog
/Il SAMP bit = 0 ends sampling ...
// Connect RB2/AN2 as CHO input ..

/l Manual Sample, Tad = internal 2 Tcy

// turn ADC ON
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MonInt(1234);
MonInt_2(7890);
RxStatus = 0x00;
Status = 0x00;
SubCount1 = 10;
Frequency = 50;
PR3 = 40000;

while (1)

{

RxService();
AD1CON1bits.SAMP = 1;
Delay1(100);
AD1CON1bits.SAMP = 0;
while (!AD1CON1bits.DONE);
ADCValue = ADC1BUFO;
TmpAdc += ADCValue;
CountAdc++;
if(CountAdc >= 15)

{

CountAdc = 0;

TmpAdc /= 15;

AD1 = TmpAdc;
TmpAdc = 0;

PR3 = CalFre(AD1);

}

}

}

/I start sampling ...

/I start Converting
// conversion done?

/I yes then get ADC value
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