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## 5270489321 : MAJOR NUCLEAR TECHNOLOGY

KEYWORDS : GPS /GSM /GAMMA MONITORING
WASAN WONGSIROIJKUL : DEVELOPMENT OF A GPS INTERFACED GAMMA
MONITORING SYSTEM VIA MOBILE NETWORK. ADVISOR : DECHO THONG-

ARAM, CO-ADVISOR : ASST. PROF. ATTAPORN PATTARASUMUNT, 125 pp.

This research was aimed to develop a portable type radiation measuring system with a
GPS locator that communicates result via mobile network. The system was designed to support
both integral and differential counting and consists of low voltage power supply, high voltage
power supply, pulse amplifier, single channel analyzer, scaler, timer and ratemeter. For ease of
future maintenance, materials and devices were locally available and economical.

The test results indicated that the maximum counts for integral counting of the scaler was
found to be 150 keps and ratemeter was found to be 100 keps. The counting time could be set
from 1 second to 99 minutes. The nonlinearity test of LLD and AE of the single channel
analyzer in differential counting system was found to be 0.20% and 0.21% respectively. GPS
receiver of system can achieve accuracies of approximately 10 meters. The energy spectrum of
Cs-137 obtained by using a 2”’x 2” Nal(T1) scintillator detector was very satisfactory with energy
calibration linearity of 0.9996. The performance of this system was adequate for education and

basic research.

Academic Year: 2012 Co-advisor’s Signature
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2.5.1 dyanaen ufienilinu GPS
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SGPGLL, 3723.2475,N,12158.3416,W,161229.487,A*2C
8GPGSA,4,3,07,02,26,27,09,04,15,,,,,,1.8,1.0,1.5*33
S3GPGSV,2,1,07,07,79,048,42,02,51,062,43,26,36,256,42,27,27,138,42*7 1
SGPRMC, 161229.487,4,3723.2475,N,12158.3416,W,0.13,309.62,120598,,*10

SGPVTG, 309.62, T,,M,0.13,N,0.2,K*6E
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' o @ ° o a d o @

AT command U Md9 AT l¥drmiumsasivdonaniug minaaovedglnsal A1da

AT+CMGC Slumdalslumsas SMS
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2.7 szuuivenlasdaygnamuy RS-232
' I Aq ¥ & @ J
RS-232 6011910 Recommended Standard 232 1 uanasgiuin i lnuwesaoynsy
a 4 J o 4 4 1 1

(Serial Port) UUABNNUAD5UAIZENIT COM Port gniiunldiieyounesz1ni1e DTE (Data
Terminal Equipment) N DCE (Data Circuit-terminating Equipment) msdod 15%81%}‘1?@1%}63361
Tums@eansiissdamen uavzldmstmuanunal (Timing) Wehmsuendoeyasonain
y " oA L/ y A A gy Y A 1o Y
nuluuaazie naazdewnanlunn 9 daveya uazIzAINNMNAMIAUNINNAIUE

Y
Y U 1

Y FY v 9 I ) <3 4 9 [ o
Vaya LazseusuUvaya @Nuuna’I@Nﬂa'l'gﬂglﬂu@]’)ﬂ’lwu@ﬂj'llllj')cl,uﬂ’ljﬁﬂﬁ'liell@yalGIfUﬂU
Y

& < A LS ~ ' < A 2 4 o v
G]f\‘lﬂ')’liJlﬁ']iHﬂ’lﬁﬁﬂﬁ’liuuﬂgljﬂﬂ’)’l Baud rate ﬂ’JnJLi’JGluﬂﬁﬁ@ﬁﬁuilziJﬂﬁﬂWiuﬂll’mm

I3 1Y 9600, 19200, 38400, 115200 kbps
+15V LSB : MSB Space

Start, 1 | 1 (0| 1| 0 0 | 1| 0 | Stop

b6 || b7 ||Stop

Idle { { { { | Idle

| Time¢ ————— |

15V f Mark

2R 2.6 AI0819UBINMIAIToYasHa ASCI #16ny3 K Mlszneuaiy

1 Start bit LLai¢ 1 Stop bit

YA o

[ o J o
MesgIuszaUdyaIMazgnivua 140 dyagauinviean 3 99 15 Toad aauaaq

Tuz1li 6 Fedaanaiioglugitosni £3 Taad 1z higwisosyylaiuiluasinlaainszay

' '
o [ ' A

daanadanan o l1E5uln Insaou Insmed salaaiuazsiaunusedu 5 Tiadnsoe

g9 q

Y ] ' ] o Y o 1 a3 Y o =® 9 =
dooniniluaiulng s Iidyana bidluaudeimuavesnasgiu RS-232 Tedoadinig
uasszaudyapunewive ¥ Iddgyanaigndesmuuaigiulaeld lodulasszaudyn
1 4 1 I
(Level converter) NoonUDULUNONIATFIU RS-232 Tagimng 131 MAX232, ICL232 1Hludu

o Aq A Y
dyanailFlumsdomsmuinaigiu Rs-232 szneudas



18

- Transmitted Data (TXD) yamdeyavn DTE 1y DCE

- Received Data (RXD) Ty iudoyanin DCE l1lds DTE
o v A o9 A q 9

- Request To Send (RTS) yamiesueedsdoyasin DTE e l¥ DCE
iASeuNI o

- Clear To Send (CTS) dya 1910 DCE iiooyanali DTE dedoya’la

'
o A

- Data Terminal Ready (DTR) ~ d@@1#910 DTE eilumsaeusuniing

d‘ 1 1
1BOUNDOY
o A & A W A '
- Data Set Ready (DSR) Q1910 DCE 1ol unssudumsisouns
. o A A ' vd g X
- Data Carrier Detect (DCD) 1910 DCE omsiFouae 1A uAuIy
o 4 1 o o -4
- Ring Indicator (RI) aM9In DCE toszyNidyan Insawi
a X <
NAVHIRNL T1IAY)

9
9 Y a A

v Y
doygraunlddimivvoyaiusgiiiies TXD d1miuds ag RXD dmSusumniu
audu 9 v lFdmSuaiuaunIsaeas (Flow control) dmsumsldaiu RS-232 uu
PR < 9 A v ]
TuTasaeuInsasiiulasna ldoz ldmes TXD uag RXD lumsaoaismniu uaneiuisa

) . - : )
T¥dyanmou 9 mwmasgldmemsdoarsfauysal

d
2.8 lulasneulnsaaas [8-9]
o dy I A

M3RIUNUFIUYDY PICISF4550 tag PIC18F2550 1l luTasneuInsameiniing
1HeNHUI8ANT1 1151053 (program memory) 11AZH178A1WT1903a (data memory) DONDIN
v A o o v A [ o a [ ~ = <3
AU N1Ta (bus) dmsvAeARNUNITalNIBUBNULIA 8 T Aanaaslugdn 2.7 Fanngilaziviu

L= J a 1 [ ] o @

1an@ig (cPu) melululnsnouInsameivzAnaenunileanuiillsunsuaioiaues
ueatasd 13 Ua nazgvesdoyanulondusildsunsy 14 da luasnziiaaane

' o 9 A 4 I a
wuaammmmagauaziﬁ]mmimtﬂmﬂmmu 8 1A

. = . =
feueaasd 13 iiuamasd & ia Ty,
N —  e——
i IERTIA . Fn WU IEATIHA
tfadiasmdn & 14 o K {iadea & fia y
Ly — e f

~ ° & 2
5']J‘Vl 2.7 HAUNTWDITNTIUNUITUUDN PIC bllliﬂiﬂ’f]ui‘ﬂiﬂlaﬂﬁ

G
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A a

ﬂmﬁwmmmmﬂmm"luTﬂiﬂeuimma@% (PIC18FXX50)

q

A g . Ao O 9 ~
. mwg;ﬂmmu RISC (Reduce Instruction-Set Computer) Haaaleaines 35
e
o o @ Y o a ~ & J o &
. f;’ﬂmiﬂﬂiz‘Vﬂﬂ1ﬁﬂﬂﬂﬁl°ﬁﬁ’mumu1muWWmLWENﬂuQQﬂ gNUMFINITNTE 1A
d' [ a d' o YA
. mmaqqqmlmﬁﬂgmﬂmmwmwmqm%ﬂ@ 48 MHz
] o a J .
. W12eANU11U51A5H (FLASH program memory) 32 1 1a'lUd (kilobyte)
[ o 9 A Aa I'4 4
. HUWANUNTUUDYD (RAM data memory) HIDIIAIADT 2048 lué
1 o 9 an 4
. HUIYNNNVDYADONTOU (EEPROM data memory) 256 lué
1 0o a Aa Jou | o Y '
. AoUAUDILHAIN ULAB NI TN (Interrupt) 14 14 unaq
=1 < o
. UaUNnN (stack) 8 5¢AU
= o ~ Y 4
. UAIVINIBIODUILY S (POR), mneisl Inwes (PWRT) nag

a d v 4
poaFaameiol Inwes (OST)
= I3 o Aa a o Y o Yy
. 1719957909000 Inwes (WDT) NR99s00dFaameslual ilvialiuy

1 d’ A o
mwaaa“lumimamgq

9
v

A 9| v 9 ' ° 1 o 9
. denilosnudoyaniluniiseanudillsunsunazritennuidoya uag
A @ 9| (4 Y
onszaumsioanla
= Y [
. Hlvwailszndanasanu
. awnsoldsunsulaeldusedu +5v 14
. ud ludoyaluniinenaws1 Tsunsua1enszuIuN1s ICD  (In-circuit

Debugger) HUWa3 A 2 41

A A 1 ~ 1 o 4
. FigannsnomuaziFeunitennus 1sunsu'la
2 o
. IWidea 2 vda+55Vv
a J
. NILUAFINUAZEDI AUDINDIA 25 mA
. s lgwasau IWihlunsalldduTvaa doond1 2 ma 91 +5 Vv uazdyg

' 9
WM 4 MHz, 20 pA N 1vliRes +3 V sazdyananniin 32 kHz desnd1 1 LA TuTwua
Uszndanaaanu
4 v A J a A 4 a @
. Tnwes 4 @1 Ao Tnwes 0 yua 8/16 U HilSanamesvuia 8 daluda In
7 A ) s s A o~ 7 s s
wos1 vua 16 Ua wienilicnamed lnwes 2 vuia 8 Ua Nilianamed Inddainamos

4 a % I'd a
1AEFAADIAIVIAT (period register) YA 8 Taluda uag Inwes 3 vuia 16 4a
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A

= ' v W 4 =
. uTuga CCP 2 4a Tag druasIUdyaunIonnlines (Capture) Jy11a 16
a =) a = 1 = 4 = a
UH ANVATIIATIFA 12.5 TRRETEITRET (ns) ﬁ’JULlﬁﬂUW]ﬂUﬁﬂJﬂﬁﬂl (compare) HUUIA 16 UN

ANVAZIBIAFIFA 200 U1 TUIUIN 2995 PWM UANNazdeagaga 10 Ua

[ <3 I aa o a o ] o o
. ﬁNfﬂm‘ﬂmﬁmmymu@uza@mﬂummammﬂ 10 Ue 91UIU 13 Yo 1MUY
4 1 o e o
. 1T FoNARLnTaloYNIUNT SPI Laglid 12C
. ’Nﬁ]iﬁ@ﬁﬁ%}ﬂy’ﬁ@wﬂim (USART) W5oun13a31a9uLeaase 9 1a
a Y Y o 2 4 (-
. ll’J\iﬂﬁ@ﬁﬁﬂ%ﬂﬁgﬂﬂllﬁﬂﬂuUlWLﬁﬂﬂ (U317ULD19AINNH U : Brown-out

A A J

. A = A A 4 (&)

detection) IWOMITIEATNY HIDITINT V31O IATLEN (Brown-out reset : BOR)

PIC18F4550 641iTuga Universal Serial Bus %30 1uga USB 1128 dm3uszuule

1 I

USB 9zu1i909ni)u 3 Usznn Ao

1. USB Host

USB Teaiintin 9ams uazaauninia USB, Aauqumssuasdoyauuiid, asiadol
Y A A Vo 2 \ A o A v A g
ToHANAIA, ATIVAOUMIFOUABNUYLNTA USB Peripheral 130 91nsal USB Ngnaotiiudn

I X dy 4 4 o ~ ]

luszuy Wludu a9 UsB szinntiazalsznen lddresenduismstanmsninnusudon
Y [] e 4 a g
A19819 USB 1szinniifio USB ¥091A509A0NNADI dIULYAAA (Personal Computer)

2. USB Peripheral

1 ] A L4 . Aa Y A [
USB #9423 ©3091n3al USB (USB Device) NN%TN lunsaouauoiso USB lad
A 1 1 9 o (% d‘ (% 1 d' 9J Y
¥39MIARNINIINY USB Taa, asaadumsaoaisainlad, mssuananildsuvoyany lad
1 9 o ] 1 ] ] Jd 2 4 a J @

, ADVAUDINDNITIDIUDIN 1ad a4 7219819 USB AN 1¥U 11d, AGUBTA WiHABT 11U
9 4 [ (] dy
au luTasaeuInsaans PIC18F4550 dneglu USB 1sznnil

3. USB OTG

v
[

USB OTG (USB On-The-Go) 1311 USB figusaiau lansaosniinm aeo du'lana

e

USB lad (USB Host) 1t USB #0924 (USB Peripheral) #118A2151a@ 1315911 USB OTG U
AN 4 Faana1991n USB Host 1tas USB Peripheral fidasnodnaeiumioram
$9uM4 USB OTG 18R Pocket PC, Mobile phone 11/

lulasaeulnsaaef PICISF4550 fwesa USB  d1wisugilnsainewiag (USB

Peripheral Device) M3 1911 nesa USB 11 PIC18F4550 Fadpaiinauiiunionetnny USB

v
A o o A o

Taer 11350 USB OTG aaiauiiandanuesTuga USB lu PIC18F4550 Hiaail
- 58951 USB 2.0

- hauianuagega 12 Mbits uagdngai 1.5 Mbit/s
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- 5995 umMImuaNLLLSWAes S, mydseyavualvaiuazdauy isochronous
- 5095 UMsIFeunonngs 32 3aifoune

- HU2BAIUTT RAM 1 Kbyte

- paslsznounolusda USB 1sznou lidae

f5ULazAIae USB

1IAIUANLSIAY USB

L)

AU USB pull-up

] ) 3 . Y a Y o s A

11314911 PIC18F4550 i Tuga USB N119 Microchip Inc. fgWaa lawannaondisi

) ) v Y 9 Aa J . . ) =< o ¥ A
w¥oulFauny usB 13udq fisenn “Microchip USB Firmware Framework” $39&M1HUIN
@ Y a o o [ 1
vamanaz InuTmsTislanea USB 32aUA1 (lower level USB protocol), AILUANNIITUEY

[ a

9 R Y o s A A Vo ¢ A '
doya, I9N1T0UINDI TR TuTZAUaTAIIT, 9BNUUUIZULeMITeuARnUgnITaliFoNse
[ 1 A Y s A 4 I Y
NN USB @199 (¥ “Human Interface Devices (HID)” Tdun WIE, AYUDIA Wuau aand
lavs13 “Communication Device Class(CDC)” aan@m3aoa155eHI19g1lnsi USB aaofu
wag aand lavsis “Microchip General Purpose USB Device Class” amana luinervesnuy
ms lauginsel USB
dy a Y o 4 4 ) ] o U ]
wennnina lulasdn lavannlasnes 1@ “mchpusb.sys” §1115UM5H1I4I WA
Microsoft Windows #5811 “Microchip General Purpose USB Windows driver” e 1w
{ o 4 4 @ 4 Aa
Tlsunsuihauumases PC annsadodisnugingsl USB a1nnielulnssnldlaonse
o . 3 AA o Yo v . ] ]
UAEWAU1 “MPUSBAPI Library” (Ju'lausisnsliinwanunldsunsuuu Windows $1e6e
Q/ ) Y] A 1 [ o a
msianlUsunsudmsudonaenuginial USB 11nlulnssw
J .
Tuga USB  wedlulasnoulnsaaesluoynsy PICISFX455/X550  ®4590D9
PICI8F4550 1/52nouAI8 “USB Serial Interface Engine” (SIE) N3095umsdodisdoya
3 A = . < 3 A 1 9
ANI599 1.5Mbit/s 99 12Mbit/s Wuanus1lunisdea1sseni1e USB lad Ay PIC18F4550
Tagh SIE vzviimsiFouae Iasasenyluga USB e ldizeudenuaisu/midinelunie
v A o [ [ 9 =
Mouen tagluga USB dalarniuguilivuseaunelu 3.3 v aie aneluluga USB azl
' o ¥ A v 2o
WieAUTIYeYa 1 Kbyte USB RAM (#0015 19911909 USB SIE uenaniidalsznonll
'd‘d

A9 Streaming Parallel Port 1035095 UNMI5UdsdoyavuIalnaiizondn “isochronous data”

o

< J 1 1 1 4 { o [ {
iWunsdedoyauun USB Isochronous Transfer(N13d3903a0d19A01ti097ions 1n15denad lu

o o

NAMFUNUTAUANUAINNTDVBIAIT oY) LEAAIAININD 2.8
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PIC18FX455/X550 Family

- e e o e e e e o = ey

I F—— == == bl
3.3V Regulator . ! External 3.3V !
| ] vuss b suppiy® |
VREGEN — EN I 'L _______ J'
optional
—_OIDD— P Externa{lﬂ
Pull-ups
FSEN 1 uiuiielio i N P
UPUEN | |
Internal Pull-up. | | (Full § (Low |
UTRDIS _ | | Speed) Speed)!
Transceiver Lo S USE B
us
USB Clock from the T|FS < — : X D+
Oscillator Module -
ucE > ‘ X p- * % »
|
— External
(15 voE! Transceiver
G 4 e | e Lo
g ’ IQ—E ;E{;Jm | § -
C—]Z | ' . 1
use | +X vmo | ! !
SIE \1 —+[< vpoll)

" =»X] sPP7:SPPO
1 Kbyte X ckispp
USB RAM ﬁ <_P* I—»{Z[ CK2SPP
—[ cSsSPP
- oespp

I |

2w 2.8 laezunsy PIC 18F4550 N1 USB Peripheral tta@Iula3a (Option)
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) v

Yy aa v o ¢ A A
ﬂ')ﬂﬂ‘wlﬂﬁw‘lu!ﬂﬁaqnﬂiﬂ‘iﬁW‘n!ﬂaf’]uﬂ

a v Y v v A d' (3 L a A | A U
3.1 ummiumswwmszuuLm‘sz'saiammummzqmmemmwmawmmsamm
v d d' d'
Insfinsinaoui
[ Y [ 9 k) 9 9 a a 7 9

ﬂTTIN@luWig‘U‘]JﬁfNﬂ']ﬂfJﬂ'J']iJgiuﬁﬁWﬂ 7 AU UBNIINAITNININATUUUAAYTLAD
9 [ 9 9 ad a 4 = a s A
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HJEJ‘L!I?J?L!ﬂiilaﬂ’ﬂuhlllIﬂﬁﬂ@ui'ﬂialaﬁ]iﬁ'l?i‘i‘l_lﬂ1i‘1/n\ﬂu HAZNTININIHUUABDUNIADT
o a3 = ) o A @ @ I
tuiludesdiou TsunsudmSudoasuaz Sudoyanuginsaionaie
4 A o
3.1.1 @Qﬂﬂi%ﬂflﬂﬂlﬂ\ii$ﬂﬂﬂwmu1

A o ] 3 ~ o J
ixunﬂwmummaamﬂu 2 ixuumimﬁjmmimdm Ul@%}l,l)ﬂ

¥ ]
A A

3111 szuuiaisdununnamisaszyinamuriiuniald Tasauisoda

9 o Y Yy 1 ' A o 7 A A
%@Qﬁﬂ?iﬁﬂﬂﬁﬂh?ﬁWm%ﬂﬁﬂ SMS (Short message SerVICG) N1ulﬂiﬁ]ﬂl181ﬂ‘iﬁw1ﬂlﬂaflu1ﬂ

HEAAITIIAZIDIAVDIANATDIAININN 3.1

ey

o}
0 % 10 Cellular frequency ]'fr;n
G S — 3
‘ 3
| Petocion SCA GpR??pS
A 1 module
| v 1T
Counter Micro
I @ N & Timer controller
High Voltage
supply i Low Voltage supply

[

MW 3.1 URUATNYDITEVUIATIFUANINANTDIZYNAA
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3 9 < ' A saq Y 3 1y
3.1.1.2 ig‘U‘ULﬂ‘]J‘U’E)lJ"aﬂﬁNL‘]JL!ﬁ’)uﬂf’)iJW’JLG]EJTVIGl%ﬁluﬂ'lilﬂﬂﬂ']‘ll’f)ua’ﬂ"lﬂ

U

A

o A o 1 : < a
izumﬂ‘ﬁm%uamﬁmmu SMS G?iwzmwﬁ’ay,aawu Hard disk UD3IADUNIAADINUVUIA
] < ) o o @
lemymnwa“lum’u‘mu%’@yjmz%nmum 1’?%@ mmmzumﬂuﬁmﬂizuumu’dm

2 o A <
FI0AZIDIAVDIAUATOIUNING 3.2

i

| GPRS+GPS Personal
module € >

,.t. Computer

. <
ﬂ?W“ﬁ 32 Lmumwmmswmﬂusﬁ'mq“aﬂmq

3.1.2 AaNHAULVDITTULNWHU
o ] 9 [ o A
MIMNUYRITZUVA NI TR 2 an¥UENITINU AD

3.1.2.1 Mauuuwihseds (Monitoring) Ao M13037393A LazuaAINaABIiBIUY

v
a G

' A v o o 1 g @ 3 9 A
?f’J‘L!l.!ﬁﬂ\‘1Nﬁ‘ﬂﬂﬂ@ﬂﬁﬁqﬁiﬂU%WﬂWiiﬂﬁﬂﬂJﬂyjﬂllﬂﬂﬁﬁ%ﬂﬂlﬂﬂsllf’)lluﬁﬂﬁTQ (IO

U

]
=1

[ 4 4
Tnsannnaoun
3122 WIOULUUBANA  (Standalone) A® A1TATIVIA LAZUAAINALUAIY

v
a (%

ueraanangnanas 13 lag luvhmsdedoyala o
3.2 MIHMUIIDIA 9 VDITTVVIATIA [10-11]
3.2.1 29asunaang I ihusaduen
] ' [ o & [ 1 o w I
2asunasiie s sdudniuuvasaiemias I Tasgnoonuumiiuices

a A

o J a2 . I [ H @ 5 \
urasne ihuuuFadugadivends iuresuvase lwihnlidyaasuniuduiomou

<] 1

nunvasae Tlinuoaiedaduningiuavsdygraveuzdenuinninlundussnunin

dyaaTaoutunasnennsavy + 24 v, £ 12 V, +12 V uag + 5 V dmiunelinuaens

1 = ] o 9] 1 o ] Y v 1 1 Y -9}

a1 9 Taglimsuiaeesdmsuneiaslinureesurasne ldihuseduges (+12v) sonain
1 1 I < 4 I o

urasne I sdyaaueuzden 12 V) ioilumsaadan1usunIuINIgg
[ Y] [ 1 [ < = (L] 9,

uvasne lufhussdugs aedsssdyanameuzaenneluszuy Femelureesunasnieluih

v o g = T 9 Y 1 Y o Y 4
uimumuuuaﬂmﬂ%zmﬁ%3meﬂwulwwmimumﬂmmmw 9 Llﬁﬁﬂﬂﬂﬁgﬂ@‘ﬂl’lﬂﬂﬂﬂ ”lau



25

= 4 4 ' @ @ <
Wawes (Line filter) 1iVor00ad 115 UNIUINNBUDN 2905509 IThnszuaadu i

I { o @
IWdhnszuanss (Rectifier) Ngnoonuuuliininiosnnudgelda samdaessnyusau

o 1

199N (Regulator) TasfitmuaInmsiiauvesurasne Iihusadudmuaasdanini 3.3

Y
'c o/ =2

dyw = 1 1 9 [ = (% d‘
uaﬂmﬂumw%izmmmﬂ"lwwmimumw AUIVULTANAINTNN 3.4

220V
50Hz

Voltage

Step Down Regulators

Transformer +24V 0V -24V

Regulator
+12,0V

Voltage —0
Step Down Regulators —OsND

Transformer HZVOV-12V ©

A
SRS Voltage 0
Full wave d
Regulator O 6ND

Reetifier
o +5V,0V

P~ o Vo 9| v o
NN 3.3 LLWHﬂ1Wﬂ1§V]1Q1uﬂJ@QLLﬂﬁQfl)'lﬁlulww'lll‘iiﬂuﬁn

= o Y 1 1 Y v J [V dy
Faugaau Iihuaazvinaszgaitelinuesans q asll

s Trldhwina £ 24 v dmsuiie I ldnumaverediumihiegnelug

#aoA PMT (Photomultiplier tube) ¥99H1IATIGWHA Nal(T)) H3012IA59d

a A A

siinoundoamsuseauluih + 24 v

@ 9 [ (% [ A
usaaulwihvina + 12 v dwmsvaie I ldnuasesveedygrasiad d9vsisa
Av3 1822995 AATIZHNAINUIDDFBURY?
usaen Tdhving + 12 v dwsoae Il Idnuasesuvasiie lnihussduga

[ Y ) o ' Y o a d o 1 =
usaau lfhawe + 5 v dmsunelinuaes Ieszdndsnununyeuned

9
’J\‘Ii]i!i@]llmﬂg VTHUSIT 1az1995AIA
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3.2.2 29sunasne nlihuseduga

2vsunasnielifhusedugeahmhinduunasse s siugaldiuiiasadiy
s2unased Famelursesunassielifhussdugalseneudensesuvdssie llfhwsaduga
f1&oonuuuaees iluunasse lfhussugariadsuaus wiu ldih 1 ddaud o §a 1000
Tyad aunsasienszuagagald 1 dadueniuys frondeudasadadennuigelasldaui
mmﬁ 80 N lalgsas (kHz) i‘f@gﬂgmum‘iﬂ]’mqimfiﬁ’auﬂaﬂﬂﬂmum\lmaum (FLY BACK)

2 d a a J o AN Y aA 9 s Y ~ o o
Glf\‘ll,ﬂu’Ni]i?f’JG]‘]NLWH’JE)?%WWQRJTHJGIJE]W]E]%BEHJﬂim‘u@‘c’l WNWITHUUHIANSNATA LLASTIAN
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Y 1 1 FY U Y [ 4
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100 94.74 0.1983 96.55 0.1061 97.87 0.056 98.36 0.0414 99.33 0.019
200 194.82 0.408 196.85 | 0.2165 | 198.06 | 0.1134 198.6 0.0837 | 199.59 | 0.0381
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13190 4.8 nansnageuA NI UTUTUVOIEING Window (AE)

mmqwmﬁ’aﬁ (V) | anaued Windows

2 1

3 2

4 3.03
= 4.06
6 5.03
7 6.05
8 7.04
9 8

10 8.96

12
10 —¥
y =0.9873x+0.064
R-0990g ¥ M
28 ——
%]
N
£ #LLD
=6 e
B Window
g 4% =
J _;-".-. ‘.r'J‘-'
—'4 4
'.J.-.*,..-" JJ..,-,.—
y =0.9975x-0.9661
¢ N R? = 0.9999
O T T T T . .
0 2 B 6 8 10 12

Pulse Height

M 4.25 namlanudluFuduvesmnansaau TnH181999 LLD 1ag Window (AE )
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a o
4.4.4 1017UNDINITNANDY
a S W ' = A [ 9 [ Y
ﬂ'li‘ﬂﬂﬁ’t’)‘ﬂ']\‘l%ﬁ'Jlﬂ51$TW‘IZN\‘1'11!L!.‘]J1J‘]5’0\1LﬂfJTWU?TLﬁJ@ﬂiUﬂ')ﬂ?HﬂWUﬂﬁUﬂT‘lﬂ P5
{ X I () [ a A o
Tupnd 3.12 %axﬂummwuammﬂnﬁt};ﬂﬁmm%ﬂﬁwaﬁ TIWTONINUANIINYIIVDN
o a Jd v J @ ' ] v
AYYIUADINTWATNNODNUUIA 500 ns llﬁuﬁ%ﬁnﬂﬁﬂﬂﬁllﬂ'] LLD tag Windows Ulf’?ljﬁx‘llm 0
A 9 R A . 2 . 1w
- 10 V 1iave92995 B9l Regression (R“) v93aina LLD 48 Windows (1101 0.9998

1ag 0.9999 A1NAIAY

45 M3NATOLINIILTIE nazdanad UM TuSed
4.5.1 w3eeflonazqUnsel
45.1.1 m’%mﬁnﬁﬂmmé (Function Generator) U84 GWInstek'g*' U GFG3015
4.5.1.2 2095538 llfhdwes hp Ju 6236B
45.1.3 105TUSAE tazAa Ay
4.5.1.4 m’%mﬁ’uﬁ’ﬂgmwm (UNIVERSAL COUNTER) 494 hp U 5315A
452 YumeuMINATOU
nagouANUFNNUTsvrImTuFuanawadaeaa luniieiuinazuii
mﬁa‘uﬂ15ﬁuf?’ﬂujmwmﬁaﬁﬁmamﬁ’uﬁmmﬁs&m 9 HATNATOUANNAINITD IUNITUY

@

o v o @ d o [ o {
yananadue9siusId annsadagnisidimiunanageu ladenini 4.26

Reference

Counter

Function Developing Low Voltage
> e———
Generator Counter supply

AN 4.26 LwUNTMMsIAgUnsainaaoUII TS

4.5.3 HANINATOL
4.5.3.1 nageuaNuduuTsznIumsiudyaawadaeanarlumiog

a = = Y1 d‘ d‘! o A d' [ d'
Jntazun lagldannud 20 Hz 310 TIDNNUUAAIND NANITNATDULTAIANINITINN 4.9
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Y] 1 1

{ v W J o 1 a
MINN 4.9 vamsnudyaaNadaenaiIgatas gaga lumiIgInNLaz N

2 4 2 4 2 4 2 4 e a | o |weSidud
1381 ATIN1 ATIN2 | ATIN3 ATIN4 | ATINS | AURNQY - SD(G)
HWANAA
13370 20 20 20 20 20 20 0 0
309U | 600 600 600 600 600 600 0 0
5u 5999 | 5999 | 5999 | 5999 | 5999 | 5999 0.0166 0
30110 | 35999 | 35999 | 35999 | 35999 | 35999 | 35999 | 0.0027 0

'
% Y (% =t

4532 naasuanuduutvesmaiudyanawad funaniuiinaud

AN ) HANSNATOULFAIAIAITIN 4.10 LAz NN 4.27

'
v W Jd @ v A

A15199 4.10 HAMINATOUMTUY Yy fad NUNAIULNANNDAN il

AT 40 Hz AYIA 2 kHz AT 5 kHz
a1 (s)| Nuauiuaenat [1a1(s)| Nuutuaea a1 (s)| NuIuiuaem
1 40 1 2000 1 5000
10 400 10 19999 20 49998
30 1200 30 5999 30 149974
60 2400 60 119992 60 299936
90 3599 90 179986 90 449915
180 7199 180 359958 180 899728




8000

6000

4000

connts

2000

'* I I I 1

0 30 100 150 200

time (sec)

o o

! v o J @ Jd o @ { {
ANA 4.27 p5laanNUENIUSTMSUDduaaWadnUNa1iUNAND 40 Hz

D)

400000

300000

200000

connts

100000

* T l T |

0 30 100 150 200

time (sec)

% [

Al 4.28 nsluaasanuduiusmniudyanawadiunaniuinnud 2 kHz
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1000000

800000

600000

connts

400000

200000

0 A’ I I I 1
0 50 100 150 200

time (sec)

3 o

! v o J @ Jd o @ { !
ANA 4.29 5 lEAInNUANHUTMSUDTuaNadnUNaIHUNAND 5 kHz

O g

@ [ YA

4533 ﬂﬂﬁ@‘ﬂﬂTﬂ’JTJJﬁHHiﬂiuﬂWiu‘UﬁﬂJﬂﬂmWﬁﬁq\iZjﬂjﬂﬂﬁ”lfﬂi

e

v
= 4 =

Wasuudasn 1y Lazas0aeuNanITHUIININITHUSIT HaNITNATOULEAIAIAIT 1NN

4.11 aznni 4.30

o J G

A v v v o 7 J A
A1TNN 4.11 UAAINANITUVFYVIUWATINATDIUUAYYIUNATNAYYIUNATAIIND

g

Aaua 0 94 150,000 Hz

Ref Count ﬂ%ﬁ‘ﬁ 1 ﬂ%ﬁ‘ﬁ 2 ﬂ‘?ﬁ‘ﬁ 3 ﬂ%?q‘ﬁ 4 ﬂ'wm'ﬁﬂ SD (0) %AANAA
0 0 0 0 0 0.00 0.00 0

10000 9999 10000 9999 10000 9999.50 0.55 0.005
20000 19998 20001 19999 19999 19999.25 1.14 0.00375
30000 30000 30000 30001 30000 30000.25 0.45 -0.00083
40000 39998 40000 40001 40002 40000.25 1.48 -0.00063
50000 50002 50002 50003 49997 50001.00 2.39 -0.002
60000 60000 60000 60000 60000 60000.00 0.00 0
70000 69948 69949 69950 69950 69949.25 22.71 0.0725
80000 79953 79954 79953 79954 79953.50 20.80 0.058125
90000 89819 89819 89818 89819 89818.75 81.06 0.201389
100000 99745 99744 99745 99743 99744.25 114.38 0.25575
110000 109646 109647 109648 109647 109647.00 157.87 0.320909
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{ 1 o I v J 4 o I v I o o J 4
M1519% 4.11 (A9) taasHamMIuudyaunadnnsosiudyauwadandyanuwadanud
9
AdLA 0 D9 150,000 Hz
Ref Count A39N 1 A399 2 A3 3 AsIN 4 ANNAY SD (O) %HANA A
120000 119905 119905 119899 119899 119902.00 43.93 0.081667
150000 149323 149323 149323 149322 149322.75 302.88 0.4515
y =0.9965x+ 115.95 RZ=1
160000
140000 //
5 120000 o /
(=
= — -~
[=]
a 100000
£ :
(-9
£ /
2 80000 - 7 77
[1] — .
£ . /
g .
£ 60000 A . : )
‘E /
=
2 . 0,
© 40000 / i Ry
20000
0 T T T T T T T 1
0 20000 40000 60000 80000 100000 120000 140000 160000
reference counts (hp 5315a)
Y] [ v J

MU 4.30 uaAINAN I Uy AN

4.5.4 INTURANTNAADY

9
NITUUTIT LaZAIIAETOLTAINANTUUSITAUR

UEAAINAFUA LED 7-Segemnts 314U 6 HaAN Lag

s
Aty

AYIUWATANUDAN

9

aQ v 1

0-999,999 Aeg1ln3al

= Y

annsotuNadNANYNABIgININMS

naaoulu%19 0-60,000 CPS ansariy1d lasiinnuaaianasuaIna 0.005 % uaziiiolns

v o d : @ J @ 4 ° J
ﬂﬂﬁ@ﬂuﬂﬂﬁﬁﬂ’ﬂuﬁgﬂﬁﬁzﬂﬂ 150 kHz W‘]J’ﬂ?ﬂll1'iﬂ’Jﬂllmﬂﬂﬁﬂ’ﬂﬂﬂﬁWﬂlﬂﬁﬂlMWﬂ’ﬂ

0.5 %
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4.6 MINATDVIIDINUSIA HazAIANAIUAIIMN

t4

4.6.1 1A303N0NA QYN0

9 1
v A v I}

Y
4.6.1.1 1ITNUSIA tazaaIanwaIIuY

4.6.1.2 103099 UFUQNUUIAN (Universal Counter) Y99 HEWLETT PACKARD

g o

JU S315A

v
4.6.2 YUADUNMINATDU

'
o

Y ¥ { o 2 { ' a
ﬂﬂﬁ’émmmgﬂmNSUENDWimnm‘ﬁwmuﬁuﬁmﬁmmzmﬁﬂiuﬂuammﬁ Iag

a QU Q

~ [ J o @ Y v A
UIN ﬁ"lll’lﬁfli]ﬂqﬂﬂﬁmﬁ"lﬁiﬂﬂ’liﬂ@ﬁﬂﬂqﬂﬂ\iﬂ'w\lﬂ 431

Timer Module » Universal Counter

Low Voltage
Power Supply
Module

{ [ 4 gl./
NN 4.31 LLWHﬂ"IWﬂTﬁﬁ]ﬂ@ﬂﬂﬁiMﬂﬂﬁ@U'Jﬁ‘ﬂﬁ@]\‘]L?ﬁ']

4.6.3 HAMINAADY
1 9 T
MMINAADVANVNGINTIVOINITAINNM ALz gaga TUnUIBIUNN tazun

HAMISNATOUUTAIAINITINN 4.12
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Y] [

M50 4.12 HanInadeuMINudyaIaRmaonaasuuila

FJ FJ [
[ [

F ' ] FJ ' FJ ' T
1391 AN 1 A59N 2 fAIIN 3 AIIN 4 AIIN S AURNQY SD (O)

121 0.9999765 | 0.9999772 | 0.9999763 | 0.9999772 | 0.9999766 0.999977 4.16E-07

10 27170 9.9997477 | 9.9997422 | 9.9997455 | 9.9997425 | 9.9997381 9.999743 3.64E-06

30 37 29.999148 | 29.999143 | 29.999144 | 29.999199 | 29.999193 29.99917 2.81E-05

60 217 59.998294 59.998341 59.998342 59.998321 59.998297 59.99832 2.31E-05

99 20 98.997230 | 98.997208 | 98.997187 | 98.997192 | 98.997243 98.99721 2.41E-05

110 59.998275 59.998308 59.998307 59.998347 59.998337 59.99831 2.84E-05

5 UM 299.99144 | 299.99145 299.99149 | 299.99151 299.99152 299.9915 3.56E-05

10 U 599.98313 | 599.98317 | 599.98312 | 599.98311 599.98313 599.9831 2.28E-05

60 U 3599.9001 3599.9000 3599.9037 3599.9049 3599.9046 3599.903 0.002423

99 U 5939.8276 5939.8270 5939.8342 5939.8336 5939.8360 5939.832 0.0041

4.6.4 INTAHAMINATOL

NAMINARUMIAINAMUINT A INIToAana Idaad 1-09 3117 H3e 1-99 177
uazIAAINAYEIIAT A2egUnsailiaAINaFia LED 7-Segments 314U 2 ¥an lunisnagou
mmgﬂsﬁ’]’mGumdm%mmwu*hﬁmmﬁﬂwamﬁ’a&mﬂiﬂﬂmﬁg’mm 1 NIANUAANEIA

0.002324 % uaz N1N3IA 1 ¥ THaNUANUAANAIA 0.002703889 %

4.7 MINATEINIIAINDS
A oA b
4.7.1 1n503upazgnsal
4.7.1.1 195990 191ANNND (Function Generator) Y93 GWlnstek éu GFG3015
1 1 9, [ 'o d‘ [ dy
4.7.1.2 Wvsuranie Iihussaudmnwannau
4.7.1.3 1WsAadondynaazisaiimes
9
4.7.2 TUADUNINATDY
I a Y o 9 a 14 [ o
nadouanuuruduvoanseau Iihmesnveusaiimes awisntnglniainis

naaou lananIng 4.32




Function

Generator

>

473 namMIinadaold
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Analog Meter

Ratemeter

Low Voltage
b

supply

{ Y C4 a 4
ﬂTWﬁ 4.32 Llwuﬂ’lwﬂ’ﬁFﬂﬂqcljﬂﬁmﬂ@ﬁ@ﬂ')\ﬁlﬁﬁﬁlllﬁﬂi

I a @ o a J v { A
nagouanuiwFuduvesussauiluerdnaveusadimos nuarmanilowd

MINUVUNIVBI995 11 4 1UMF19 A Range X 1, X 10, X 100 tiag X 1000 FINaMINAADY

HEAIAIATIT N 4.13 NN 4.33, 4.34, 4.35 ag 7NN 4.36

A < a a 4
AT NN 4.13 W'ﬁﬂ'lﬁ1/]ﬂﬁf]‘]JﬂﬁTNLﬂuL%QL%HﬂJ@QLi@NL@@i

Range X 1 Range X 10 Range X 100 Range X 1000
Frequency analog Frequency analog Frequency analog Frequency analog
(Hz) meter (Hz) meter (Hz) meter (Hz) meter
10 10 100 10 1000 10 10000 10
20 20 200 20 2000 20 20000 19
30 30 300 30 3000 30 30000 29
40 40 400 40 4000 40 40000 38
50 50 500 50 5000 50 50000 48
60 60 600 60 6000 60 60000 60
70 70 700 70 7000 70 70000 70
80 80 800 81 8000 81 80000 81
90 92 900 92 9000 92 90000 92
100 100 1000 100 10000 100 100000 100




analog meter

120

100

Range X 1

v = 1.0085x - 0.2667

20 40 60 80 100 120

Frequency (Hz)

9 1

80

A I a Y a = A
NINN 4.33 ﬂﬁﬂﬂ’nmﬂul%ﬂlﬁuﬂl@dliﬂnmﬁ)i‘ﬂvlﬂﬁ]"lﬂﬂ"li’eﬂu Analog Meter N1 Range % 1

120

100

analog meter
2

Range X 10

v=0.1012x - 0.3333

R*=0.

200 400 600 800 1000 1200

Frequency (Hz)

9 1

~ I a 9 a 1= ~
NINN 4.34 ﬂﬁﬂﬂ’ﬂmﬂul%ﬁ!ﬁum@\ui@mm@i‘ﬂh],ﬂ"l]”lﬂﬂﬁﬂ”lu Analog Meter 1 Range X

10
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120

100

analog meter
2

Range X 100

v=10.0101x - 0.3333

R?=10.9996

2000 4000 6000 8000 10000 12000

Frequency (Hz)

s

1 I a a 1 {
7N 4.35 nslanuiluFaduveusaiimes n 1491015811 Analog Meter 1 Range X 100

analog meter

120

100

20

Range X 1000

vy=0.001x - 1.6

R*=0.9989

0 20000 40000 60000 80000 100000 120000

9 1

~ I Aa 9 a 1= ~
NINN 4.36 ﬂsWJmmnJummumammmmﬂﬂmﬂmsmu Analog Meter 11 Range X< 1000
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4.7.4 TNIURANITNAADY

a 4 ] o 1
MInadoUNITITALNDS Tasnadouluy1eansviay 4 $29 Ao 0-100 Hz, 0 -1 kHz,
0 — 10 kHz 1ag 0 — 100 kHz WUNE@WNTOUTAIAIOATINY cps 1A INARBINUOAT TRy 18

@

I Y v A o Aa A& A . 2 <3|
wadnioula lagnsoanuiannuddanInMINagaunU MU Regression (R7) 11l 0.9996,

0.9996, 0.9996 1A 0.9989 F115U Range X 1, X 10, X 100 tiag x 1000 AW IAY

4.8 managevszansmsszysmrivsvesluga GPS

A A o
4.8.1 Lﬂﬁ@ﬁﬂﬂllagﬂﬂﬂﬁm

4.8.1.1 Telit GM862-GPS Module

4.8.12 193pIARUNAIADS AIUYAAA

9
4.8.2 YTUADUMINATDU

Mmanaaou IagiinInilvaeunnalag Telit GMS862-GPS Module @Bl

v
A o o

@ A o a o A A g C4
Computer @Qqﬁlﬂ‘ﬂ 4.37 MNITHINNANINTDIUNAN 9 ﬂ!ﬂuaﬂ’]u ﬁ']ﬂfllﬂ']ﬂslu YWIANNTU

g Q

a v o A & A Y Y Y o 9 3 I aw A
UHNINYIAYIIUIUNGAY 5 ﬂi\iiﬂﬂ Lll'i]llﬂell@ll“a ll'lLI,a'J‘VI1ﬂ’l§LLﬂaﬁmﬂEa!ﬂuﬂ’lWﬂﬂﬂﬁ’lN’lﬁﬂ

Y o 1 Y a ~ N ¥ o S
Tl umsmidumisuuszoudIdus msunuioon lai 18 uazihdeyatiunuaaswauuuny
Nszuuaina Taedoyan lALAAIHARIA15197 4.14, 4.15, 4.16 1182 4.17 1Az NINN 4.38 LAz

4.39
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{ @ 4
NN 4.37 uruninmsdagilnssinaden Tuga GPS

4.8.3 NaN1Inaded

H 1 A ! 2y g 4
Gni'l\iﬁ 4.14 Llﬁﬂ\j'ﬂ'lwﬂﬂllagi'lflaglaﬂﬂaum@\? GPS UiL’JmuMmuW‘izgﬂmuﬂmz

a J
INYIFNTAT

No. | doyaildvinTuga GPs

latitude

longitude

1 135200.000,1344.2949N,10031.8900E
,0.8,5.3,3,119.76,0.10,0.05,250413,09

13°44'17.694" N

100°31'534"E

2 135240.000,1344.2947N,10031.8903E
,0.8,6.7,3,122.71,0.14,0.07,250413,09

13°44'17.682" N

100° 31'53.418" E

3 135322.000,1344.2946N,10031.8905E

,0.8,7.2,3,110.19,0.10,0.05,250413,09

13°44'17.676" N

100° 31'53.43" E

4 135414.000,1344.2945N,10031.8906E

,0.8,7.7,3,110.06,0.14,0.07,250413,09

13°44'17.67" N

100° 31' 53.436" E

5 135439.000,1344.2944N,10031.8906E

,0.8,8.2,3,114.18,0.10,0.05,250413,09

13°44'17.664" N

100° 31' 53.436" E




M3199 4.15 udeIAinNALAZ 1902100ADUYDI GPS UsnmninI g1l
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9

No. | feyaiilfainTuga Gps latitude longitude

6 135715.000,1344.3044N,10031.8884E 13°44'18.264" N 100° 31'53.304" E
,1.0,0.4,3,100.77,0.18,0.09,250413,08

7 135734.000,1344.3052N,10031.8900E 13°44'18.312" N 100°31'53.4" E
,1.0,2.7,3,98.96,0.14,0.07,250413,08

8 | 135756.000,1344.3054N,10031.8905E | 13° 44' 18.324" N 100° 31' 53.43" E
1.0,4.2,3,103.47,0.14,0.07,250413,08

9 | 135815.000,1344.3055N,10031.8907E | 13° 44' 18.33" N 100° 31' 53.442" E
.1.0,5.5,3,103.54,0.18,0.09,250413,08

10 | 135832.000,1344.3056N,10031.8908E | 13°44' 18.336" N 100° 31' 53.448" E

,1.0,6.4,3,102.41,0.18,0.09,250413,08

Y

= 1 Aaw 4 59 E
ANTNWN 4.16 LlﬁﬂQﬂ']Wﬂﬂlla$§18a$lﬁﬂﬂﬁum@q GPS Uﬁnmu']wa']quiggﬂﬂ']uﬂmg

Aninssumans

No. | ToyaiildanTuga Gps latitude longitude

11 140222.000,1344.3159N,10031.8939E 13°44' 18.954" N 100° 31'53.634" E
,0.8,7.9,3,43.10,0.10,0.05,250413,08

12 140253.000,1344.3165N,10031.8940E 13°44' 18.99" N 100° 31'53.64" E
,0.8,10.1,3,53.38,0.10,0.05,250413,09

13 140318.000,1344.3166N,10031.8941E 13°44' 18.996" N 100° 31' 53.646" E
,0.8,10.0,3,52.80,0.10,0.05,250413,09

14 140343.000,1344.3166N,10031.8936E 13°44' 18.996" N 100° 31'53.616" E
,0.6,4.9,3,86.70,0.07,0.03,250413,11

15 140402.000,1344.3166N,10031.8937E 13°44"18.996" N 100° 31'53.622" E

,0.6,5.5,3,96.54,0.07,0.03,250413,11
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No. | oyanldninluga GPS

latitude

longitude

16 140805.000,1344.3009N,10031.9230E
,1.0,0.4,3,148.55,0.21,0.11,250413,08

13°44'18.054" N

100° 31'55.38" E

17 140847.000,1344.3004N,10031.9213E

,0.8,6.4,3,234.11,0.07,0.03,250413,10

13°44'18.024" N

100° 31'55.278" E

18 140909.000,1344.3004N,10031.9215E

,0.6,6.4,3,243.59,0.03,0.01,250413,11

13°44'18.024" N

100° 31'55.29" E

19 140933.000,1344.3004N,10031.9215E

,0.6,6.2,3,236.59,0.10,0.05,250413,11

13°44'18.024" N

100° 31'53.29" E

20 141000.000,1344.3002N,10031.9210E

,0.6,6.7,3,145.72,0.03,0.01,250413,11

13°44'18.012" N

100° 31'55.26" E

>

My places editor AX
8 My places | &’ Actions~
testgps

13.73834, 100.532025

13.73834, 100.532025

13.7383366666667, 100....

K|® ZHS ==

25 feet 10m Chulalongkom University

(%

7 Fullscreen

MR 4.38 MIUNUT Tag Bing Map N11N1352YNAANTINITATINIA
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; My places editor

bl €81y places | & Actions~

testgps
@ 13.73834, 100.532025

7 g:, 13.73834, 100.532025

E
Slow Fast .
Updated 02:45:50

[ [

MNA 439 MUUHUNNMND10A1UNEY TAY Bing Map N1N352yNNANMINITATINIA

4.8.4 3n3aiNaMINAAOL
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4.9.1 1n03llonazginyal

4.9.1.1 @15PUNUATIA Cs-137

o

v v Y
4.9.1.2 21995unasng Iihusadudniannau
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Y
4.9.1.3 21995unasne Iihuseaduganwannvuy
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Y

4.9.1.4 15venedyanaad ey
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Y
4.9.2. AUNDUNTNATDU
[} zﬂl L=t [ 9 o a v A Y v o 9
FANITNAADUNOMIANANAINUVDIAUAUUATIT Cs-137 laelwriiia Nal(T) 1%
Y 1 Y
HV 1M1 800 V, Coarse Gain x 100 @9A1 AE= 0.2 V uaz1/Sua1 LLD miunaseag 0.2 V

[ L4 Y o ~
ﬁ’lﬂJ’lﬁﬂﬂﬂfzﬂﬂﬁﬂ!ﬂ1iﬂﬂﬁ@ﬂulﬂﬂﬂﬂ1w1/l 4.40

High Voltage Low Voltage
Power Supply Power Supply
Module Module Counter
Timer
L 2 b
¥
}:} Detector Pulse Amplifier SCA
Nal(TI il "1  Module
Sourse (Tl Magofe
Cs-137, T
S Pre-Amp

AR 4.40 ununmmssngUniaiminadeusyuuiassduumivuonwasay

4.9.3 waminagoy

MINATDUMIMNAVDIAUA LA Cs-137 LAAINANTNATOUAININN 4.41

5000
4500 T
4000 \
3500 \
3000 \
w
2
S 2500
(o]
8 A
y -

200 W
1500 ﬂ

1000 \
500

LLD(V)

NN 4.41 Al naSuVRIAUANIASTIE Cs-137



88

4.9.4 JNTAHANMINATOU

1 A A 9 o v o v A Y 4

NAMINATUNUIATIUa uTa i alnasuvesansnuiuasaalalae 14

ANMUAINTOVBINIT AT FyNaFeune) AwaasluaIni 4.39 Fargwufiaved Cs-137

(=Y o 1 1 a 1 3 1 I v [

PYUTNUAUNUI 5§ Volt AuvInmNouni 5 Volt aziluaiuneuildu wilivla wazdygio
o [ A A A o dy dy o v W v A Y I 1 A

sUNIU A mSuaTossnwannIutazausamalnasuveaaisnuiiuasaa laanaeiie

v Ad Al & Aaa < 9 A a ¢ v ' A
MIFIFUUNAAT I3 I0e1 mszidlumslamatiasz v idyanuseuasinnan lu

AR NAIIY



UNN 5

aslwamsidy

5.1 agUdwamside
9 Y v v A A o [ A A ] A [] 19 I A A
laszuuths s @unuunssyduniadifiedruniovig Insaniadoud

Y
o ldniludnyaziauuuuenma taziauuuuiiss T admsunsiiau

v
A

HULBNNAFINITIINMI Tl naS Ut Ui uasIdN a1 3 0w 16 las 191995

v A

a 7 o 1 { o @ o 9 @ o @ 4
’Jmﬂmfiﬁﬂluﬂpml,!,uu%mlﬁﬂ’; ﬁ’lﬂi’ﬂﬂ’li‘ﬂ’l\‘lTLlLL‘]J'LlW»hi330ﬁ1ﬂ15ﬂ%1ﬂ153ﬂ50ﬁ1ﬂ 1N

Yo v Y A o ooa A Y A o o Ad vy v o
53ElghlﬂﬁT@]EJﬁjj‘lﬂ/lTﬂ151‘1/]5?(1/\!‘1/11,%']&?158\1’3@5\16&1/\!@ Wlﬂiﬂ\i')ﬂ‘l/ﬂﬂWi’)ﬂGﬂiJ‘ﬂGNhl’J!m’)‘Vﬂﬂ'li
)

A [ 1

19 @ [ @ Y1 J "9
mﬁu’agamm@naummrﬁwmmsm SMS ﬂlﬁ)ialjﬁ‘ﬂ'ﬁ\?ﬂﬁﬂil'm'lu SMS uaﬂmﬂ%zaway’a

]
v A A v

A Y ¥ o o 9 ale A o ° " Ao Y
m@\jﬂﬁu’lmj\jﬁﬂjﬂ]‘l@uaq ENENGUEHJ”a‘Wﬂﬂ‘ﬂNj)”llﬁ?ﬁ@imaﬂmiLlﬂuﬂﬁﬁﬂﬂﬁﬂizuu

aa v v 9 Y} d o o o Y a S A
FNBFUINIDUNUANIY Iﬂﬂ?ﬁ%ﬁ?ﬂﬁﬂﬁﬁﬂ?ﬁﬂﬂ?iﬂﬂizﬂ&']lﬂﬁhlﬂi]Tﬂ ﬂ@iJW’Jm@iﬁ’Julqlﬂﬂﬁﬂ

H Y r '
Aot Tuga GPRS Awanniu vseawninly Insdwiene Insdn liedanisdald Tu

U a Jd 1 A o A o 1 g’.} o 1 A
mummmmwamasmuyﬂﬂawmmﬁ’mﬂu@a GPRS ‘ﬂWmuﬁuumz‘ﬂwmwmiﬂmﬂiu‘n

9 (%

Y Y v ' !y ' o
W@uTﬁuTﬂﬂlﬂWTgﬁTWiUSZUUﬁ %Qﬁ?ﬂﬁﬂﬁﬂﬂﬁ’lﬂ uaziu%’agamiaﬂﬁmmu SMS 1184

9
Tuga GPRS 18 niounuhdoyamdiuinuninieada tazudaawatoyauuniina1eves
9

v ]

'
Av A v A v A =

o o =% 42 A o 4
TdsunsusruduhninanaunioaiaBenunuNo oy lalliotaaINAIvDUAI D IALULHUN
u o H u lg 1 o 1 1] 7] H
syuuiasadnwannyu ldiumsnaasumsiauvesdIuae q lussuudsuni 4
té o 1 Yo 1 dy
Fawamanageumsnauveaazminadeuamnsoagl ldasae i

Voo
o A o U

5.1.1 1asuvasne I usadudmiannasaneussau Iihvue +5 v, +12 v, -
12 V, +12 V (high voltage) tag -24 V 1¥nu2935619 9 Tuszuuia’ld :inmsnaaeui Ripple
voaunaae s sdudvinaaie 4 nua unasielilih +s v 3 Ripple # 10 mVpp
unaanie i +12 v 3 Ripple 15w 5 mvp-p unassiglnlih -12 v 3 Ripple 154 8 mvp-p
unaa1e Wil +12 V (high voltage) § Ripple 1H1 180 mVp-p uvaanne Wi +24 v 1 Ripple
W 25 mVp-p tag unaane Wi 24 v T Ripple 154 5 mvp-p

512 anvsuvasne s sdugeimhaduemaeie s sdugaie loda
TS iafadaiiade q FeansadSusmssdu lihaeiiios 0-1000 v 1dAndhilaves
2995 wazemnsatenssualilihgagald 1 ma Tasfiussanlidh 1000 v anasliaSinm

J I a [ 1 % v
0.66 % IudiumsnaaeuanuuFuduvesanailsuamseauldihlsingniianw



90

A v Ay 2 v A A g ' A P
AaAnauINLTIA LR lauantiosiinie1ANNAIANA U NIMUANIHIAURABIE IARIY

A A ) A . o 1A
AaAnaouRasu 0.548 % uazliA1 Ripple Voltage ¥oddqyai0gN1lszanas 2.24 mVp-p
vz laine Ivaauazszunas 4.08 mVp-p vz 11aavuIA 3MQ

[ [ 4 [ A a s [ 4 9

513 Nsvewdyyranadaivisaliuden Tnarsavesdyarawaanian
11159151 Pole/Zero, BLR tazaiuisnlsudensnsinmsvens’ld 3 seau fie 100 111, 500
M1 1ag 1000 111 Taeansnlfuens1nsuenslaaeiiiog 0 - 10 V amnasgiuuedszuy

[ A [ 1 @ Y < . . I
NIM tazdyaaunadnisesnazgniliuuasgl dayaialniuuny Semi Gaussian Tuaiums
I a 9 [ A ~ o a 1T Ao

nagouaNUduFuduveIsa1veslalasundasdyyradunanunioni1vey
TndiReanUdaTINTVEIEVDITTUUARMUIAS 1000, 500 uaz 100 Tasazlionsversanad
< Y A~ ~ @ a a
dnleselinmanasunlasvinadyanasunamuilnavesasves

5.1.4 1993 UATHNE 1MUY UAY ansoadudyainasIndadniaesn

[ 1 h 9}3’.; 1 A Y 2~

YUIA 500 ns A AN39USUA LLD 1ag Windows Jaadua 0 - 10 V 111ilauea1993 a9l
f1 Regression (R?) vosatna LLD tiag Windows (1101 0.9998 11ag 0.9999 A1ua1AU

9
%

9
5.1.5 2995HUSA uazawan (muumﬁ) mmsamewamiumaﬁ"lﬁmu 0-

A
9 4 a o [ v v d d’ 9
999999 aaegilnsaildnINaziia LED 7-Segemnts 11424 6 Hanawsouwadanud laga
Tasarnmsnaaouluegie 0-60000 CPS 13139171 18 IaslinnuaAaIAAaUAINI 0.005 %
A A @ v J ~ = [ 1 @ Y =)
pazilplimnadouuiuWadnNDgInIszal 150 kHz WUMa 15039 18 laglinay
AAAAADUAINI 0.5 %
v v A g’/ 1 g}/ A 21/ 9}2‘/ 1 a =
5.1.6 2995WUSIA tazaaal (@Uaa0a1) asnaenadlal laadua 1-09 3119
=1 4 a o [
130 1-99 U7 LaZUAAINAYDINAT A20gUnTaiudaINaYia LED 7-Segments 311U 2 ¥an
9 H Y ]
lumsnaaoUaIUAIIAINUINNNTAIIAT 1 UINUANMUAANAIA 0.002324 % 1Az NN15IA 1
I THINUANUAANAIA 0.002703889 %
a 4 v W v J < a P Y
5.1.7 1A33adleed aunsaugasramItudyaawaduuteuzdonlmeinniiia
913’1 1 = A 1 o 9 ' A
VY9923993 149306 0 — 100,000 CPS HIAINITDADALIINITININU LA 4 %29 AD 0-100 Hz, O -1
2 A <
kHz, 0 — 10 kHz a2 0 — 100 kHz uag#93iA1 Regression (R?) 111 0.9996, 0.9996, 0.9996 118

0.9989 ANA1A

5.1.8 Tuga GPS ymsnaaeumianuaaanaou lunsminng wunanuranaia
1 9 E4 9
mnigalunmsnadennassiifio 8.5 was MINMsNATEUNINLA 20 90 UFNAAUNTEFITDS

§¥n1a 1Az USAUETIPIAINTIUNIINGEY



91

v A 1

] v Y
5.1.9 MINAgoUMIMAUNATUYIa 1IN UATIE Cs-137 WU AT BINDNWAIUIUY

1 =<

1] v o I o @ (% { a a3
mnsomanasuvesmsnuiuasad laadmsuasSaaniainsadiae1d mazdungld

a a Jd o ' . o o 1 o
mﬂuﬂizummswﬂﬁngmuwmsvm@t’nmmmam31uu1mmazwawu

5.2 YolaUBIUUL

[ 1

A o 2 Y o [/ [ 2 Y
ﬁgﬂﬂﬂwwu'lqluu@ﬂﬁ]'lﬂﬁ]gsl%ﬁ'lﬁ5ULN1§3'J\1ﬂ'lﬁll,Wﬁﬂﬁgi]'lﬂﬁ’lﬁﬁ\iﬁcl,u’ﬁ\ul?ﬂa@u

Y o 9 a a @ A o [ = aw Y a a A
1an fl\iﬁ'lj\l'lﬁﬂslf’]fcl,u‘ﬂ'lﬁmﬂgnllL]Jﬁiflmiﬂﬁﬁ'n’iﬁﬂﬂ'lﬁﬁﬂ‘]%l'l?i]ﬂﬂ'l\iﬂ']uuﬂlﬂaﬂﬁ YIo
G Y § o Y Y ] ' o 4 4 {
ﬂiZQﬂﬁiﬁﬁGl,UQG]ﬁ']Wﬂiﬁll ﬁﬁ'lll'liﬂﬂ'l\ﬂullﬂﬂ'Jﬂﬂ']iﬂ'gllﬂllW'lulﬂ%@ell'lﬂiﬂiﬁ‘w%iﬂaﬂu‘ﬁ

dmSumsdoasvoyanug 19

u
Y

A o =2 @ I A Y A

FTUUARAA U TaNAIINIZ VY SMS  1Tlumis@eaisveyalunuudu

3 ] 1 I Y A g A Aq Y Y ds@l 1

#NAIBYIUYU GPRS, EDGE Haz 3G 1Wuau taitumsaearsilsvoyagauinyueiiy

A 1 [ s A A @ o 9 [} o 9 a

inseve Insaniinaoui Tasmananszuuansoi 1d laelugaenuinineinnisdieda
4. 2
sTUUNNAUT

1nm3lsndeudainelulsumaduszuunsiamn wun ldausaaedideldaun

o ) Y A A ) 4 X A yuo o W A B

szyvuamdoutlas dedimadenuioulasvinanigevwie 1ineu diwsumadenniio

uilasmeluaaranalal



51N15919949

[1] Knoll, glenn F. Radiation Detection and Measurement. Third Edition. New York: John
Wiley & Son; 1999.

a 7 o ' an 4 J [ v o 14
[2] 938 YaumFooz, a1y noseiw uaz Awey lyeusd. szuuiassdaenaialnnesya

Aawv A 4

s a s S A A =
La@i‘lluullliﬂiﬂﬂNW’J!@]ﬂﬁ. 'Jﬁﬁ']ﬁﬁuﬂlﬂﬁfNiJfJ'J‘l]ﬂ?ﬂﬂ?ﬁ?ﬁﬂﬁllagmﬂilﬂaﬂ

8(2543) : 38-50.

a J o a
[3] gIM8 1)aiuFoee. Nuclear radiation detection and instrumentation. {N&13NITDUIY

2111606 Hundesmalulad auzianssumans QWiaInIsiumINeIan, 2547.
[4] Telit Communications S.p.A. AT Commands Reference Guide[online]. 2010. Available from:
http://www.telit.com/en/products.php?p ac=show&p=7[2011, January 10]
[5] Telit Communications S.p.A. GM862 Family Hardware User Guide[online]. 2009. Available
from: http://www.telit.com/en/products.php?p_ac=show&p=7[2011, January 10]

[6] Telit Communications S.p.A. Telit Modules Software User Guide[online]. 2010. Available

from: http://www.telit.com/en/products.php?p_ac=show&p=7[2011, January 10]

[7] Telit Communications S.p.A. Easy Script in Python[online]. 2010. Available from:

http://www.telit.com/en/products.php?p ac=show&p=7[2011, January 10]

[8] Microchip Technology. Microchip PIC18F2455/2550/4455/4550 Data Sheet. Microchip

Technology , 2009.
[9] 531 wasduAna. PICISF Programming 1 MPLAB C18 naw Twiaes. njammumiunas:
14
tonoang, 2553.
[10] C. J. SAVANT, Jr. MARTIN S. RODEN and GORDON L. CARPENTER. Electronic

design circuits and system. Second Edition. Addison-Wesley, 1991.

[11] Chuck Hellebuyck. Programming PIC microcontrollers with PicBasic. First Edition.
Newnes, 2003.



AWIAINTAUUITINY1A
CHuLALONGKORN UNIVERSITY



94

a J @ o 1 o
UINDILUTAIDAITUD FINNMINTNTUUYDN

INA8VDY Ratemeter Ratemeter

Usumoorisarie |
o
&,

MINNTUVDY ' o
1 Reset N13911911
R
aterneterr — Ratemeter
WUAAINANTHY 1 Clear M391197U

U Counter Counter

' 9
‘]J.lILWlIﬂ15§NL’JaW

11 Start M3

Counter R 2
Yurmumsaaa
Yudenuua
v
Window VOUAAINITAIIA

115U LLD v04

11151 Window 104

SCA SCA

1y Stop M3

191U Counter

A = ]
NINN N.1 llwuﬂ']WllﬁﬂQ518@3!@8@“”1‘]}@




95

¥DIADIA191NIA ¥oIAOIA191N A

GSM GPS

YuFuuseau T

i and 1la Ua
High Voltage

A A
RN

¥0IAD High Voltage

AIMTUHIIA FUSE 194
d‘ =\ %
RERRNRL
¥oanodmsue 1l

PRE-AMP

¥o3610 T3l

220 Volt 50 Hz

a Jd (v A
aarlsuaen

Twaisa

FoIAodny QI

POT 51151 POT d1%511/51

Fine Gain Coarse Gain

7NN n.2 !lNL!ﬂTW!lﬁﬂﬂﬂﬂﬁzlﬁUﬂﬁWHﬁﬁdlﬂ%'ﬂﬂ



[ o

= an A o v ad 2
A1TNN N.1 AUTNUAVDIUATOIIATITNWANUIVU

w

A = wn
WNWAINNAUUNIUH AUTNUA

. D o Lo +5V il Ripple i 10 mVp-p
1. auumrase Inihussdud . B
+12 V U Ripple i s mVp-p

12V Ripple 8 mVp-p

+12 V (high voltage) . Ripple @ 180 mVp-p
+24 V il Ripple W 25 mVp-p

24V H Ripple W s mVp-p

S 1

2. davuvase ilihuseduga Ysuuseaulaih ldedrsdeiiion 1000v #i fian
Ripple Voltage Yeuni1 4.08 mVp-p Nlvian 3

MQ

3. auveed Yyl Y5uoas1wee 1@ 100 1111, 500 111 1AL 1000 1M

a1135015V P/Z 11ag BLR

' a d  w ' { o a o J @
4, ’G‘T'J‘L!'J!,ﬂ§1$WW€N\NHLL°U1J°HENL€1‘(’J'J Glﬁ} UYIUABINNATNINODNVYUIA 500 ns ﬂ‘i'ﬂ
ﬂ"l LLD ttag AE91n0-10V AMNUIATTIUHUDN

3¢UU NIM

@

PAININD 11929 0-60,000 CPS

e
20

5. @UTT
AANUAAAAADUAINTT 0.005 %
192139 114379 60,000-150,000 CPS

AANUAAAAABUAIND 0.5 %

uanan 1aaaua 0 -999,999 A1

1 3’; g’/ Y a )= A =\
6. IUAIINN GNL’JE]"Illﬂi]”Iﬂ 1-99 IUIMN ¥i7991D 1-99 UTN




97

7. @Iaines

9

HAAIAINIITUWATAILS 0 — 100,000 CPS

8. d71uluga GPS

nanuAanaialumsseydwmielumu 8.5

g

Tﬁﬂmm basic U4 counter and timer

1ok ok ok ok ok ok ok ok ok sk ok ok sk ok sk sk ok ok ok ok ok ok ok ok ok ok ok sk sk sk sk sk ok ok ok

seskoskoskoskoskoskoskoskoskokoskokoko ko ko ko ko ko ko ko ko ko kokokkokok

* Name : Timer/Counter.BAS

*

'* Author : [Kamontip Ploykrachang]
%

"* Notice : Copyright (c) 2011 [select
VIEW...EDITOR OPTIONS] *

"* : All Rights Reserved

*

" Date :15/2/2011

*

" Version : 1.0

*

"* Notes : Counter and Time with Internal
Gate *
" : Reset couter by Interupt INT1

*
13k sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskookok

stttk sk sk sk skoskoskoskoskoskoskoskoskoskokoskoskokoskoskokokokokok

Device 18F2550

Xtal = 48
All Digital = True

Stack Size= 40

##* Declare Symbol for Interrupt ***

Symbol INT TMIF INTCON.1 'INTO
External Interrupt Flag bit
Symbol INT TMIE INTCON.4 'INTO

External Interrupt Enable bit

Symbol INT RTIF INTCON3.0 'INT1

External Interrupt Flag bit

Symbol INT RTIE INTCON3.3 'INT1

External Interrupt Enable bit

"*** Declare control pins of DS1307 ***

Symbol RTC_SDA PORTB.4
Data of I2C RTC

Symbol RTC_SCL PORTA.2

' Serail

' Clock

"*** Declare control pins of Buttom Switch

and Others ***

Symbol But START PORTB.3
Symbol But STOP PORTB.2
Symbol GateTime PORTA.0
from Timer

Symbol LED_Cunt PORTA.1

' Gate pin



Symbol But Up PORTC.1
Symbol But Down PORTA.3

"*** Declare control pins of MAX7219 ***

Symbol Max_SDO PORTC.7 ' Serial
Data of Max7219

Symbol Max CLK PORTC.6 ' Clock of
MAX7219

Symbol Max_CS PORTC.2 'LOAD of

MAX7219

¥ Declare variables for Counter
3k sk ok sk s sk ok sk s sk sk sososkosk skoskok ok

Symbol TMR1_ON T1CON.0
Dim TxAddr As Word
Dim TxData  As Word
Dim Position As Byte
Dim digit  As Byte
Dim Val_Digit As Byte
Dim No_Count As Word

Dim No_CountF As Byte

'Dim No_Count As TMR1L.Word
"*** Declare variables for Timer

sk sk sk sk steoske sk sk skeoskosk skeoskeoskok skeskoskok

Symbol SelectTime PORTB.3

Dim Hz As Word
Dim TempSec As Byte
Dim Sec As Byte
Dim Minute  As Byte
Dim Set_Sec As Byte
Dim Set Min As Byte

Dim DeT _Sec As Byte

Dim DeT Min As Byte
Dim TSecLoop As Byte
Dim TMinLoop As Byte
Dim i As Byte

Dim SRT Time As Bit
Dim Reset Cunt As Bit

Dim Finish  As Bit

Symbol conti PORTB.7
conti

'Dim conti As Bit

conti

Symbol Txx = PORTB.6
Dim oby As Byte

Dim e As Byte

Dim si As Byte

Dim timesr As Byte
Dim tryeach As Byte
Dim stod As String * 20
timesr = 208

High Txx

'conti=1

Symbol t t PORTB.5

t t=0

98

block

'for block

'for block conti

TRISA.0=0 'GateTime
TRISA.1=0 'LED counter
TRISA.2=0 'SCL DS1307
TRISA.3=1 'But Down
TRISA.5=1 'Select Sec / Min



TRISB.2=1 'But STOP
TRISB.3=1 'But START
TRISB.4=0 'SDA DS1307
TRISC.1=1 'But Up
TRISC.2=0 'CS Max
TRISC.6 =0 'CLK Max
TRISC.7=0 'DIN Max
TRISB.7=1 'block conti
TRISB.6=0

TRISB.5=0

%% Initialization MAX7219 **%*

TxAddr = $09 'BCD mode for
decoding the digit

TxData = $FF 'Code B Decode for
digit 7-0

GoSub Send Data

TxAddr = $0A 'Intensity of display
light

TxData = $0F

GoSub Send_Data

TxAddr = $0B 'Scan Limit of Digit

TxData = $07 'Scan Display digits 0-
7 (8 digit)

GoSub Send Data

TxAddr = $0C "Turn on or Turn off
Display

TxData = $01 '"Turn on the Display

GoSub Send Data

99

TxAddr = $0F 'Test Display

TxData = $00 "No Test

GoSub Send Data
"** Initialization DS1307 ***

[2Cout RTC_SDA,
RTC SCL,$D0,$00,[$00] 'Start the clock

DelayMS 5

12Cout RTC_SDA,
RTC_SCL,$D0,$07,[$10] 'SQW/OUT is 1
Hz

DelayMS 5

PeEAEStart Program here ##%**

Init Program:
INTCON = %10000010
INTCON2 = %01000000
INTCON3 = 9%01000000
TICON.4=0:TICON.5=0
TICON.3=0
TICON.2 =1
TICON.1 =1
INT _TMIF = 1
INT RTIF =1
INT TMIE =0 'Disable INTO
1Hz(Timer)
INT RTIE=0 'Disable INT1(Reset)
TMR1 ON =0 ' Disable Counter
TMRIH=0 'Clear TMRI high count

before start



TMRIL =0 'Clear TMR1 low count
before start

No_ CountF =0 : No_Count =0

GateTime =0 : Set_Sec =1 : Set Min =
1 :Reset Cunt=0

Finish=0 :Hz=0

On Interrupt GoTo INT

Disable Interrupt

Reset Time:

No CountF=0:No Count=0:

GateTime = 0 : Reset Cunt=0: Finish=10:

SRT Time=0:LED Cunt=0

GoTo SelectModeTime

SelectModeTime:
If PORTA.5 =0 And conti = 1 Then
If But Up =0 Then
DelayMS 200
Set Sec = Set_Sec + 1
If Set_Sec =100 Then Set_Sec =1
EndIf
If But Down = 0 Then
DelayMS 200
Set Sec = Set Sec - 1
If Set_Sec = 0 Then Set_Sec = 99
EndIf
If But START = 0 Then
Hz=0:Sec=0:TempSec=0:

Minute = 0

100

No_ CountF =0 : No_Count=0
TMRIH=0 'Clear TMR1 high
count before start
TMRIL=0 'Clear TMR1 low
count before start
INT TMIE =1 'Enable INTO
1Hz(Timer)
TMR1 ON=0 'Disable Counter
INT RTIE=1 'Enable INT1(Reset
TMR1)
GoTo SRT TimeSec
EndIf
GoSub Disp SRT
GoSub Disp_SetSec
EndIf
If PORTA.5 =1 And conti = 1 Then
If But Up = 0 Then
DelayMS 200
Set Min = Set Min + 1
If Set Min = 100 Then Set Min = 1
EndIf
If But Down = 0 Then
DelayMS 200
Set Min = Set Min - 1
If Set Min = 0 Then Set Min = 99
EndIf
If But START =0 Then
Hz=0:Sec=0:TempSec=0:
Minute = 0

No_CountF =0 : No_Count=0



TMRIH=0 'Clear TMR1 high
count before start
TMRIL=0 'Clear TMRI1 low
count before start
INT TMIE =1 'Enable INTO
1Hz(Timer)
TMR1 ON=0 'Disable Counter
INT RTIE=1 'Enable INT1(Reset
TMR1)
GoTo SRT TimeMin
EndIf
GoSub Disp SRT
GoSub Disp_SetMin
EndIf
If conti= 0 Then
Set Sec=1
Hz=0:Sec=0:TempSec=0:
Minute = 0
No CountF =0: No_Count=0
TMRIH=0 'Clear TMRI high
count before start
TMRIL=0 'Clear TMR1 low
count before start
INT TMIE =1 'Enable INTO
1Hz(Timer)
TMR1 ON =0 'Disable Counter
INT RTIE=1 'Enable INT1(Reset
TMR1)

GoTo SRT_TimeSec

101

EndIf

GoTo SelectModeTime

Enable Interrupt
SRT TimeSec:
LED Cunt=1
If SRT Time =1 Then
Reset Cunt=10
GoTo Count_RadSec
EndIf

GoTo SRT TimeSec

Count_RadSec:
No Count.LowByte = TMRI1L
No_Count.HighByte = TMR1H
If No_Count >= 60001 Then
TMR1H =0 : TMRIL =0 ' Clear
TMR1
No CountF =6
GoTo Count_RadSec?2
EndIf
If But STOP = 0 Or Finish = 1 Then
INT TMIE =0 'Disable INTO
1Hz(Timer)
No Count.LowByte = TMRI1L
No_Count.HighByte = TMR1H
TSecLoop = Sec
LED Cunt=0
GoSub Disp_Cnt

DeT Sec = Set_Sec - Sec



GoSub Disp DeT Sec
If conti =0 Then
stod="|"+Str$(Dec,No_Count)
GoSub sendlong[stod]
GoTo Reset_Time

EndIf

stod="|"+Str$(Dec,No_Count)+":"+Str$(De
c,Sec)+"S#"
GoSub sendlong[stod]
GoTo loop_Value TSec
EndIf
GoSub Disp Cnt
DeT _Sec = Set_Sec - Sec
GoSub Disp DeT Sec

GoTo Count_RadSec

Count_RadSec2:
No_ Count.LowByte = TMRI1L
No_ Count.HighByte = TMR1H
If No_Count >= 10000 Then
TMR1H = 0: TMR1L =0 ' Clear
TMR1
No_CountF = No_CountF + 1
EndIf
If But STOP = 0 Or Finish =1 Then
INT TMIE =0 'Disable INTO
1Hz(Timer)
No_Count.LowByte = TMR1L

No_Count.HighByte = TMR1H
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TSecLoop = Sec

LED Cunt=0

GoSub Disp_Cnt2
GoSub Disp_CntF

DeT Sec = Set_Sec - Sec
GoSub Disp_DeT_Sec

If conti =0 Then

stod="|"+Str$(Dec,No_CountF)+Str$(Dec,N
o _Count)
GoSub sendlong[stod]
GoTo Reset Time

EndIf

stod="]"+Str$(Dec,No CountF)+Str$(Dec,N
o_Count)+":"+Str$(Dec,Sec)+"S#"
GoSub sendlong[stod]
GoTo loop Value TSec
EndIf
GoSub Disp_Cnt2
GoSub Disp_CntF
DeT Sec = Set Sec - Sec
GoSub Disp DeT Sec

GoTo Count_RadSec?2

SRT TimeMin:
LED Cunt=1
If SRT Time = 1 Then
Reset Cunt =0

GoTo Count_RadMin



EndIf

GoTo SRT_TimeMin

Count_RadMin:
No_Count.LowByte = TMR1L
No_Count.HighByte = TMR1H
If No_Count >= 60001 Then
TMR1H =0: TMR1L =0 ' Clear
TMR1
No_CountF =6
GoTo Count RadMin2
EndIf
If But STOP = 0 Or Finish = 1 Then
INT TMIE =0 'Disable INTO
1Hz(Timer)
No_ Count.LowByte = TMRI1L
No_Count.HighByte = TMR1H
TMinLoop = Minute
LED Cunt=0

GoSub Disp Cnt

stod="|"+Str$(Dec,No Count)+":"+Str$(De
¢, Minute)+"M#"
GoSub sendlong[stod]
GoTo loop_Value TMin
EndIf
GoSub Disp_Cnt
DeT_ Min = Set_Min - Minute
GoSub Disp DeT Min

GoTo Count_RadMin
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Count_RadMin2:
No_Count.LowByte = TMRI1L
No_Count.HighByte = TMR1H
If No_Count >= 10000 Then
TMR1H =0 : TMR1L =0 ' Clear
TMR1
No_CountF = No_CountF + 1
EndIf
If But STOP = 0 Or Finish = 1 Then
INT TMIE =0 'Disable INTO
1Hz(Timer)
No_Count.LowByte = TMRIL
No_Count.HighByte = TMR1H
TMinLoop = Minute
LED Cunt=0
GoSub Disp_Cnt2

GoSub Disp_CntF

stod="]"+Str$(Dec,No CountF)+Str$(Dec,N
o_Count)+":"+Str$(Dec,Minute)+"M#"
GoSub sendlong[stod]
GoTo loop Value TMin
EndIf
GoSub Disp_Cnt2
GoSub Disp_CntF
DeT Min = Set Min - Minute
GoSub Disp DeT Min

GoTo Count_RadMin2



loop_Value TSec: 'disable Interrupt
If Reset_ Cunt =1 Then
Reset Cunt=0
DelayMS 150
GoTo Reset_Time
EndIf
For Position =7 To 8 Step 1
digit = Position - 7

Val Digit = Dig TSecLoop, digit

If TSecLoop < 10 And Position=8
Then Val Digit= 15
TxAddr = Position
TxData = Val_Digit
GoSub Send Data
DelayMS 100
TxAddr =7
TxData =15
GoSub Send Data
TxAddr =38
TxData =15
GoSub Send_Data
Next Position

GoTo loop_Value TSec

loop Value TMin: 'disable Interrupt
If Reset Cunt=1 Then
Reset Cunt=0
DelayMS 150

GoTo Reset_Time
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EndIf
For Position =7 To 8 Step 1
digit = Position - 7

Val Digit = Dig TMinLoop, digit

If TMinLoop < 10 And
Position=8 Then Val Digit=15

TxAddr = Position

TxData = Val Digit

GoSub Send_Data

DelayMS 100

TxAddr=7

TxData = 15

GoSub Send_Data

TxAddr =8

TxData= 15

GoSub Send Data

Next Position

GoTo loop Value TMin

Disp_Cnt: 'Display Value Count Rate
Digit0-3

For Position=1 To 5 Step 1

digit = Position - 1

Val Digit=Dig No_Count, digit



If No_Count < 10 And Position =

2 And No_CountF < 1 Then Val Digit=15

If No_Count < 100 And Position = 3

And No_CountF < 1 Then Val Digit=15

If No Count < 1000 And Position = 4
And No_CountF < 1 Then Val Digit=15

If No Count < 10000 And Position = 5
And No_CountF < 1 Then Val Digit= 15

TxAddr = Position

TxData = Val_Digit

GoSub Send_Data

Next Position

Return

Disp_Cnt2: 'Display Value Count Rate

Digit0-3

For Position=1 To 4 Step 1

digit = Position - 1

Val Digit = Dig No_Count, digit

If No_Count < 10 And Position =

2 And No_CountF < 1 Then Val Digit= 15
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If No_Count < 100 And Position = 3

And No_CountF <1 Then Val Digit=15

If No_Count < 1000 And Position = 4
And No_CountF < 1 Then Val Digit= 15

TxAddr = Position

TxData = Val_Digit

GoSub Send_Data

Next Position

Return

Disp_CntF: 'Display Digit5-6
For Position = 5 To 6 Step 1
digit = Position - 5
Val Digit = Dig No_CountF,
digit
If No_CountF < 1 And Position = 5

Then Val Digit=15

If No_CountF < 10 And Position
= 6 Then Val Digit= 15
TxAddr = Position
TxData = Val Digit
GoSub Send_Data
Next Position

Return

Disp_SetSec: ' Display Digit7-8



For Position =7 To 8 Step 1
digit = Position - 7

Val Digit = Dig Set_Sec, digit

If Set_Sec<10 And Position=38
Then Val Digit= 15
TxAddr = Position
TxData = Val Digit
GoSub Send_Data
Next Position

Return

Disp DeT Sec: 'Display Digit7-8
For Position =7 To 8 Step 1
digit = Position - 7

Val Digit=Dig DeT_Sec, digit

If DeT Sec<10 And Position=8
Then Val Digit= 15
TxAddr = Position
TxData = Val_Digit
GoSub Send_Data
Next Position

Return

Disp DeT Min: 'Display Digit7-8
For Position =7 To 8 Step 1
digit = Position - 7

Val Digit=Dig DeT Min, digit
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If DeT_Min<10 And Position=8
Then Val Digit=15
TxAddr = Position
TxData = Val_Digit
GoSub Send Data
Next Position

Return

Disp_SetMin: 'Display Digit7-8
For Position =7 To 8 Step 1
digit = Position - 7

Val Digit=Dig Set Min, digit

If Set Min<10 And Position=8
Then Val Digit=15
TxAddr = Position
TxData = Val_Digit
GoSub Send Data

Next Position

Return

Disp_SRT: 'Display Value Count Rate

Digit0-3
TxAddr=1
TxData= 0

GoSub Send_Data
Fori=2To6
TxAddr=1

TxData= 15



GoSub Send Data

Next i

Return

Send Data: ' Transfer data to MAX7219
Max CS=0 'Enable MAX7219
SHOut
Max_SDO,Max_CLK,msbfirst,[TxAddr,Tx
Data] ' Shift Out the Register first,then the
data
Max CS=1 ' Disable the
MAX7219

Return

sendlong:

Dim sting As String * 20

Pop sting

Dim nub As Byte

'dim lenght as byte

'lenght= Len(stod)

For nub = 0 To Len(sting)-1
GoSub sendbyte[sting[nub]]
DelayMS 300

Next

Return

sendbyte:
Pop oby

e=3%01

si=7
Low Txx icv
DelayUS timesr
'DelayMS 1
For si=0 To 7
tryeach=oby & e
If tryeach=%00000001 Then
High Txx 'icv
Elself tryeach=%00000000 Then

'icv

Low Txx
EndIf
DelayUS timesr
'DelayMS 1
oby=oby>>1
Next
High Txx "icv
DelayUS timesr

'DelayMS 1

Return

Disable Interrupt

INT:

If INT _TMIF =1 Then

TMR1 ON=1:GateTime=1:

Finish= 0
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Hz=Hz+ 1 " Interrupt every 1
second
If Hz = 2 Then



TempSec = 0 : Sec = 0 : Minute = 0
:SRT Time=1:t t=1
EndIf
IfHz > 2 Then
Sec = Sec + 1
TempSec = TempSec +1
If Sec = Set Sec And PORTA.5=0
Then TMR1 ON =0 : GateTime = 0
:Finish=1 :t t=0
If TempSec = 60 Then

Minute = Minute + 1 : TempSec =

If Minute = Set Min And
PORTA.5=1Then TMR1 ON=0:

GateTime = 0 : Finish=1:t_t=0

EndIf
EndIf
INT TMIF =0
Else
TMR1 ON=0 ' Disable
Counter

TMR1IH=0:TMRIL=0 'Clear
Timer1

TMR1 ON =1 " Enable
Counter

No_ CountF =0 : No_Count =0

Reset Cunt=1

INT RTIF=0 ' Clear bit fag
INT1

EndIf
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Resume
Enable Interrupt

End
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Device = 18F4550
Xtal = 48

Optimiser Level = 3
Reminders = OFF

Declare USB_Descriptor ="CDCDesc.inc"



Stack Size= 100

TRISC.0 =0
TRISC.2=0

TRISB.1 =1

TRISB.0 =1
TRISC.1=0
TRISD.1=0

Symbol onoff = PORTD. 1
Symbol Txx = PORTC.0
Symbol Rxx = PORTB.0
Symbol Rxx2 = PORTB.1
Symbol pc2 = PORTC.2

Symbol pc1 = PORTC.1

Symbol gieh = INTCON.7

Symbol giel = INTCON.6

Symbol tmr0ie = INTCON.5
Symbol tmr0if = INTCON.2

Symbol tmr0ip = INTCON2.2

Symbol int0ie = INTCON.4

Symbol int0if = INTCON.1

Symbol intedg0 = INTCON2.6

Symbol ipen = RCON.7

Symbol et0 = TOCON.7
Symbol t01or2 = TOCON.6

Symbol t0cs = TOCON.5

Symbol t0se = TOCON.4

Symbol tOpsa = TOCON.3
Symbol tOps2 = TOCON.2
Symbol tOps1 = TOCON.1

Symbol tOps0 = TOCON.0

"int1 VWV

Symbol intedg! = INTCON2.5
Symbol int1if = INTCON3.0
Symbol intlie = INTCON3.3
Symbol intlip = INTCON3.6
'tmr 1V

Symbol tmrlif = PIR1.0
Symbol tmrlie = PIE1.0
Symbol tmrlip = IPR1.0
Symbol t11or2 = TICON.7
Symbol tips1 = TICON.5
Symbol t1ps0 = TICON.4
Symbol t1ose = TICON.3
Symbol tlcs = TICON.1

Symbol et1 = TICON.0

Dim PP0O As Byte System
Dim instr As String *20

Dim outstr As String *100

Symbol carrie_flag = STATUS.0

Symbol trnif = UIR.3
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On_Interrupt GoTo mailay

'b0 set to receive ;b0 is int0 4800

bps=208.333 us. 12MHz is 83.33ns .s0

83.33 * 2500 = 208.333

Dim inub1 As Byte 'interrupt value value for

nub 8 bit for serial
'Dim ssendbyte As Bit
sendbyte

'Dim issendbyte As Bit
of sendbyte

Dim irob As Byte

Dim ri As Byte

Dim asdi As Bit

Dim roby As Byte

Dim inub2 As Byte
Dim irob2 As Byte
Dim ri2 As Byte
Dim asdi2 As Bit

Dim roby2 As Byte

Dim oldroby As Byte

Dim ooldroby As Byte

Dim firstring As Bit

Dim nub As Byte

Dim sathing As String * 100
Dim nub2 As Byte

Dim d As Dword

Dim modring As String * 80

'state of

'interrupt state

Dim charn2t As Bit

Dim sabit As Bit

Dim okbit As Bit

Dim gpsbit As Bit

Dim gpstring As String * 80
Dim nubgps As Byte

Dim bie As Bit

Dim nubstring As String * 20
Dim nubit As Bit

Dim nubit2 As Bit

Dim smsend As String * 30
Dim numcall As String * 20
Dim clip As Bit

charn2t=0

okbit=0

gpsbit=0

nubgps=0

bie=0

nubit=0

nubit2=0

clip=0

'sendbyte value\/\/\/V/

Dim oby As Byte
Dim e As Byte
Dim si As Byte
Dim cb As Bit
Dim cb2 As Bit

Dim timesr As Byte
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Dim tryeach As Byte
timesr = 208

High Txx

'sendbyte value/\/\/\
GoTo port

High Int Sub Start

mailay:

'time: 48MHz-
>12MHz(Fosc/4)
giech=0

Context Save
If tmr0if = 1 Then

'USBOut 3,"1" ,Auto

If inub1 = 8 Then
tmr0ie=0
et0=0
cb=1
sabit=0
'outstr=outstr + roby
If roby < 32 And roby >126 And
outstr="" Then
outstr="close"+roby
'USBOut 3,roby ,Auto
EndIf
outstr=outstr + roby
If roby="G" And oldroby="N" Then

'order has important
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If charn2t = 1 Then
firstring = 1
charn2t =0
" USBOut 3, "step2" ,Auto
Else 'order has important
charn2t =1
' USBOut 3, "stepl" ,Auto
EndIf
EndIf
If roby="K" And oldroby ="O" Then
okbit=1
EndIf
If roby="G" And oldroby ="$" Then
gpsbit=1
gpstring=""
EndIf
If gpsbit=1 Then
If roby ="," Then
nubgps=nubgps+1
EndIf
gpstring = gpstring + roby
If nubgps > 9 Then
gpsbit=0
nubgps=0
bie=1

EndIf

EndIf
If roby="P" And oldroby ="I" And

ooldroby="L" Then



clip=1
numcall =""
EndIf
If clip=1 Then
If roby > $2f And roby < $3a Then

numcall = numcall + roby

EndIf
If roby="," And oldroby=$22 Then
clip=0
numcall=Mid$ (numecall,2,9)
'nubcall=mid$ (nubcall,6,9)
'can't use numcall=
numecall[ 4 ]+numcall[ 5]+numcall[ 6 ]+numcal
1[ 7]+numcall[ 8 ][+numcall[9]+numcall[ 10]+n

umecall[11]+numecall[ 12]+numcall[13]

EndIf
EndIf
If roby = $0d Then
sathing = modring
modring =""
sabit=1
Else
If Len(modring)> 77 Then
modring =""
Else
If roby > 32 And roby <126 Then
modring = modring + roby

EndIf

EndIf
EndIf

int0if=0 'check trick flag rapid from
level V or set inbetween
int0ie=1
Else
irob=$00
ri=inub 1
asdi= Rxx
irob=irob|asdi
irob=irob<<ri
roby=roby-irob
TMROH=%11111101
TMROL=%10001111
EndIf
inubl =inubl + 1
tmr0if=0
Elself int0if = 1 Then
'USBOut 3,"2" ,Auto
inub1=0
int0ie=0
ooldroby=oldroby
oldroby=roby

roby=$00

TMROH=%11111101
TMROL=%00000000
tmro0ie=1

et0=1
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int0if=0

Elself tmr1lif = 1 Then

'USBOut 3,"3" ,Auto

If inub2 = 8 Then
tmr1ie=0
et1=0
cb2=1
outstr=outstr+roby2
If roby2="]" Then
nubit=1

nubstring=""

Elself roby2="#" Then

nubit=0
nubit2=1
EndIf

If nubit =1 Then

nubstring=nubstring+roby?2

EndIf

'USBOut 3,roby2 ,Auto

int1if=0 'check trick flag rapid from

level V or set inbetween
intlie=1
Else
irob2=$00
ri2=inub?2
asdi2= Rxx2
irob2=irob2|asdi2

irob2=irob2<<ri2

roby2=roby2+irob2
TMR1H=%11111101
TMR1L=%10001111
EndIf
inub2 = inub2 + 1

tmr1if=0

Elself intlif = 1 Then

'USBOut 3,"4" ,Auto
inub2=0

intlie=0

roby2=$00
TMR1H=%11111101

TMR1L=%00000000

tmrlie=1
etl=1

int1if=0

EndIf
gieh=1
Context Restore

High Int Sub End

sendlong:

Dim sting As String * 40

Pop sting

'64911

For nub =0 To (Len(sting)-1)

GoSub sendbyte[sting[nub]]

DelayMS 100

Next
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Return

sendbyte:

Pop oby
e=$01
si=7
Low Txx icv
DelayUS timesr
'DelayMS 1
For si=0 To 7
tryeach=oby & e
If tryeach=%00000001 Then
High Txx 'icv
Elself tryeach=%00000000 Then
Low Txx 'icv
EndIf
DelayUS timesr
'DelayMS 1
oby=oby>>1
Next
High Txx 'icv
DelayUS timesr

'DelayMS

Return

'ceivebyte:

nub2=0

d=0

While d<1000000
If sabit=1 Then

USBOut 3,"t|",Auto

' USBOut 3,sathing ,Auto

' USBOut 3,"|e\n\r",Auto

' for nub2 =0 to len(sathing)-1
' if sathing[nub2]="0" and
sathing[nub2+1]="K" then

! usbout 3,"T__",auto
' endif

next

' d=1000000

' "USBOut 3,"tr|",Auto

. 'USBOut 3,sathing ,Auto

' 'USBOut 3,"|ue\n\r",Auto

! EndIf
\ d=d+1
' Wend

'Return

port:
ipen =1

giel =0

tmr0ie = 0
tmr0if = 0

tmrOip = 1

int0ie = 0

int0if =0
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intedg0 = 0

et0 =0
t0lor2 =0
t0cs =0
t0se =0
tOpsa =0
tOps2 =10
topsl =0

tOps0 =1

intedgl =0
intlif =0
intlie=0

intlip=1

tmrlif =0
tmrlie = 0

tmrlip =1

tllor2=1
tlps1=1
t1ps0=0
tlose=0
tlcs=0

et1=0

High pc1

115

High pc2

High onoff
'DelayMS 2000
Low onoff
DelayMS 3000

High onoff

L T T N N I O B |
T LI N A N I B |

+++++comment usbmode
'Repeat

" USBPoll

'Until PP0 = %00000110

'Repeat

' Wait for USB input

' USBIn 3, instr, Auto

' Poll the USB and Receive

some data from endpoint 3
'Until carrie flag =0

'Keep
looking until data is able to be received

'Clear instr

I
L N N I N I I O N I I B N

++++++comment usb mode

Clear outstr

gich=1
int0ie = 1
intlie =1



firstring=0
DelayMS 1000
GoSub sendlong["at+clip=1"]
GoSub sendbyte[$0d]

DelayMS 2000

+++++comment usbmode

'USBIn 3, instr, Auto

|I||||||||J|||||||\J||||||||11||

+++++comment usbmode

If instr !="" Then
GoSub sendlong[instr]
Clear instr

EndIf

DelayMS 100

'If cb=1 Then

outstr=outstr+roby

" USBOut 3,outstr ,Auto

" ¢cb=0
'EndIf
'If cb2=1 Then

outstr=outstr+roby?2

" USBOut 3,outstr ,Auto

' ¢cb2=0

'EndIf

If firstring = 1 Then
firstring = 0
DelayMS 500
GoSub sendbyte["a"]

DelayMS 10
GoSub sendbyte["t"]

DelayMS 10
GoSub sendbyte["h"]

DelayMS 10
GoSub sendbyte[$0d]

'GoSub sendbyte[$0a]
okbit=0 AN
'DelayMS 10

d=0

While okbit=10  "\\\\

' If d<20000 Then

' okbit=1

! 'usbout 3,"okbitok",auto

' 'GOSUB sendlong["ath\n\r"']
' EndIf

' d=d+1

Wend

'GoSub ceivebyte
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Low pc2
DelayMS 10
High pc2
DelayMS 100
Low pcl
DelayMS 500
High pcl
While nubit2 =0
Wend
If nubit2=1 Then
nubit2=0
EndIf

'delayms 3000 '<<<delattimedo

tonna>>>>

GoSub sendlong["at$gpsacp"]
GoSub sendbyte[$0d]

While bie=0

Wend

If bie=1 Then

' Repeat : Until trnif = 1

Repeat
' USBOut 3,numcall ,Auto
' Until carrie_flag=0

' Repeat : Until trnif = 1
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+++++comment usbmode

DelayMS 1000

GoSub sendlong["at+cmgf=1"]
GoSub sendbyte[$0d]

GoSub sendbyte[$0a]

DelayMS 1000

'gosub sendlong["at+cmgf=1"]
'GoSub sendbyte[$0d]

' delayms 3000

bie=0 GoSub sendlong["at#smsmode=0"]
EndIf GoSub sendbyte[$0d]
DelayMS 1000
sathing="- "+gpstring+nubstring
e o o B e o 'usbout 3 ,numcall ,auto
+++++comment usbmode 'smsend =
"at+tcmgs="+$22+"+66815965468"+$22
' Repeat smsend =
' USBOut 3,sathing ,Auto "at+cmgs="+$22+"+66"+numcall+$22

Until carrie_flag= 0



GoSub sendlong[smsend]
GoSub sendbyte[$0d]

DelayMS 2000

GoSub sendlong[nubstring]
GoSub sendlong[gpstring]
GoSub sendbyte[$1a]

DelayMS 1000

EndIf
If okbit=1 Then
'USBOut 3,"okbitok",Auto
'delayms 100
okbit=0
EndIf
If bie=1 Then
bie=0
'usbout 3,gpstring ,auto
'delayms 5
EndIf
'If sabit = 1 Then
" sathing=" "+ sathing+" "
' USBOut 3,sathing ,Auto
" DelayMS 5
sathing =""
" modring = "++" + modring + "++"
' USBOut 3,modring ,Auto

" DelayMS 5

' sabit=0
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'EndIf

+++++comment usbmode

'If outstr !="" Then

Disable Interrupt
' USBOut 3,outstr ,Auto

'delayms 10

"

outstr=

Enable Interrupt

'EndIf

l}lJIIIIIIIl\IIIIIIIIIIIIIIIIIII

+++++comment usbmode

GoTo again

JAAMY Visual basic [U198I1] VU949

a d
Tsunsuuvnennnes
Imports System.1O.Ports
Imports System.1O

Public Class Formain

Private numoform1 As Integer
Public serialcdc = New SerialPort
Public s As String

Public pop As String



Private Sub
NewToolStripMenultem_Click(ByVal
sender As System.Object, ByVal e As
System.EventArgs) Handles
NewToolStripMenultem.Click

numoforml +=1
Dim mrofl As New Form1()
mrofl.MdiParent = Me

_n

mrofl.Text = "window" &
numoform1.ToString
mrofl.Show()

End Sub

Private Sub
ConnectToolStripMenultem_Click(ByVal
sender As System.Object, ByVal e As
System.EventArgs) Handles

ConnectToolStripMenultem.Click

If Toolcomboport.SelectedIndex = -1
Then

Toolcomboport.SelectedIndex = 0

'"Toolcomboport.SelectedItem =
Toolcomboport.Items.Item(0)
End If
'"TextBox1.Text &= "itemseindex" &
Toolcomboport.Items.Item(Toolcomboport.

SelectedIndex) & "\n\r"
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'"TextBox1.Text &= "setext" &
Toolcomboport.SelectedText & "\n\r"
If Toolcomboport.SelectedIndex = 0
Then
If Toolcomboport.Items.Count < 2
Then
MessageBox.Show("Don't have
port connection")
serialcdc.portname = "comx"
Else
serialcdc.portname =
Toolcomboport.Items.Item(Toolcomboport.I
tems.Count - 1)
End If
Else
serialcdc.portname =
Toolcomboport.Items.Item(Toolcomboport.
SelectedIndex)
End If
If serialcdc.portname <> "comx" Then
serialcdc.RtsEnable = True
serialcde.DtrEnable = True
serialcdc.ReadTimeout = 5000
serialcde. WriteTimeout = 5000
serialcdc.open()

Timerl.Enabled = True

ConnectToolStripMenultem.Checked =

True



serialcdc.write("at+cmgf=1" &
vbCrLf)

For itim As Integer = 1 To 50000

Next
'serialcdc.write("at#smsmode=0" &
vbCrLf)
serialcdc.write("at+cnmi=1,1,0,0,0"
& vbCrLf)
End If

End Sub

Private Sub
FileToolStripMenultem_Click(ByVal
sender As System.Object, ByVal e As
System.EventArgs) Handles

FileToolStripMenultem.Click

End Sub

Private Sub
DisconnectToolStripMenultem Click(ByVa
1 sender As System.Object, ByVal e As
System.EventArgs) Handles
DisconnectToolStripMenultem.Click

If serialede.portname <> "comx" Then
serialcdc.close()

Timerl.Enabled = False
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ConnectToolStripMenultem.Checked =
False
End If
End Sub

Private Sub Timerl Tick(ByVal sender
As System.Object, ByVal e As
System.EventArgs) Handles Timer1.Tick

Dim cha As Char
Dim sting As String
If pop <>"" Then
serialcdc.write(pop)
pop=""
End If
s = serialcdc.ReadExisting()
If s <>"" Then
For Each fo As Form1 In
Me.MdiChildren
If fo.Focused = True Then
fo.datain +=s
fo.tamtimer()
Elself fo.WindowState =
FormWindowState.Maximized Then
fo.datain +=s
fo.tamtimer()

End If

Next



End If
sting = s
TextBox1.Text += sting
For Each cha In sting
If cha = vbCr Then
cha=" "

End If

Next

End Sub

Private Sub TextBox1 KeyPress(ByVal
sender As System.Object, ByVal ¢ As
System.Windows.Forms.KeyPressEventArg
s) Handles TextBox1.KeyPress

pop += e.KeyChar.ToString

End Sub

Private Sub
Toolcomboport DropDown(ByVal sender
As System.Object, ByVal e As
System.EventArgs) Handles
Toolcomboport. DropDown
Dim sting As String

sting =""
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Toolcomboport.Items.Clear()
Toolcomboport.Items.Add(" Auto")
For Each sting In
SerialPort.GetPortNames()
Toolcomboport.Items. Add(sting)
Next

End Sub

Private Sub Formain_Resize(ByVal
sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Resize

TextBox1.Width = Me.Width - 16

TextBox1.Location = New Point(0,
Me.Height - 56)

'For Each fo As Form1 In

Me.MdiChildren

'Next

End Sub

Private Sub Formain Load(ByVal sender
As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load

serialcdc.portname = "comx"
Toolcomboport DropDown(sender, ¢)

End Sub



Private Sub
OpenToolStripMenultem_Click(ByVal
sender As System.Object, ByVal e As
System.EventArgs) Handles
OpenToolStripMenultem.Click

"NewToolStripMenultem_Click(sender,
e)

numoforml +=1

Dim mrofl As New Form1()

mrofl.MdiParent = Me

_n

mrofl.Text = "window" &
numoform1.ToString

mrofl.Show()

'If fo.Focused = True Then

mrofl.ToolStripButton4 _Click(sender,
e)

'End If

"Next

End Sub

Private Sub
SaveToolStripMenultem_Click(ByVal
sender As System.Object, ByVal e As
System.EventArgs) Handles
SaveToolStripMenultem.Click

For Each fo As Form1 In
Me.MdiChildren
If fo.Focused = True Then
fo.Savebutton_Click(sender, €)

End If
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Next

End Sub

Private Sub
ToolStripMenultem1_Click(ByVal sender
As System.Object, ByVal e As
System.EventArgs) Handles
ToolStripMenultem1.Click

serialcdc.baudrate = 4800

ToolStripMenultem1.Checked = True
ToolStripMenultem2.Checked = False
ToolStripMenultem3.Checked = False
ToolStripMenultem4.Checked = False

End Sub

Private Sub
ToolStripMenultem2_Click(ByVal sender
As System.Object, ByVal e As
System.EventArgs) Handles
ToolStripMenultem2.Click

serialcdc.baudrate = 9600

ToolStripMenultem1.Checked = False
ToolStripMenultem2.Checked = True
ToolStripMenultem3.Checked = False
ToolStripMenultem4.Checked = False

End Sub

Private Sub

ToolStripMenultem3_Click(ByVal sender



As System.Object, ByVal e As

System.EventArgs) Handles

ToolStripMenultem3.Click
serialcde.baudrate = 19200
ToolStripMenultem1.Checked = False
ToolStripMenultem2.Checked = False
ToolStripMenultem3.Checked = True
ToolStripMenultem4.Checked = False

End Sub

Private Sub

ToolStripMenultem4 Click(ByVal sender

As System.Object, ByVal e As

System.EventArgs) Handles

ToolStripMenultem4.Click
serialcde.baudrate = 38400
ToolStripMenultem1.Checked = False
ToolStripMenultem?2.Checked = False
ToolStripMenultem3.Checked = False
ToolStripMenultem4.Checked = True

End Sub

Public Sub
CallDataToolStripMenultem_Click(ByVal
sender As System.Object, ByVal e As
System.EventArgs) Handles

CallDataToolStripMenultem.Click
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If
ConnectToolStripMenultem.Checked =
False Then

MessageBox.Show("no connection
module")

Else

Dim numberstring As String
Dim numok As Boolean
numberstring ="
numok = False
While numok = False
numok = True
numberstring = InputBox("Please
,enter phone number")
For Each achar As Char In
numberstring
If Char.IsNumber(achar) =
False Then
numok = False
End If
Next
End While
serialcdc.write("at+fclass=8" &
vbCrLf)

For itim As Integer = 1 To 10000

Next
serialcdc.write("atd " &
numberstring & vbCrLf)
End If



End Sub

Private Sub
ToolStripMenultem6 Click(ByVal sender
As System.Object, ByVal e As
System.EventArgs) Handles
ToolStripMenultem6.Click
Me.Close()

End Sub

Private Sub
TextBox1_ TextChanged(ByVal sender As
System.Object, ByVal e As
System.EventArgs) Handles
TextBox1.TextChanged
If TextBox1.Text.IndexOf(0) > 300
Then
TextBox 1.Text.Substring(100)
End If
End Sub

End Class
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