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##4570219221 : MAJOR NUCLEAR TECHNOLOGY

KEY WORD: DIGITAL DOSIMETER/ POCKET DOSIMETER / DOSEMETER
KITINUN SANGMANEE : DEVELOPMENT OF A REMOVABLE MEMORY
PERSONAL DIGITAL DOSIMETER. THESIS ADVISOR : ASST. PROF. ATTAPORN
PATTARASUMUNT, THESIS COADVISOR : DECHO THONG-ARAM, 82 pp. ISBEN
974-17-4987-2.

A small battery operated removible memory personal digital dosimeter system was
developed using local available”elecironic components. CMOS IC's were used to reduce power
consumption. The system consisted of 2 parts: a microcontroller based (PIC16F877) personal digital
dosimeter with a mea,sur-ing;rm_l:gif: of 0. - 9999 mR. It was also equipped with alarming system to
alert users when the cumulative dose was exceeded the dose limit, The dose can be recorded into the
memory every 10 minutes interval. And a memory reader system capable in downloading recorded

data from memory to the dafabase on microcompuiter.

Result of performance testing and dosimetric calibration showed that the developed
dosimeter had a capability in measuring cumulative dose of gamma and x-ray with the accuracy
within £3%. The dosimieter Was able (o operate continuously more than 40 hours at 95 mW power

consumption. The measuring dose could be recorded into the memory without any error.

Field of study...... Muclear Technology...... Advisor’s signature

Academic year.... 2005.....ccciiiiiiininiennin Co-advisor’s signature h e,
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Device Program Data Memory Data
FLASH EEPROM
PIC18FET4 4K 192 Bytes 128 Bytes
PICAEFETT 8K 368 Bytes 256 Bytes
13 Dats Bus | PORTA
FLASH “-:”: I 7 RADIAND
Program [| W = RATANT
Memory A RAN = RAIANZV REF-
8 Lewe! Stack Sile - RAJANIVREF+
13-bit) Registers +— RA4ITOCK]
= RAGIAN4IES
Pragram 14
B RAM Addr (1) Iy @ PORTB
H= Il ¥ : 4 REOINT
]ﬁ Addr BLX | RB1
nemeen 'Elﬂ 7 ) +—=[] RE2
Direct Addr 7 et 1 PGM
| rect Addr [ 5 | e T 333.. GM
- +— RBE
l+—=[x] rEIPGC
5 R | TR
7 =~ PORTC RETPED
= RCVT10S0MICK
7 1l I T— 14 RC1UTI0SICCR2
— 3 = T H RC2/CCP1
Fowerug O T ™ —=1x| RowSCHISCL
; ¥ Il 1] RCa/sDusDA
Instruction |, Ciscillator 7 = CE/SDO
Decode & f— Start-up Timer Vi = CBTX/ICK
Cagl Foweron ’ RGT/RX/DT
Reset e g PORTD
4| Timimg S, .4 ‘atehdog
E “| Generation |7 Timer
OSC1UCLKIN Erown-out
OSC2ICLKOUT Rezet e:[5] ROTIPSPT-ROMPSFO
In-Circuit
Di=bugger
Low-Violage
Programming Parallel Slave Port |- & PORTE
% é -_..E REDIANSRD
H—=[d] REVANETIR
MCLR- Voo, Vea .,—..E REZIANTICS
merl Timer Timer2 10-bit AID
A s
| Il | |
I I I T
Data EEPROM = Synchronous -
ECri2 Serial Port L)

Note 1: Higher order bits are from the STATUS register.

g1 2.12 Taseadaves luTasaeu Tnsames PICI6F877(8]
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o @ ] o T o J
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A g A v o aa s
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Indirect addr.{l

TMRO

FCL

FSR

PORTA

FORTE

PORTC

PORTD 1

PORTE "

PCLATH

INTCON

PIR1

PIRZ

TMRI1IL

TMR1H

TI1CON

TMR2

T2CON

S5PBUF

SS5PCON

CCFRIL

CCPR1H

CCP1CON

RCSTA

THREG

RCREG

CCPR2L

CCPR2H

CCP2CON

ADRESH

ADCOMNO

General
Purpoze
Fegister

96 Bytes

Bank 0

DOh
Dih
02h
03h
04h
0Sh
DER
07h
DER
02h
DaR
DER
OCh
0Ch
DER
OFh
10h
11h
12h
13h
14h
15h
16h
17h
18h
19h
1AR
1Bh
1Ch
10h
1ER
1Fh
20h

7Eh

Indirect addr.

OFTICH REG

PCL

FSR

TRISA

TRISE

TRISC

TRISD ™

TRISE ™

PCLATH

INTCOM

PIE1

PIEZ

PCON

S3PCOM2

PR2

S5PADD

SSPSTAT

TXSTA

SPERG

ADRESL

ADCON1

General
Purpose
Register
80 Bytes

ACCESSes
FOh-FFh

Bank 1

80h
81h
82h
83h
84h
85h
86h
87h
88h
89h
BAR
8Bh
3Ch
80h
SEh
8Fh
S0h
91h
92h
93h
Gdh
a5h
G6h
a7h
G8h
9%h
Sah
SBh
SCh
9Dk
SEhR
9Fh

Adh

EFh
FOh

FFh

Indirect addr.!’)

TMRO

PCL

STATUS

FSR

FORTE

PCLATH

INTCON

EEDATA

EEADR

EEDATH

EEADRH

General
Purpose
Register
16 Bytes

General
Furpose
Register
B0 Bytes

ACCESSES
TOh-7Fh

Bank 2

[+ ] Unimplemented data memeary locations, read as 0",

* Mot a physical register.
HNote 1: These registers are not implemented on 28-pin devices.

2: These registers are reserved, maintain thess registers clear.

100h
101h
102h
103h
104h
105h
10Eh
107h
108h
108h
104hR
10Bh
10Ch
100N
10ER
10Fh
110h
111h
112h
1132h
114h
115h
116h
117h
118h
118h
114R
11Bh
T1Ch
11Ch
T1ERh
11Fh
120n

16Fh
170h

17Fh

File
Address
Indirect addr.™) | 1z0n
OPTION_REG| 181h
PCL 182h
STATUS 183h
FSR 184h
185h
TRISE 186h
167h
188h
189h
PCLATH 1840
INTCOM 18Bh
EECON1 18Ch
EECON2 180h
Reserved® 18Eh
Reserved™® 18Fh
190h
191h
192h
193h
194h
195h
196h
Somese | T
Register 198h
16 Bytes 195h
194h
19Bh
19Ch
19Dh
19Eh
19Fh
140h
General
Purpose
Fegister
&0 Bytes 1EFR
accesses 1FOh
70h - 7Fh
1FFh
Bank 3

519 2

U

13 wiheanuieyaluluTnsneuInsames PICI6F877[8]
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2.4.2 wosnvedlulnsnoulnsataes PIC16F877

J J o v A Y 4
lulasaeulnsaaes PICI6F877 liwesadmsudnnenuginsainisuen 5

s A 2 ¢ a Ry o a
NOTA ADNDITH A, B, C, D 11ag No3A E 313]?33!@ﬂﬂm@QW@ﬁﬁi%ﬂTuﬂqwuﬂllﬁﬂqslu@Tﬁ']\?ﬂ 2.2

v 9
AN 2.2 taaaTeazdeanesa ldaunimuaveelulnasaeuInsames PIC16F877[8]

Pin Name DIP PLCC GQFP | HOIP Buffer Descrintion
Fing | Ping | PFing | Type Type P

OSC1CLEIN 13 14 30 sTicMOsH | Oscillator erystal inputferternal clock source input.

QSCHCLEOUT 14 15 31 o - Cscillator crystal cutput. Connects to crystal or resonator in
crystal oscillator mode. In RC mode, O5C2 pin outputs CLE-
QUT which has 1/4 the frequency of 35C1. and denctes the
instruction cycle rate.

MCLRAWPRITHY 1 - 18 IiP 5T Master clear (reset) input or programming veliage input or high
woltage t=st mode control. This pin s an active low resst to the
device.

PCRTA is a bi-directional /0 port.

RADNAND 2 3 | g TTL RAD can also be analog inputd

RATANT 3 2 20 ra TTL RA&1 can also be analog inputt

RAZIAN2NREF- 4 5 21 W0 TTL RA&Z can also be analog input? or negative analog

reference vollage

RANANINREF+ 5 [} 22 g JTL RA3Z can also be analog input? or positive analog

reference voltage

RASTOCK i T 23 vo ST R&4 can also be the clock imput o the Timerd timer!

counter. Duiput is open drain type.

RASSETANS T a 24 'O TIL RAS can also be analog inputt or the slave sslect for the

synchronous serial port
PORTE is a bi-directional 110 port. PORTE can be software
programmed for internal weak pull-up on all inputs

REIINT 33 36 ] Vo TTLSTIU RED can also be the external intermupt pin.

=RE1 34 v a Tis TTE

RB2 35 3B i0 (L8] TIE

RBIPGM 3a ) 11 1L8] TTL REB3 can also be the low voltage programming input

RB2 ar 41 14 1 8] TTL Interrupt on change pin.

RBS aa 2 15 "0 TTL Interrupt on change pin.

REE/PGC 38 43 18 o TILa R Interrupt on change pin or In-Circuit Debugger pin. Serial

programming clock.

RETPGD 40 44 i7 la} TTL/STI2) Interrupt @n change pin or In-Circuit Debugger pin. Seral

programuimng data.
PORTC = a bi-directional 10 port

RCOMTIOSOTICK 15 16 3z 'O 5T RCO can a'so be the Timer! oscilater cutput or 3 Timerd

clock mput.

RC1TIOSVCCP2 18 18 a5 i 5T RC1 can also be the Timer! cscillator input or Capture?

input’Compare? cutput’PWM2 output.

RC2/CCP1 17 19 36 e} 5T RC2Z can also be the Capturel input'Comparel cutput!

PWM1 output.

RCASCKIEC 12 20 ar 10 5T RC2 can alsc be the synchronous serial clock inputioutput

for both SP1 and 1°C modes
RCHSOIS0A 23 25 42 o ST RC4 can also be the SPI Data In (5P mode) or
data I3 (1€ mode).

RCE/SDO 24 26 43 o ST RCS can also be the 3Pl Data Out
(SP1 mode)

RCBMXACK 25 27 44 L&) 5T RCE can also be the USART Asynchronous Transmit or
Synchronous Clock.

RCTIRXMDT 28 i} 1 e 5T RCZT can a'sc be the USART Asynchronous Recsive or
Synchronous Data.

Legend: |=input O = putput 110 = inputioutput P = power

— = Mot used TTL = TTL input 5T = Schmitt Trigger mput
Mote 1: This buffer is a Schmit Trigger mput when configured as an external interrupt.

2:  This buffer is a Schrmitt Trigger mput when used n senal programming mode.

3:  This buffer is @ Schmitt Trigger mput when configured as general purposs VD and a TTL input when used in the Parallel Slave
Port mode (for interfacing to a microprocessor bus).

4:  This buffer is a Schmitt Trigger mput when configured in RC oscllator mode and a CMOS input otherwise.
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A = J Y 09.1’ J 1
M1TWN 2.2 llﬁﬂ\‘]ﬁ’lﬂﬁ&ﬂﬂﬂW@iﬂﬁl%QWH‘ﬂQﬂuﬂmﬂqquiﬂiﬂ@uiﬂﬁa!aﬂﬁ PIC16F877 (¢19)[8]

Pin Name oip FLCC GFP | IFOiP Buffer Description
Ping | Pin# | Ping | Type Type P
PORTD is 3 bi-directional 0 port or parallel slave port whan
interfacing io 8 microprocessor bus
RODO/PSPD B 2 33 o] sTTTLE
RO1/PSP1 20 22 a4 o] sTTTLE
RODZPSP2 21 23 40 [[{v] STITTLI
RD3PEP3 ) 24 41 el STITTLE
RO4PSP4 a7 30 2 [l{e aTTTLE
ROSPSPS 28 31 3 e s
RD&PSPE 2n 3z - [e] s
ROT/PSPT 3 33 5 sl st
FORTE is a bi-directional 1D port
REORD/ANE a a 25 12 sTTTLS RED can also be read contra! for the parael slave port, or
analog inputs.
RE1/WRIANG g 10 28 i ST RE1 can also be write conirol for the parallel slave port. or
analog inputd,
RECSIANT i0 11 27 1 sTTTLE RE2 zan also be select control for the paralie! slave port,
or analog inputT.
vss 12,31 1334 6,28 P — Grownd reference for logic and U0 pins.
oo 11,32 12,325 7.23 F — Pasitive supply for logic and 10 pins.
MC — 14728, |M2.13, — Thess pins are not internally connected. These pins shou'd be
20 3334 left unconnected.
Legend: | =input 0 = output 0 = inputioutput F = power
— = Mot used TTL =TTL input 5T = Schmitt Trigger input

Mote 1: This bufier is a Schmitt Trgger input when configured 35 an external intemupt.
2:  This buffer is a Schmitt Trgger input when used in serial programming mode.
3 This buffer is a Schmitt Trigger input when configured as general purpose 110 and a TTL input when used in the Parallzl Slave
Part mode (for interfacing to a3 migroprocessor bus).
4: This buffer is a Schmitt Trigger input when configured i R oscillster mode and a CMOS input otherwise

9 o 4 I~ Y
nnlassadazmsiauvedlulasaouInsamos PICI6F877 aztiu lan
=\

o % 4 o o s w o A
’ﬁﬁJ'liﬂLl'lll'lﬂi3QﬂﬁGl“]gfwl,ulﬂ?ﬁ]\iﬁﬂjﬂiiﬁ]lg{ghﬂﬂﬁI‘]Ji!millﬂ\?ﬂﬁliui]ﬂﬂ'liﬁfuuﬂuﬂml‘lﬁlﬁ‘u

meludldazain
2.5 11138A NN EEPROM 1UU 1°C[9]

| o a 4
I’'C Bus (Inter Integrate Circuit Bus) Lﬂuaﬂymzmmﬂﬁaﬁamiauﬂﬁmmu
: a @ aa Jd a @ 4 @
wile gnaaduuaziann Taealdsinoudnaes (Philips Semiconductor) taz Idnsiiam
A Y A A Ay AaA qI | = Y'Yy
oo lashnanieon o ideane Idyana lumsisennamissaeudulaun SCL oz SDA
[ A 1 oo @ v A Y 2 A 1 [l Y A
uagsareuaeginsaiurats q alulia@erduld Wewiniesa q yatuiee
Y < v o [ 3 do . 1 A A
ponuuulidvnannIziasa ANiugnsaldnan chip support A4 ¢ AFNNMIOBALDY
] < 4 o ] ' o 9 v <
TWldmsweuduuuy I'c Bus 1nndu dofmuavesmsiyenaetiauuuiazlizluuuindy
A @ 1 = " w9 1o % v q ¥
nasgumieuny uaoalanuuanaaiuinalugaey S ludvesdoyanldlums
4 A o J | Y 1
demsvosginsaiusazszion  enldswauludnndeslimny  uazluuylassauezil

ANMUNINUN DU U
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2.5.1 AAUANTAYBIHEIBANNG EEPROM 11U I'C Asza 24XX

] o v g ] 13 :
HUIUANI MUY EEPROM Al UK U8 LUUN1I5 !ﬁ'ﬁ]\m']ﬂﬁ"liﬂﬁﬂ
3 o ) o YN YR Y = ' g Yo o ' o 4
Lﬂ‘]Jﬁﬂlﬂl"l‘l]@?;ljaﬂTﬂalu@'lll?llﬂﬂﬂllu'l'ﬁ]guluﬂﬂ"lﬁﬂ']‘(’JUlV\ILaﬂﬂiﬁﬂﬂ@]?ﬂuﬁﬂﬂﬂ?ﬂﬁﬂﬂ@'I'JJ BN
' o dy =1 1 & oA o = 3/ 9 3 F)
Wu?ﬂﬂﬂ']lﬁ]']tlﬂllu%gllﬂﬂlﬂu‘ﬂi%ﬂ'ﬁ‘l’iuﬂﬂ@ﬁ"ﬂﬂﬁﬂTI"IﬂTiﬁ‘]JLLﬁSL"’Uﬂu‘ﬂﬂllﬂﬂaﬁlﬂ €] ATNANY
o & o L
doygnunn i Feihldlianuazainnnlumsesnuuuicsuazmsi lllszgndldau
1 ) =\ wva N = < 9 o A 1 Y
HUIIANUIIATED 24XX UAUTUUAAD UAINIVUIALAN Gl%ﬁﬂ{jifg']ﬂﬂﬂﬂ?i!“lfﬂﬂ@ﬂu@fl
y A J gy ) o 2 o 9/ o Y N =
e ﬁ']?J"Iiﬂﬁ‘]JLLﬁSL"UEJH‘ﬂ)’ThlﬂﬂQ I 91UA3IY uazmmmmumy1611@33@1‘13“1@11111142118‘1] QN

o ’q ¥ Y AA Y o oy v
'ﬁ'lll'liﬂu'lvl,ﬂﬂi$Qﬂ@1‘]5\ﬂu1uﬂ1u'ﬂlﬂﬂﬂ"l]@\1ﬂ‘]Jﬂ"IiLﬂ‘lJﬁﬂB'lsU'E]j;!ﬁ

Al A1 AP HY Genaraor
S 1
10 Mamony .
control  |ee| Contral L elxoea| Ejlr“aﬁﬂ M
Logic Logic —— M
L Page Lalches
I ;
val &
[ ] YDEC |
3 1 [
Voo [ —= 3
vas [ Sanse AMP
RAW Contral

719 2.14 Tnsaas19909411i28n21081 EEPROM A5z a 24XX[10]
2.5.2 MIVAVIAYY 1UVBINUIBANIND] 24XX

9
713199091 HIBANNTIINIENA 24XX UUTVUIA 8 U1 UANHBEMIIIAGEN

{]

AD [t 8[ ] vec
A1 ]2 B2 7[]wp
Az 3 é 6 ]scL
was [ 4 5] sDA

317 2.15 dnvazndygaveantienudInT)a 24XX
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v
a =

<3| o o o ' o
A0, A1, A2 Lﬂumﬁigﬂnmauwmncl%mwum”|meﬂ”|'i1/m”|mlm EEPROM

9 q
9

1 v ti' d‘ 1 [ £% d! v = 1 [ = LI U =
uaazAINFIUAoNUMe UL Gwmﬁmuﬂunmmmazmmw'lum’mu ‘UNG]'J’O”Ii]]liJlllﬁEJ Tag
9 ] o w (= Yo 1 4 Y o
ﬂTWu'JfJﬂ'JTJJ‘ﬂWﬂ'ﬂﬂ%JiJﬂTi@@ﬂl!U‘Uiﬁﬂ?ﬁuﬂﬂ%!’@ﬂmﬁﬁ%WﬂVINaTiﬂLL'ﬁﬂlﬂ VIAYYIN

k4
matlazgnilasedng (NC) 13

Yy a

I o 4
Vss L“]Jummmumummqaw?a V1N319U (Ground, GND)
[ a ) [ 1 1
SDA Hundeyauuy 2 Aeme Idwmsusvdsdoyasznite EEPROM uay
4
luTnsaoulnsaaes
3| @ a a @ 1
SCL Wlundgaauwndunaves EEPROM Il¥miuaumssudadoya
sz luInsaouInsamesiay EEPROM

[~ @ Hq ¥ o = Y Y o 9 dyd
wp undayapainlsilesiumsdeutoyalinu EEPROM daniiliang

U
< 9

Y 1 < 1
W 0 szamnso@oudeyaliiny EEPROM 18 uadmniiiannziu 1 s ldaunsodiou
Joyaliny EEPROM 1@

< [ dy
Vee iundyana Ivifea1995999 EEPROM

=S Y L v o
253 n1snmﬂumaga1wnmimﬂm1m1

k4
%

o v A 1 = ] o 1 14
mmm%mi@mmawffagamawmaﬂ’nmumazm’aiuu Iﬂﬁllﬂﬂl!'gﬁﬂgﬁ
A v [ 1 1 v Y s A aov Y a [ <
:J,‘]JLL‘]J‘]JT]ﬂaﬁJﬂ‘Ll Lm’fﬂmmﬂ@]Nﬂulﬂﬂiu‘lﬂﬂL‘lJﬁ)ﬁ’Vii'O‘]JN‘]JiH‘V]E\!NﬁG] LYY ﬂ’)'lﬂJLi'Jsl,‘Llﬂ1i
=~ Y] 3 A A Y ] o I = = A a K wvAa o
gy muuma%maaﬂcl,wu’mﬂ’ammmaﬂﬂ AITANHIINYASIDYANNIAN AU TUUAVDIAD

Y
NUIANUTNIUAY

A
Tumsiisudoyalinutiaen1us EEPROM Wy vzliogaleny 2 uuy Ao

U

= 4 = =
Ms@euuuuiaylud (byte write) wagmMIeuLyURasHIN (page write)

. < = Y Yo 1 o os/' J =
f. Byte write L‘].Iuﬂ’li!fﬂﬂum@yjaﬁl'ﬂﬂ‘llﬁu’)f]ﬂ')’]ll%’]ﬂﬁﬂﬁ% 1 th@l Iﬂﬂﬂ'ﬁﬁlﬂu

Y g a 9 ° ' o ' o B4 ¥ R o A
m@yjaxmuu%mmmwﬂuﬂmyaalumtmmﬁlﬂ 3| ma“lumwuaammmn% “]N‘V!ﬂ f ANV
= ) Y 6 1o o ) a g .. ¥ Y 1
Lmﬂumﬂyﬁiﬁﬁu’)ﬂﬂ?’]u%’]uu HONNTITNANNILITUAY  (start condition) UAIVTADITIA

o o 4 9 1 4 & I

3ﬁﬁﬂ3ﬂﬂu (control byte) PTUIU 1 thﬁ @I1Nﬂ?ﬂﬂ11ﬂ@]!t@ﬂmﬁﬁ (address byte) G]N’EJ'IEDHJL! 1

A s 5 Vo ’ o o g Y o = Y, Sy Ay a A
fio 2 llll@] ﬂJu@fJﬂ‘Uﬁu’Jflﬂ'J’]llﬁ]’m’WlalG]f ﬂ?ﬂuu%ﬁ@]’]uﬂ?ﬂqﬂﬁﬂlﬂﬂﬁtﬂﬁ'E)Qﬂ']iﬁ]glsllﬂu@ﬂ 1

U Rl

4 Y K Qy 9 Qy ..
Tud HAINAUFANWANNILAUGA (stop condition)
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BUS ACTIVITY
MASTER I CONTROL ADDRESS ADDRESS -Sr
R BYTE HIGH BYTE LOWBYTE DATA o
T A A P
I‘“‘“HI“MF‘HHH [T
A A A
BUS ACTIVITY c c c
X = don't care bit K K K K

~ Y] 1 =S 9 as}l 4
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v A Y dy = Y o ] ] o A 1 = [ 9
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v
a

9 Y 9 [ o o L4 Y ' J o A 4
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' A [ ] Y Y = 1 3 Y 1A Y A
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S
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BUS ACTIMITY A T
MASTER $ B-‘iTE HIGH BYTE LOWfWE D.RTAEYTE 0 DATA EE(TE 63 g
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BUS ACTIMITY C C c C
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31 2.17 @1'mﬂwﬂmmﬂmmummmﬂa Wi[10]
2:5.4 MIUUDYAVINUH AN
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dmsumsemdeyannrieanuinivazamnsodeudoyald 3 uuvune
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MIOMUIDUTZYANIATIaz 1 TUA (current address read) M3o DY liszyA1M1IAT
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< o ) ] 1 4 3
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ID VAR WORD

C0 VAR WORD

Cl VAR WORD

C2 VARBYTE
VALUE VARBYTE
Addr VAR byte

SEC VARBYTE
SEC_L VAR WORD
SEC_H VAR WORD
SEC_T VAR WORD
MINUTE VAR BYTE
MIN_L VAR WORD
MIN_H VAR WORD
MIN_T VAR WORD
HOUR VARBYTE
HOUR_L VAR WORD
HOUR_H VAR WORD
HOUR_T VAR WORD
DAY VARBYTE
DAY _L VARBYTE
DAY _H VARBYTE
DAY T VARBYTE
MONTH VARBYTE
MONTH_L VAR BYTE
MONTH_H VAR BYTE
MONTH_T VAR BYTE
YEAR VARBYTE

PORTD

PORTD

PORTD
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'lcd data port output

'lcd data bit output

'lcd register select port

'lcd register select bit

'led enable port

'led enable bit

'4-bits data bus

'2 charecter lines

'Set number of bit
'Set Clock source (0 = Oscillator/2)

'Set sampling time in uS

'Variable for correct count
'Variable for correct count

'Variable for correct count



SEC2 VARBYTE

MIN1 VAR BYTE
MINI10 VAR BYTE
MIN20 VAR BYTE
MIN30 VAR BYTE
MIN40 VAR BYTE

MIN50 VAR BYTE

SCL  var PORTC.3
SDA  var PORTC.4

Ctrl  con $AQ 'Control code for memory
CtrIRTC con $D0 'Control code for RTC
Main:
Vi Memory Checking #fHHHHIHIHHHHHH I

Addr=0

12CRead SDA,SCL,Ctrl,Addr,Addr,[ID]
If ID=4112 Then
Goto NoCard
Else
Goto WithCard
EndIf

WithCard:
LCDOut $FE,1,"Welcome"
LCDOut $FE,$CO
LCDOUT $FE,$14,"ID: " #ID
Pause 1000
LCDOut $FE, 1

Addr=1

12CRead SDA,SCL,Ctrl,Addr,Addr,[VALUE]

While VALUE <> 0 'When Value = 0 prograin continue
Addr = Addr + 1
12CRead SDA,SCL,Ctrl,Addr,Addr,| VALUE]

Wend

HHHHHHHHHEHHRAAEHH AR Initia] Time #HH-HHEH--HEEHH-EHBEE

SEC_T=0
MIN_T=0
HOUR_T=0
DAY T=0
MONTH T =0

GOSUB TIME
GOSUB CONV
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MINI1 = Minute

MIN10 = Minute + 16
MIN20 = Minute + 32
MIN30 = Minute + 48
MIN40 = Minute + 64

MINS50 = Minute + 80

If MIN10 > 89 Then MIN10 = MIN10 - 96

If MIN20 > 89 Then MIN20 = MIN20 - 96

If MIN30 > 89 Then MIN30 = MIN30 - 96

If MIN40 > 89 Then MIN40 = MIN40 - 96

If MIN50 > 89 Then MIN50 = MIN50 - 96

IF SEC = 0 THEN SEC = 1

IF SEC >0 AND SEC < 16 THEN SEC2 =SEC- 1

IF SEC >= 16 THEN SEC2 = SEC - 16

LCDOut $FE,1,"HOUR: " #HOUR_T

PAUSE 500

12CWrite SDA,SCL,Ctrl,Addr,Addr,[HOUR T]

Pause 15
Addr = Addr +1

LCDOUT $FE,1,"MIN: " #MIN_T

PAUSE 500

12CWrite SDA,SCL,Ctrl, Addr,Addr,[MIN_T]

Pause 15

Addr = Addr +1

LCDOut $FE, 1
Co=0
Cl=0
c2=0

GOTO Loop

Loop:

GOSUB TIME

GOSUB CONV

If SEC_T =0 Then
LcdOut $FE,1
LCDOUT $FE,$C0

# Count With Card #

LCDOut DEC(HOUR_T),":",DEC(MIN_T),":",DEC(SEC_T)

ELSE

LCDOut $FE,$CO

LCDOut DEC(HOUR_T),":",DEC(MIN_T),":",DEC(SEC_T)

ENDIF

FHAHT

FHT

T
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IF C1=0 and C1<=9 Then LCDOut $FE,2,$FE,$14,$FE,$14,$FE,$14,$FE,$14,$FE,$14,DEC(C1)," ",DEC(C2)
IF C1>9 and C1<=99 Then LCDOut $FE,2,$FE,$14,$FE,$14,$FE,$14,$FE,$14,DEC(C1)," ",DEC(C2)

IF C1>99 and C1<=999 Then LCDOut $FE.2,$FE,$14,8FE,$14,$FE,$14,DEC(C1)," ",DEC(C2)

IF C1>999 and C1<=9999 Then LCDOut $FE.2,$FE,$14,$FE,$14,DEC(C1)," ",DEC(C2)

IF C1>9999 Then LCDOut $FE,2,$FE,$14,DEC(C1)," ",DEC(C2)

Count PortB.2,1000,C0 'Count on PortB.2 every 100 mSec
Cl=Cl+C0
Cl=Cl*1

If MINUTE = MIN1 AND SEC = SEC2 THEN GOSUB Correct
IF MINUTE = MIN10 AND SEC = SEC2 THEN GOSUB Correct
IF MINUTE = MIN20 AND SEC = SEC2 THEN GOSUB Correct
IF MINUTE = MIN30 AND SEC = SEC2 THEN GOSUB Correct
IF MINUTE = MIN40 AND SEC = SEC2 THEN GOSUB Correct
IF MINUTE = MIN50 AND SEC = SEC2 THEN GOSUB Correct
IF PORTB.1 = 0 THEN GOTO Saving

If C1 >= 1000 Then FreqOut PortB.0,500,2000

Goto Loop

‘it Count Without Card #H#HHHEHHHHHHHHRHHHHHHER R
Nocard:

LCDOut $FE,1,"No Card"

Pause 1000

Co=0

Cl=0

Goto Loop2

Loop2:
LcdOut $FE,1,DEC(C1)
Count PortB.2,1000,C0
Cl1=Cl1+Co
Cl=Cl*1 'Calibration Factor
If C1 >= 1000 Then FreqOut PortB.0,500,2000
Goto Loop2

HIHHIHHHHHHH R R Correct Data HHHHHHHHHHHHHHHHHHHEHH--#EH

Correct:
12CWrite SDA,SCL,Ctrl,Addr,Addr,[C1]
Pause 10
Addr = Addr + 1

C2=C2+1

LcdOut $fe,1,Dec(C1)
LcdOut $fe,$c0,"Save"
Pause 500

LCDOut $FE, 1

Return



HHHHHHHHHHHHHRHBHHH - Save HHHHIHHHBHH-EEHHE---H A

Saving:
LCDOUT $FE, 1,"Saving"
Pause 1000

12CWrite SDA,SCL,Ctrl,Addr,Addr,[C1]
Pause 10
Addr=Addr + 1

12CWrite SDA,SCL,Ctrl,Addr,Addr,[HOUR]
PAUSE 10

Addr = Addr + 1

12CWrite SDA,SCL,Ctrl,Addr,Addr,[MINUTE]

Pause 10

LCDOUT $FE,1,"COMPLETE"
PAUSE 1000

LCDOUT $FE,1,"GOOD BYE"
STOP

T H TR TR AT TR A TP T T

TIME:
12CRead SDA,SCL,CtrIRTC,0,[SEC]
12CRead SDA,SCL,CtrIRTC,1,[MINUTE]
12CRead SDA,SCL,CtrIRTC,2,[HOUR]
12CRead SDA,SCL,CtrIRTC,4,[DAY]
12CRead SDA,SCL,CtrIRTC,5,[MONTH]
12CRead SDA,SCL,CtrIRTC,6,[YEAR]
RETURN

TP CETETERC TP FEETF I HEETHFF I HFFFFEIPEHTFFTT

CONV:

'Convert Value For Second
SEC_L = SEC & %00001111
SEC_H = SEC & %11110000
SEC_H=SEC H>>4

SEC T =(SEC_H*10)+SEC L

'Convert Value For Minute

MIN_L = MINUTE & %00001111
MIN_H = MINUTE & %11110000
MIN_H=MIN_H >> 4

MIN_T = (MIN_H*10) + MIN_L



'Convert Value For Hour

HOUR_L = HOUR & %00001111
HOUR_H =HOUR & %11110000
HOUR_H =HOUR_H >> 4

HOUR_T = (HOUR_H*10) + HOUR_L

'Convert Value For Day
DAY_L =DAY & %00001111
DAY_H=DAY & %11110000
DAY _H=DAY _H>>4

DAY_T=(DAY_H*10) + DAY L

'Convert Value For Month

MONTH_L = MONTH & %00001111
MONTH_H = MONTH & %11110000
MONTH_H = MONTH_H >> 4
MONTH_T = (MONTH_H*10) + MON
RETURN

End
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Private Sub Connect_Click()

Dim cForm As New MainForm

cForm.Show vbModal

ActiveWorkbook.Worksheets("Summary"). Activate

End Sub

Dim SerialBuffer As String

Private Sub UserForm_Activate()
On Error GoTo SerialPort_Handler

Serial. CommPort = CInt(ActiveWorkbook. Worksheets("Settings").Range("B2"). Value)

tmp = CStr(ActiveWorkbook.Worksheets("Settings").Range("B3").Value) + ","

tmp = tmp + CStr(ActiveWorkbook.Worksheets("Settings").Range("B4"). Value) + "."
tmp = tmp + CStr(ActiveWorkbook. Worksheets("Settings").Range("B5").Value) + ","
tmp = tmp + CStr(ActiveWorkbook. Worksheets("Settings'").Range("B6").Value)
Serial.Settings = tmp

Serial. RThreshold = 1

Serial.PortOpen = True

Exit Sub

SerialPort_Handler:
MsgBox "Serial Port Error: [" + CStr(Err.Number) + "] " + vbNewLine + vbNewLine _
+ Err.Description, vbExclamation, "Communications Error"
Unload Me
End Sub

Private Sub CheckID_Click()

On Error GoTo CheckID Handler
SerialBuffer = ""
Serial.Output = "aa"

UID.Text = ReadSerial(1)

If Len(UID) = 0 Then
Exit Sub
End If

ActiveWorkbook. Worksheets("UserID-" + UID.Text).Select

AdjustSheet "UserID-" + UID.Text

Exit Sub

CheckID_Handler:

If Err. Number = 9 Then

Dim newsh As Worksheet



Set newsh = ActiveWorkbook. Worksheets. Add(before:=Worksheets("Settings"))
newsh.Name = "UserID-" + UID.Text

AdjustSheet "UserID-" + UID.Text

i=2
Do
If Len(ActiveWorkbook. Worksheets("Summary").Range("A" + CStr(i)). Value) = 0 Then
ActiveWorkbook. Worksheets("Summary").Range("A" + CStr(i)). Value = UID.Text
ActiveWorkbook. Worksheets("Summary").Range("B" + CStr(i)).Formula =
"=""+ "UserID-" + UID.Text + "''B2"
ActiveWorkbook. Worksheets("Summary").Range("C" + CStr(i)).Formula = _
"=""+ "UserID-" + UID.Text + "'!D2"
newsh.Activate
Exit Do
End If
i=i+l
Loop
End If
End Sub

Private Sub AdjustSheet(sname As String)
If Len(sname) = 0 Then
Exit Sub

End If

‘Worksheets(sname).Columns("A").ColumnWidth = 15
Worksheets(sname).Columns("B").ColumnWidth = 20
‘Worksheets(sname).Columns("C").ColumnWidth =20

Worksheets(sname).Columns("D").ColumnWidth = 20

Worksheets(sname).Range("A2").Font.Bold = True
Worksheets(sname).Range("C2").Font.Bold = True

‘Worksheets(sname).Rows(4).Font.Bold = True

Worksheets(sname).Range("A2").Interior.Color = RGB(180, 180, 180)
Worksheets(sname).Range("A4:D4").Interior.Color = RGB(180, 180, 180)

Worksheets(sname).Range("A2").Value = "*x&[/4Uéa"é"
Worksheets(sname).Range("C2").Value = "Accumulative Dose ="
Worksheets(sname).Range("E2").Value = "mR"
Worksheets(sname).Range("A4").Value = "Checkin Date"
Worksheets(sname).Range("B4").Value = "Checkin Time"
Worksheets(sname).Range("C4").Value = "Dose (mR)"
Worksheets(sname).Range(""'D4").Value = "Checkout Time"

Worksheets(sname).Range("D2").Formula = "=sum(C:C)"

UserName.Text = CStr(Worksheets(sname).Range("B2").Value)

End Sub



Private Sub ReadValue_Click()
Dim buff(1 To 100) As Integer

SerialBuffer =""
Serial.Output = "bb"
tmp = ReadSerial

chkout = 0
idx=0
Do While Len(tmp) > 0
n = InStr(1, tmp, Chr(&HD))

If n>1 Then
dat = Left(tmp, n - 1)
If Len(tmp) > n Then
tmp = Mid(tmp, n + 1)
Else
tmp =""
End If
Elselfn =1 Then
dat=""
If Len(tmp) > n Then
tmp = Mid(tmp, n + 1)
Else
tmp =""
End If
Else
Exit Do
End If

If Len(dat) > 0 Then
idx = idx + 1 <
bufflidx) = Clnt(dat)

.,1

If dat = "31232" Or chkout > 0 Then

dat + vbNewLine

! msg = msg + CStr(idx) + vb]]

R OUUINYUINT

End If o-‘

Endquwmnmwﬁwmﬁﬂ

Loop



If idx >=9 Then
CheckinDate. Text = CStr(buff(1)) + "/" + CStr(buff(2)) + "/" + CStr(buff(3))
CheckinTime.Text = CStr(buff(4)) + ":" + CStr(buff(5))
CheckoutTime.Text = CStr(buff(idx - 1)) + ":" + CStr(buff(idx))

DoseData.Text =""
Fori=6Toidx-3
DoseData.Text = DoseData. Text + CStr(buff(i)) + vbNewLine
Next i
TransferData CInt(UID.Text), buff, idx - 8
End If

MsgBox msg
End Sub

Private Sub TransferData(ByVal id As Integer, ByRef buffer() As Integer, nData As Integer)

On Error GoTo TransferData_Handler

If nData < 1 Then
Exit Sub

End If

ActiveWorkbook.Worksheets("UserID-" + CStr(id)).Activate

i=5

Do
tmp1 = Format(ActiveSheet.Range("A" + CStr(i)). Value, "dd/mm/yy")
tmp2 = Format(ActiveSheet.Range("B" + CStr(i)). Value, "HH:mm:ss")

tmp3 = ActiveSheet.Range("C" + CStr(i)).Value

tmp4 = CStr(buffer(1)) + "/ + CStr(buffer(2)) + "/" + CStr(buffer(3))
tmp5 = CStr(buffer(4)) + ":" + CStr(buffer(5))
tmp6 = CStr(buffer(nData + 7)) + ":" + CStr(buffer(nData + 8))

tmp7 = Format(tmp4, "dd/mm/yy")

tmp8 = Format(tmp5, "HH:mm:ss")

If Len(tmp1) = 0 And Len(tmp2) = 0 And Len(tmp3) = 0 Then
ActiveSheet.Range("A" + CStr(i)). Value = Format(tmp4, "d MMM yy")
! ActiveSheet.Range("B" + CStr(i)). Value = tmp5
ActiveSheet.Range("D" + CStr(i)).Value = tmp6
For j=0 To nData - 1
tmp9 = Hour(Format(tmp5, "HH:mm:ss"))
tmp10 = Minute(Format(tmp5, "HH:mm:ss"))
tmp10 = tmp10 + (10 * j)
If tmp10 >= 60 Then
tmp9 = tmp9 + (tmp10 \ 60)
If tmp9 >= 24 Then tmp9 = 0
tmp10 = tmp10 Mod 60
End If

tmpl1 = CStr(tmp9) + ":" + CStr(tmp10)



ActiveSheet.Range("B" + CStr(i + j)).Value = tmp11
ActiveSheet.Range("C" + CStr(i + j)).Value = buffer(6 + j)
Next j
If nData > 1 Then
ActiveSheet.Range("B" + CStr(i + nData - 1)).Value = tmp6
End If
Exit Do
Else
If (tmp1 = tmp7) And (tmp2 = tmp8) Then
Exit Do
Else
i=i+1
End If
End If

Loop

Exit Sub

TransferData_Handler:
MsgBox "Format Error: " + CStr(Err.Number) + vbNewLine + vbNewLine
+ Err.Description, vbExclamation, "Error Occured"

End Sub

Private Sub Serial_ OnComm()
If Serial. CommEvent = comEvReceive Then
SerialBuffer = SerialBuffer + Serial.Input
End If
End Sub

Private Function ReadSerial(Optional ByVal nBytes As Integer = 0) As String

Dim interval As Double

getall = False

If nBytes = 0 Then
getall = True
nBytes = 1000

End If

interval = 2000
Do While interval > 0
If Len(SerialBuffer) >= nBytes Then
Exit Do
End If
interval = interval - 0.05
DoEvents

Loop

If getall = True Then nBytes = Len(SerialBuffer)

If Len(SerialBuffer) >= nBytes Then

ReadSerial = Left(SerialBuffer, nBytes)



If Len(SerialBuffer) > nBytes Then
SerialBuffer = Mid(SerialBuffer, nBytes + 1)
Else
SerialBuffer =""
End If
Else
ReadSerial =""
End If

End Function
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