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Volt meter and recorder instrument is a microcontroller No PIC 16F877 in use by receive
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L4
Y

A 4 ¥
llﬂzlﬂﬂu1ﬁn1ﬂﬂﬁ1ﬂﬂid

PC<12.0>
CALL, RETURKN 13
RETFIE, RETLW ra
Slack Levol 1
Slack Leval 2
*
-
*
Slack Leval 8

RESET Veclor witobh

L]
L ]
Interrupt Veclor uaolh
{ Gaath
Page 0
O7FFh
JH00h
Page 1
Cn-Chip
. OFFFh
Program -~
Moty s Laah
Page 2
1 7FFh
IHuanh
Page 3
L1FFFh

1 ¥
§UN 23 msdaassRuAmianud1ves PIC 165877

2.3.2 wihaanuditeya
] o 9 ] d’ P 1 o k4
Tu PIC16F877 miagnnuidoyassutiseanilufiuiives RAM mizsar w1140
r k4 ]
W21l (General Purpose Register) Y11 368 Bytes 1Az HUHYD4TImADs Handuusy (Special
¥ ] »
Function Registers) T4mMsiA1afufivzutisoaniy 4 uuen dauduenmsa 00h 63 1FFh fa

a1l 2.4
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File Fite File Fife
Address Address Address Address
Indirect addr.(?| 0Ch Indirect addr.l'l| gon Indirect addrd'}| 160n Indivect addr."| 1808
TMRO 01h OPTION_REG | a1h TMRO 101h OPTION_REG| 1314
PCL 020t PGL 82h PCL t02h PCL 182h
STATUS 03h STATUS 83h STATUS 1G03h STATUS 183h
FSR 04h FSR 84h FSR___ | 104n __FSR 184h
PORTA 05h TRISA gsh bl tesh Lo oo 185k
PORTB 06h TRISB 86h PORTB 106h TRISB 186h
PORTC 07h TRISC 87h R e R R BR - 1)
poRTOM | 08h TRISO®! | Boh 108h 188h
PORTE!T | 09h TRISEX | 8gh cohinis | 109h s o 180D
PGLATH 0Ah PCLATH BAh PCLATH 10Ah PCLATH 18Ah
INTCON 0Bh INTCON 8h INTCON 10Bh INTCON 18Bh
PIR1 aGh PIEY 8Ch EEDATA 10Ch EECON1 18Ch
PIRZ 0Dh PIE2 8Dh EEADR 10Dh EECON2 18Dh
TMR1L 0Eh PCON | BEh EEDATH | 10Eh | :'Rekeived® | 16Eh
TMR1H OFh B 8Fh EEADRH | 10Fh |7 Reserved® | 18Fh
T1CON 10h i =] aon 110h 190h
TMRZ 11h SE8PLCON2 8th 11ih 14ih
T2CON 12h PR2 92h 1i2h 192h
SSPBUF 13h SSPADD 93h 113h 193h
SSPCON 14h SSPSTAT 24h 11dh 194h
CCPRIL 15h A el 115h 195h
CCPRIH 16h 96h 116h 196h
CCPICON | 17h 9th gﬁ;%;ae' 117h gfr';g:é 197h
RCSTA 18h 98h Reglster 1éh Register 198h
TXREG 19h SPBRG 99h 16 Byles 119h 16 Byles 195h
RCREG 1Ah i BTy 1A 19Ah
CCPR2L 1Bh 9Bh iiBh 19Bh
CCPR2H iCh 8Ch iiCh 19Ch
CCP2CON | 1Dh  [E <771 aph 110h §9Dh
ADRESH iEh ADRESL 9Eh 11Eh 19Eh
ADCONO | 1Fh ADCON1 SFh HFh 19Fh
20h AOh 120h 1ACh
General General . General General
Purpose Purpose Purpose Purpose
Reglster Register Register Ragister
96 Byles 80 Byles EFh 80 Bytas T8eh 40 Bytes 1EFh
accesses Fob ACCESSeS 170h accesses 1FOh
70h-7Fh 70h-7Fh 70h - 7TFh
7Fh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3
Unimplamented dala memory localions, read as '0".
* Nal a physlcal reglsler.
Hote 1: These regisicers are nol Implemenied on the PICTGFB76.
2: Theso regislars are reserved, mainlain these registers clear.

c; o -; P 1 e
31N 2.4 madaneRunveamitsa o ya

& < ' 1 1 o
Faongildi 2.4 lunsidhfadeyalundazdou vieudazuved mnsadidlaons

a 1 -y - F] é ar ;
fmuam S dainns STATUS tuiiaf 5 uaz 6 (RPO, RP1) F3iin11umuiuaail



RPI RP0 Bank Select
0 0 Bonk0 : 00h— 7Fh
0 I Bankl : 30k —FFh
1 0 Bank?2 : 100h— 17Fh
l 1 Bank? : 150h— {FFh

d' ’ o 1 Py a4
M990 2.1 ugaamifimuan lusvemos

2.3.3 mhanud1veya EEPROM
PIC16F877 imiaoaud iy EEPROM $11u 256 Tud Tasernsasmuaziioy
Tuvnziannlndlauadoalsiilinig Enable Code protect bit Taums iAoy
$en0s Hiey (Special Function Register) éiﬁ‘ﬂﬂ‘ﬁﬁﬂ 4 ﬁ"lﬁqﬁw
EECON 1: Aaunumsdniamissnnug
EECON2: Sadnun1s@uudoya
EEDATA: iTiiiios 1#fudoya 8 iin dmiumssmnazidou

EEADR: S9mans fiAVLDAMRT e 00h - FEh (256 Tud)

2.4 SameRmNaeaq 03 PIC16RS77
Ssamessaldsuudnnlsznoviitanudidgaems wenn Tsussmihediann
Falu PICI6F877 Tavmmeseg S 1uamn SFamosntdnumang Sl
2.4.1 F9mM03 STATUS
ihidsmmesildiiudeyanmuz maivmvedtulasnouTniamed hidiwwih

urlan aouzaise Alduonmadrimsmauueadna1g @y MsfIuNIAdamaaT

4
o =

& Iy & = o
MIasnuiuNnYg gﬂ BT 1Uﬂ$lﬂ”ﬂ1ullﬂﬁ3uﬁﬂqu

RVD  RAMA0 RW0 R R-1 Ryvix  Rivx  RWx
[[wme [ re1 [ R0 | 70 | @ [ 2z [ we | ¢ |

bit 7 bt o

1l 2.5 uerass wazidvavesiinfilFlumsdonunantoya
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IRPO (Indirect Register Bank Select bit — 1 7) Ifidemuanadlumizoanudrwiia
A
RAM luns @ s dradadeyauuumadon (indirect addressing mode)
“07 ; [@RANLAN 0 1Az 1
17 [RenILen 2 uag 3
RP1, RPO (Register Bank Select) Ididonuusdvesmizvanusdoyansn uay
~ A - .
F3maes IMdiedumsditdoysuuu Taunsa (direct addressing mode)
“00" IADNILAR 0
=) o
“01* @oANLaN |
=} o
“10* @oAIAN 2
= I
“11” @anuwan 3
TO (Time-out bit) Huiafitaaimsinalniioiveeadaonlnuesnenfinasin
(‘0)'
PD (Power-down) Daugaamamaniulvnuaady (Sieep mode) fie o191 Sleep
»
mode Tintlvznaoilu “o”
Z.(Zero bit) i uiinuansdonemshnununafamaas
é w o ~a s = [ o
«g» (flonadnsmandarmaninosn liilugud
A o a S A P4
«1 ilorndnimandiamaasnesnilugud
DC (Digit carry/borrow) uiianansetusznandn

«0» 1ife Llianmsnasinia 3 1ia 4 n5o manamstueinia 4 uiia 3

«1» itoanmsnanniia 3 1uda 4 ne winllidanstneiniia 4 sniia 3
C (Carryfborrow) Danan3 ot 1dudasaosmng wiomstumeniinemeaad
wo (ffeliifiniinaiin 7 (MSB) 3o idamstusiniia 7 (MSB)
«» ifefin1snasinila 7 (MSB) n3e liliiamstiuntvesiia 7 (MSB)
2.4.2 S3qm03 W (Working register)
dhi3samosiiinnuddyinniigadanilwesluinsaouTnsames pic #i33mass
w iihs Smaiuin 8 Bn simiiimiewihiimaes uenfayamaes lunsidids
mandamaainioms Touthofoyn sxdowinissames w edu

2.4.3 Tsunsmanimes @0
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o = o ) o 4 4 ] 1 { o
HhidsmmeidivaBndamils Faimhifudumiseansafive 16 cpu T

A

Tat3smAns PC voa PICI6FS77 9ziiuina 13 a Tau 8 diacs PC< 7:0 > sxogiiidamod
1 = Yy &  da /o ' | TR Y
PCL amnsnsunazmoy Bmiondsamoiinly dau pe<i2 8 > sxliaunsadhdald

= o 1 o A a
annlad Maeznseil #1N3SMA03 PCLATH < 4 :0 > uaziioinantysmwn PCLATH 93
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iy aouziiu <or lumsidmdadunmsnszlangy CALL w3 GoTo seiifumsiim
neawsanlahisSmeed PC <10:0 > v 11 Sawitfudan pe<12:11> o2 hinfAvuualaa
P¥ms14da CALL 3o GoTo T8 1naifies 2 Kwords (2048 dnmia) uamiaoanud
Favuad 8 Kwords il 4 Page neviulunisnszlaadhy page sxdpalimammuas iy

PC<12:11> A0 Taud1UMSs Saimp7 PCLATH

" PCl
12 8 7 LI e
re | i | Ectos
[estination
ﬁ PCLAIH- 40~ 3
5 Af 14
CITTTrIt1d]
PCLATH
PCH PCL
12 01 &7 1]
G | i i | R A )
2 PCLATH .0 il
(o L - (VAL
HNEEEEEN
PCLATH

g1t 2.6 Tnsaafreveidames PC

ar d
2.5 SnNEMEIIAINT

[]
=

t.'i g o Y o 1 s a 1 o WV o= o
Wofias IWgUnsginndnaamafuiiaus wiuld nasgunmoriadsldiuns
> cz o 1
sonuuuTY asgi giunt i eiigaie rs-232 gmlssmalul 1969 Tau Electronic
P o ] 1 or Y ] ar
Industries Association {EIA) mqrﬂumsmnuﬂmmgmmquu an‘um:nm%uwa oy
ﬂl A o 1 1 b g 5 o
mal il hidedoamd i W dnsoldedoyanishudwdordu ginsoldemsvaiuun
ol 2 1szinn Ao
DTE (Data Terminal Equipment) fiogunsaidmiudsdoyn wu aeufiumes
DCE (Data Communication Equipment) fiogunssidmsumsaans sy Tudu
4 Yo 1w o ¥V 1 e
AnnaIg RS-232 galnsal DTE a3 19vanAed 4 uazgunsal DCE a3 1o

A o r F‘ =y Qs ] : =y
Glugaaneniionldfuszidiuyiia D 1w 9 41 nag 25 11 (V19AT5 U DB-25 a2 DB-9)
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Specifications

RS-232

Mode of Operation

Single-Ended

Total Number of Drivers and Receivers on One Line

1Driver and 1 Receiver

Maximum Cable Length 50FT
Maximum Data Rate 20KBPS
Maximum Driver Output Voltage H-25V

Driver Qutput Signal Level (Loaded Min)

+-5V to +/-15V

Driver Qutput Signal Level (Loaded Max) +H-25V
Driver load Impedance (€2 ) 3k to 7k
Max. Driver Current in High Z Stage (Power On) N/A

Max. Driver Current in High Z Stage (Power OfT)

+-6mA @ +H-2V

Slew Rate (Max.) 30V/ us
Receiver Input Voltage Ranée +-15V
Receiver Input Sensitivity +-3Y
Receiver Input Resistance (Ohms) 3k to 7k

A13191 2.2 JoRMuAveIAT§IL RS-232

2.5.1 SNYMEUBITIABMNINAIEIU RS-232C (DB-25 & DB-9)

o & 5 o a
woaeyRILTYIAD 2 1y fie Uy D 25 91 waznu D 9 91 FaN 2 iuuvziiusiie

o 3/ =y PR o e 1w = =Y !J: 1 oo
ﬂ?f;'ﬂ"lﬁﬂ'l“ﬂlﬂﬂﬂﬂﬂﬂ?mﬂi ﬂiuui}ﬂﬂ?mﬂﬂ%u"lﬂ’]ﬂﬂﬂﬂﬂﬂﬂ'ﬂ']m‘ﬂ‘i'll@ﬂﬂﬂsl‘li‘ll']ﬂﬂ'ﬂuﬂﬂ'l

o
1y

8288

&899 86

511 2.7 uansdnuuz VoI IRBLYY DB-9



Pin | Signal Direction Description
1 CD —— Carrier Detect
2 RxD - Receive Data
3 TxD _— Transmit Data
4 DTR —_— Data Terminal Ready
5 GND - System Ground
6 DSR +— Data Set Ready
7 RTS EE— Require to Send
8 CTIs +— Clear to Send
9 RI1 — Ring Indicator
1919 2.3 DB-9 AafmedunoRaaDT
\seeoeeoeceeee/
A RN XN KX R-N-R N
51lft 2.8 Snvaizveafasiony DB-25
Pin Signal Direction Description
t SHIELD - Shield Ground
2 TxD 1 Transmit Data
3 RxD <t Receive Dala
4 RTS 3 Require to Send
5 CTS = Clear to Send
6 DSR < Data Set Ready
7 GND - System Ground
8 CD « Carrier Detect
9 N/C » +12 Volt
10 N/C > -12 Volt
k1 N/C - Reserved
12 N/C < Secondary Line Detect

13



Pin Signal Direciion Description
13 N/C « Secondary Clear to Send
14 N/C > Secondary Transmit Data
15 N/C > DCE Transmit Signal Timing
16 N/C < Secondary Receive Data
17 N/C < Receiver Signal Timing
18 N/C - Not Used
19 N/C > Secondary Request to Send
20 DTR > Data Terminal Ready
21 N/C < Signal Quality Detector
22 RI e Ring Indicator
23 N/C 2> Data Rate Selector
24 N/C 1 DTE Transmitter Signal Timing
25 N/C - Reserved
13197 2.4 DB-25 Fagnadunouiames
Ty §o #ania 13RI
TxD | Transmit Data DTE | dsdoyafiaziaein DTE Tlda DCE
RxD [ Receive Data pcE | sudeyaiiazfinein DCE lda DTE
CTS Clear to Send DCE | asndudyauein DCE Tmionesiu
Joyavin DTE
CD Carrier Detect DCE l.i’}a“lsﬁm’;ﬁuﬁtytymmaﬁﬂmumwm
Faanuzh Idaodunyin Active
DSR Data Set Ready DCE | won DTE 31 DCE wiouiloziianiuds
DTR | Data Terminal Ready | DTE | dgygyim491n DTE veonl¥ DCE
w3 uwiow
RTS | Require to Send DTE | d&myiwe1n DTE venld DCE
winmiouinzsudoyanda
RI Ring Indicator DCE | arnsudagnuvesaioIngini
M1 2.5 wﬁlﬁﬂlmﬁ'tgtgmvhm

14
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2,5.2 MsHemMIMAANT
[ s z:{ 9 or 3 =1 1 [¥] 8 [
dyanunaniddmivmsdoasiiog 2 dyga 1aun
1. audyanmdmsudeyanin DTE = DCE
o L3 o A ) L] L3 @ z
2. modyaiudiniuns1ag (s6) Fuilugadredesaudiniudiuas

- A
usaau e saouay

Data(TxI))
DTE DCE
Signal ground (SG)

i A - |
iﬂﬁ 2.9 Uﬁﬂqﬂ15!ﬂfﬂﬂﬂﬂlﬂﬂéﬂﬁ15ﬂ’l§lﬁﬂ?

2.5.3 NMSAOATITBIN
{ AN a : = 4 o -
Tunsdindeyagndarn lunesiisms Tauinwziionouiunoiassdardomsiu
o A 1 1 =
Sruaumoleviigalunisdomsaoanisio 3 1du 14us asdoyaudazfinnie naz

L a A
awdyonung1Iaaazli 2.12

Data (TxD})
DTE 7| DcE
) Data (RxD)
-«
 Signal ground (8G)

o Y ] ﬁ
gﬂ‘n 2.10 1IN IroURDINDM I A0 15 9IN 1

25.4 dyumalndh
a @ ar { A 1
AT TIL RS-232 1admuadnuuzvesdgygnunia Wihngnlslumsionde
-1 ar =] =3 = ' =5 =
uuneynsuli 2 dnvae A aulanods aoln ‘0’ uazwiin ¥uwta aedn *1° Tny

aula wwdluussdudinnn  ednaeglugag +5 G +15 Tood

= ] s =5 &

dunaaglura +3 Ga +15 Taad
wisn vzitlunsadulithay  edymeglushe -5 6a-15 Tad

= t 1 = o
gunaoyluas -3 da-15 Taad
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1 ¢ a PrE o o &
animnAveaBIayanazsunall I ikens difius sdu ldihgymaeriieswmnanu

o oA 9 a = w ar =
omvesmuduanw tazeznuhde i modyguouiulyl szduussiuiihesanaadiu

<l o 1 4 dy o -3 = [ o @ 3
vouwanoensvla venninilarug Iihdedusziinanuquaimessdygai ivamus

s IWihuanuazan lidaiou vhldmsaane 11 1dsze: tnarln uadrdniludeqldfes

=1 FE] A =
ugilnyaiowEuAY
L 15V—
i LB M3sB
i i 1 0 0 0 O ¢ 1 _D_- 1 1
f w—— ----- P el S, ) I
o :I Incze e
Eegnn
Wt L8 WAL | SN | - | (W . N -
Mark
=N ;"‘"'_ |_ Mvon Dutd Bita —| S Y
A VT
3an Fargy Two =0p
(] VA nilte
[ = - |
Dats par bl comeenieling (o the ASCH characer A
U 2.11 R$-232 Wave Form
e d d
2,5,5 3901A0IVIINDINBYNTU
1 Ao & < o =4 = ar d’
ﬂ’l‘iil‘(’fmﬂi‘“ﬂﬁﬂEliPi’f)l!ﬂ'ilJﬁ'IHS'lJﬂﬁl"dU'l—lIﬂillﬂ‘iMﬂ%ﬂf]ll UAIH
Name /O Address IRQ interrupt Programmable | Mask IRQ
Vector Interrupt Value
Controller
COMI 3F8 4 0x0C OxEF 0x10
COM2 2F8 3 0x0B OxF7 0x08
COM3 3E8 4 0x0C OxEF 0xi0
COM4 2E8 3 0x0B OxF7 0x08

M31A 2.6 MITAATHES ADYATY
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& ¥ R
2.6 ﬂﬁ'nmmamwaga {Data Communication)

é Y 4 o1 A a4 1 P
miffemsdoyn Ao vurumsveans1gamisuanalasudeyavmsignuas
@ ' s @ A e ﬁ'; 3 w3 @ o )
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DTE |« DCE "| MEDIUM | | DCE |« DITE
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A A o hoa yguy ' = P4 o g A a o &
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neiiivoa iy
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] ] o 1 o o o o o ¥
sorudnygia vy Tudn Sadamdnaes dudu
3. Medium HudananaiildlunsdemsdoyansoonezGonh veadygufoms
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Computer

Terminal (Recelver)
{Sender)
Medium
il ¢ i 0 » 100

BRit to be Seunt

Bits Scuf

U 2.14 mydsdoyauuueyns(Serial)

2.6.3 MIgRHtpYyDUUVBYNIY (Serial Communication)

msdarudyauiuusynsumiiseanily 2 35 fis msdadyaunuy esd Tasi
(Asynchronous Transmission) llﬁzﬂ'li?hﬁigig‘lﬂil.luu %4 1n5Wa (Synchronous Transmission)
Lﬁaﬁﬂﬁﬁ')ﬁauazﬁ'ﬁummsnﬁ‘mu‘lf’fﬁaﬂﬂﬁ’mﬁuﬁaf_j Tavzdealditmsdedyauuuy
Guaru AedasudesamnsonsnfumsBuduiasnsfugavossnuse (Character) 1 214
dmiumsdideyauuuesdlnsia daulunnndaTasimezgiudonvoansiudu uazms
ﬁ’uqﬂumﬁnusz

2.6.4 Snimsaadeyn

a2 lumsdadoyanuuoynsuszvoniludulindeiuif (vis per second:
bps) H3ONT1 VoA A(baud rate) WOIADYNIUYDA PIC 16F877 @115 odnde Rt og
noufiane fdnyana lauddesimuasasiia iy msdomsmanofaaynau Rs-232
vesnoufumes 18smuasas 132 1AM IRalia 100 5 19200 bps dmSunonfImosAe

" Tas Tuswmasmiouaunsodedoya tAis 1gade 56 AlatindeTund

=
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szuuilfluTnsaouInsames lumsnruguunszuuzdediinaniunivitowiay
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Tavaziimsvontaandusa Tue 1R uaziui uielimsveniu wou uazll Iiuszvuaiv
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75 {16/09/07 | 4:00:00 240
76 | 16/09/07 | 4:01:00 239
77 | 16/09/07 | 4:02:00 240
78 | 16/09/07 | 4:03:00 239
79 | 16/09/07 | 4:04:00 239
80 | 16/09/07 | 4:05:00 239
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81 16/09/07 | 4:06:00 239

82 16/09/07 | 4:07:00 239

83 16/09/07 | 4:08:00 239

84 16/08/07 | 4:09:00 239

85 16/09/07 | 4:10:00 240

86 16/09/07 | 4:11:00 240

87 16/09/07 | 4:12:00 239

88 16/09/07 | 4:13:00 240

89 16/09/07 | 4:14:00 240

90 16/09/07 | 4:15:00 240
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1 16/09/07 | 14:53:31 234

2 16/09/07 | 14:53:32 234

3 16/09/07 | 14:53:33 234
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4 16/09/07 | 14:53:34 234
5 16/09/07 | 14:53:35 234
6 16/09/07 | 14:53:36 235
7 16/09/07 | 14:53:37 235
16/09/07 | 14:53:38 234
9 16/09/07 | 14:53:39 234
10 | 16/09/07 | 14:53:40 234
11 | 16/09/07 | 14:53:41 234
12 | 16/09/07 | 14:53:42 234
13 16/09/07 | 14:53:43 235
14 | 16/09/07 | 14:53:44 235
15 | 16/09/07 | 14:53:45 235
16 | 16/09/07 | 14:53:46 235
17 16/09/07 | 14:53:47 235
18 | 16/09/07 | 14:53:48 235
19 | 16/09/07 | 14:53:49 235
20 | 16/09/07 | 14:53:50 235
21 | 16/09/07 | 14:53:51 234
22 | 16/09/07 | 14:53:52 235
23 | 16/09/07 | 14:53:53 234
24 | 16/09/07 | 14:53:54 234
25 | 16/09/07 | 14:53:55 234
26 | 16/09/07 | 14:53:56 235
27 | 16/09/07 | 14:53:57 235
28 | 16/09/07 | 14:53:58 235
29 | 16/09/07 | 14:53:59 234
30 | 16/09/07 | 14:54:00 235
31 16/09/07 | 14:54:01 235
32 16/09/07 | 14:54:02 235
33 | 16/09/07 | 14:54:03 235
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34 | 16/09/07 | 14:54:04 235
35 | 16/09/07 | 14:54:05 235
36 | 16/09/07 | 14:54:06 235
37 | 16/09/07 | 14:54:07 234
38 | 16/09/07 | 14:54:08 235
39 | 16/09/07 | 14:54:09 235
40 | 16/09/07 | 14:54:10 235
41 | 16/00/07 | 14:54:11 235
42 | 16/09/07 | 14:54:12 234
43 | 16/09/07 | 14:54:13 235
44 | 16/09/07 | 14:54:14 235
45 | 16/09/07 | 14:54:15 235
46 | 16/09/07 | 14:54:16 235
47 | 16/09/07 | 14:54:17 235
48 | 16/09/07 | 14:54:18 235
49 | 16/09/07 | 14:54:19 235
50 | 16/09/07 | 14:54:20 235
51 | 16/09/07 | 14:54:21 235
52 | 16/09/07 | 14:54:22 235
53 | 16/09/07 | 14:54:23 235
54 | 16/09/07 | 14:54:24 235
55 | 16/09/07 | 14:54:25 235
56 | 16/09/07 | 14:54:26 234
57 | 16/09/07 | 14:54:27 235
58 | 16/09/07 | 14:54:28 235
59 | 16/09/07 | 14:54:29 236
60 | 16/09/07 | 14:54:30 235

1 IJ [ 1] & L% 3 L] A
SErmausinmis e ity 234.7167 Taad mimstiudin 60 as dauniload
Sinpisaldne 235 Thad Diwmnufiaraaind [(235-234.7167)/234.7167) x 100 =0.12%
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Tusunsu pic BASIC Mnaugululninouinsamed
1. damveanisaemas ol Tnsnow Tnsamed

@ DEVICE HS_OSC

DEFINE OSC 4

DEFINE ADC_BITS 10

DEFINE ADC_CLOCK 3

define ADC_SAMPLEUS 500

TRISC=%1i1111000

TRISD=0

TRISA=%I11111111

ADCON1 =0

ADCONIL.7 =1

countx var word

DISP_buffer var word

digit var byte

disp var byte

Vin var word

PC Vin var word

Log time con 5 'Logevery 7 sec

Trig_min con O

Trig sec con |

Trig_hour con 2

Trig_mode var byte

Trig_var var byte

DB0 VAR BYTE[8] ' Data byte array

Time_Sec var byte

Time Min var byte

Time Hour var byte

Time_Date var byte

Time Month var byte



Time_Year var byte

" EEP

12C_control var byte
I2C_address_16 var word
[2C_data var byte

SDat var bytef8]

EEP Trig_Mode con 0

EEP Trig_var con |

‘Reccord var word
LastRecordNumber var word
CumentRecordNumber var word
Time_count var word
_Time_old var byte

test_addr var word

test_dat var byte

VoltMSB var byte

VoltLSB var byte

tmpl var byte

tmp2 var byle

tmp3 var byte

CMD var byte

SDA VAR PORTC.4' DS1307 SDA pin #5
SCL VAR PORTC.3' DS1307 SCL pin #6
TXD var PORTC.6

RXD var PORTC.7

LED var PORTB.5
SW_StartLog var PORTB.2
SW_StopLog var PORTB. 1
SW_PC connect var PORTB.0
input SW_StartLog

input SW_StopLog

input SW PC connect



PAUSE 1000 ' Allow power to stabilize on power-up
' GOSUB Write 1307 ' Write time & date on entry

test_dat=0

Trig Mode=Trig_min

Trig Var=1

eeprom O,[EEP Trig Mode, EEP Trig_Var]

Init:

read EEP Trig Mede, Trig Mode

read EEP Trig Var,Trig Var

gosub Find_Last Rec

'disp=210001100 P
"disp=%11000110 'C
SW_CHK:

if SW PC connect = 0 then MAIN
if SW_StartLog = 0 then

read EEP_ Trig Mode,Trig Mode
read EEP Trig Var,Trig Var
goto Mode RUN

endif

disp=2%10111111

PORTD = disp

PORTC =%l11111011

pause 2

disp=2%10111111

PORTD = disp

PORTC =%!1111101

pause 2

disp=2%10111111

PORTD = disp

PORTC =%11111110

pause 2
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goto SW_CHK

2. davveamsFoudefunonfiunoy
MAIN:
tmp3=0
MAIN Loop:
if tmp3 = 0 then
disp=%%10001100 'P
PORTD = disp
PORTC =%l11111011]
endif
if tmp3 = | then
disp=%11000110 'C
PORTD = disp
PORTC =%l11t1101
endif
tmp3=tmp3+1
iftmp3 >1 then tmp3=0
if SW_StartLog=0 then Init
SERIN2
RXD,84,100,NoData,[WAIT("CMD:"),CMD,SDat[0],SDat[1],SDat|2},SDat[3],SDat[4],SDat[5],
SDat[6],SDat{7]]
if CMD ="1" then
pause 10
gosub ReadLog
endif
if CmD ="2" then
pause 10
serout2 TXD,84,["This time is "]
gosub Read Time
endif
if CmD ="3" then



pause 10

gosub Write Date

serout2 TXD,84,["Update time to "]
gosub Read_Time

endif

if CmD = "4" then

pause 10

gosub Write Time

endif

if CmD ="5" then

pause 10

gosub Write Trig

serout2 TXD,84,["Update interval to"]
gosub Read_Trig

endif

if CmD = "6" then

pause 10

serout2 TXD,84,["Interval is"]

gosub Read Trig

endif

ifCmD ="7" then

pause 10

serout2 TXD,84,["Start format... ",13,10]
gosub FormatEEP

serout? TXD,84,[13,10,"Format complete {11",13,10]
endif

if CmD = "8" then

pause 10

serout2 TXD,84,["Delete... *,13,10]
gosub QFormatEEP

serout2 TXD,84,[13,10,"Delete complete...", 13,10]
endif
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if CmD ="9" then

pause 10

serout2 TXD,84,["0k.",13,10]
endif

NoData:

goto MAIN Loop

3. dauveImsdan
Mode RUN:
ifSW_PC connect=0 then SW_CHK
countx = countx+1
if countx >= 50 then
ADCIN 0,Vin
PC_Vin=PC_Vin
Vin=Vin*49/100
ifVin> | then Vin=Vin+5
DISP_buffer=Vin
countx =0
gosub Read 1307
if Trig mode = Trig_sec then
if Time_old <> Time Sec then
Time_old = Time_Sec
Trig_var=Trig_var-1
if Trig_var = 0 then
high LED
gosub WriteLog
serout2 TXD,84,["Rec No.",dec4 LastRecordNumber-1,": ", HEX2 Time_Date,"/" , HEX2
Time_Month,"/",HEX2 Time_Year,",", HEX2 Time_Hour,":",HEX2 Time_Min,":".HEX2
Time_Sec]
seroul2 TXD,84,[",",.DEC VoltMSB/10,".",dec VoltMSB//10,13,10]

read EEP_Trig_var,Trig_var
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low LED
endif
endif
endif
if Trig_mode = Trig_min then
if Time_old <> Time_Min then
Time_otd = Time_Min
Trig_var=Trig_var-1
if Trig_var = 0 then
high LED
gosub WriteLog
serout2 PORTC.6,84,["Rec No.",dec LastRecordNumber-1," Addr:",HEX4
12C_address_16-10,13,10]
read EEP_Trig_var,Trig_var
low LED
endif
endif
endif
if Trig_mode = Trig_hour then
if Time_old <= Time_Hour then
Time_old = Time_Hour
Trig_var=Trig_var-1
if Trig_var = 0 then
high LED
gosub WriteLog
serout?2 TXD,84,["Rec No.",dec LastRecordNumber-1," Addr:",HEX4 12C_address_16-
10,13,10]
read EEP Trig var,Trig_var
low LED
endif
endif
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endif
endif
gosub DISPLAY
goto Mode RUN

4. AIUVRINMITUTAIND
DISPLAY:
digit = DISP_ buffer DIG 0
LookUp digit,[$C0,$F9,$A4,$B0,$99,$92,$82,3F 8,$80,390],disp
PORTD = disp
PORTC =%I1111110
pause 2
digit = DISP buffer DIG 1
LookUp digit,[$C0,$F9,$A4,3B0,$99,$92,$82,$F8,$80,$90],disp
disp=disp & %01111111
PORTD = disp
PORTC = %11111101
pause 2
digit = DISP buffer DIG 2
LookUp digit,[$C0,$F9,$A4,$B0,$99,$92,$82,$F8,$80,$90],disp
PORTD = disp
PORTC =%I11111011
pause 2
retum
Read 1307:
I2CREAD SDA,SCL,3D0,$00,[STR DBO\8] ' Read 8 bytes from DS1307
Time_Sec = DBO{0]
Time Min = DBO[1]
Time Hour = DB0[2]
Time_Date = DB0[4]
Time_Month = DBO[5]
Time_Year = DBO[6]



retum

EEP write:

12C_control=%10100000

I2CWRITE SDA,SCL,I2C_control,J2C_address_16,[12C_data]
pause¢ 5

return

EEP read:

I2C_control=%10100000

12Cread SDA,SCL,I2C_control,I2C_address_16,{12C_data]
return

Address CAL:

I2C address_16=LastRecordNumber*10

retum

Find_Last_Rec:

Search:

LastRecordNumber=1

Search Loop:

gosub Address CAL

gosub EEP read

if12C_address 16 > 65500 then Not Found_Rec
ifI2C data = $FF then Found Rec
LastRecordNumber=LastRecordNumber+1

goto Search_Loop

Not Found Rec:

LastRecordNumber=0

Found_Rec:

retum

5. douveamsiiufindoya
WriteLog:
VoltMSB=DISP_buffer
gosub Read 1307
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gosub Address_CAL
12C_data=%00 'Mark as use block

gosub EEP write

I2C address 16=I12C address_l6+1
I12C_data=Time_Date 'Date

gosub EEP_write

12C_address 16=I2C_address_16+1
12C_data=Time_Month 'Month

gosub EEP write

I2C_address_16=12C_address_l6+1
I2C_data=Time_Year 'Year

gosub EEP write

12C_address 16=12C address 16+]
12C_data=Time_Hour 'Hour

gosub EEP write

12C_address 16=I2C address_16+1]
12C_data=Time Min ‘Minute

gosub EEP_write

I2C address_16=I2C address 16+1
12C_data=Time_Sec 'Second

gosub EEP_write

I2C address 16=I2C address 16+
12C_data=VoltMSB

gosub EEP_write
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LastRecordNumber=LastRecordNumbert1
retum

ReadLog:

LastRecordNumber=1

ReadLogLoop:

high LED

gosub Address CAL

gosub EEP_read

if 12C_data <> %00 or I12C_address_16 > 65500 then End_ReadLog
I2C address 16=I2C address 16+1

gosub EEP read

Time Date=I2C_data 'Date

I2C address 16=I12C_address_16+1
gosub EEP read
Time_Month =12C_data 'Month

I2C address 16=12C address_16+1
gosub EEP read

Time_Year=I2C data 'Year

I2C address 16=I12C address_l16+1
gosub EEP_read

Time Hour=I2C data 'Hour

[2C address 16=12C_address_16+1
gosub EEP read

Time_Min=I2C data 'Minute

12C address 16=I2C address 16+1
gosub EEP read

Time Sec=I12C_data 'Second
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12C_address_16=12C_address_16+1
gosub EEP_read
VoltMSB=I2C data
serout2 TXD,34,[decd LastRecordNumber,"," HEX2 Time_Date,"/", HEX2
Time_Month,"/", HEX2 Time_Year,",", HEX2 Time Hour,":",HEX2 Time_Min,":",HEX2
Time_Sec]
serout2 TXD,84,[",",DEC VoltMSB/10,dec VoltMSB//10,13,10]
LastRecordNumber=LastRecordNumber+l1
goto ReadLogLoop
End_ReadLog:
low LED
refumn
Read Time:
gosub Read 1307
serout2 TXD,84,[HEX2 Time_Date,"/",HEX2 Time Month,"/",HEX2 Time Year,” ".HEX2
Time_Hour,":",HEX2 Time Min,":",HEX2 Time_Sec,13,10]
retum
Write_Date:
tmp [=SDat[0]
tmp2=5Dat{1]
gosub combineByte
Time Date = tmpl
tmp1=SDat[2]
tmp2=SDat[3]
gosub combineByte
Time Month = tmp]
tmp 1=SDat{4]
tmp2=8Dat[5]
gosub combineByte
Time_Year = tmpl
I2CWRITE SDA,SCL,$D0,$04,[Time_Date,Time Month,Time_Year] ' Write to DS1307

refum
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Write Time:
tmp 1=8Dat[0]
tmp2=SDat[ ]
gosub combineByte
Time_Hour = tmpl
tmp1=8Dat[2]
tmp2=8Dat[3]
gosub combineByte
Time Min = tmpl
tmp1=SDat{4]
tmp2=SDat[5]
gosub combineByte
Time Sec = tmpl
I2ZCWRITE SDA,SCL,$D0,$00,[Time_Sec,Time Min,Time Iour] ' Write to DS1307
returm
Write Trig:
tmp 1=SDat[0]
gosub Char2DEC
Trig_mode = tmpl
tmp [=8Dat[1]
gosub Char2DEC
Trig_var = tmp1*10
tmp1=SDat[2]
gosub Char2DEC
Trig_var = tmpl+Trig_var
write EEP_Trig Mode,Trig_Mode
write EEP_Trig_var,Trig_var
returmn
Read Trig:
read EEP Trig Mode,Trig Mode
read EEP Trig var,Trig var
if Trig_mode = Trig_sec then serout2 TXD,84,[" ",DEC Trig_var," Second”,13,10]
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if Trig_mode = Trig_min then serout2 TXD,84,[" ",DEC Trig_var," Minute", 13,10]
if Trig_mode = Trig_hour then serour2 TXD,84,[" *,.DEC Trig_var," Hour",13,10]
return
FormatEEP:
high LED
12C address 16=10
12C_data=$FF
gosub EEP_write
FormatEEP_loop:
I2C address 16=I2C address 16+10
if 12C_address_16 > 65500 then Format_EEP_end
12C_data=%$FF
gosub EEP write
ifFI2C address_16 // 100=0 then serout2 TXD,84,[">"]
goto FormatEEP_loop
Format EEP end:
LOW LED
return
QFormatEEP:
high LED
I2C address 16=10
12C_data=$FF
gosub EEP write
serout2 TXD,84,["REC:",DEC4 12C_address 16/10,13,10]
QFormatEEP_loop:
12C address 16=I12C_address_16+10
gosub EEP_read
if 12C_address 16 > 65500 or 12C_data = $FF then Format_EEP_end
12C_data=8FF 'Year
gosub EEP_write
serout2 TXD,84,["REC:",DEC4 I2C_address_16/10,13,10]

goto QFormatEEP loop



QFormat_EEP end:

LOW LED
retum
combineByte:
select case tmp1
case "0"
tmp3=3$0
case "1"
tmp3=$§10
case "2"
tmp3=320
case ""3"
tmp3=3$30
case "4"
tmp3=3$40
case "5"
tmp3=$50
case "6"
tmp3=3$60
case "7"
tmp3=§70
case "8"
tmp3=$80
case "9"
tmp3=3$90
end select
tmpI=tmp3
select case tmp2
case "0"
tmp3=$0
case "1"

tmp3=$1
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case "2"
tmp3=$2
case "3"
tmp3=3$3
case "4"
tmp3=$4
case "5"
tmp3=85
case "6"
tmp3=%6
case "7"
tmp3=8$7
case "8"
tmp3=$8
case "9"
tmp3=$9
end select
tmp2=tmp3
tmp I=tmp1jtmp2
return
Char2DEC:
select case tmpl
case "0"
tmp3=0
case "1"
tmp3=1
case "2"
tmpl=2
case "3"
tmp3=3
case "4"

tmp3=4
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case "3"
tmp3=>5
case "6"
tmp3=6
case "7"
tmp3=7
case "8"
tmp3=8
case "9"
tmp3=9
end selccf
tmp l=tmp3
return
Write 1307:
I2CWRITE SDA,SCL,$D0,304,[Time_Date, Time Month,Time_Year] ' Write to DS1307
RETURN ' Sec Min Hr DayD M Y Control
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