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Pin Diagram

PDIP

MELRMNPP — ]
RADNAND et ]
RAT/ANT ]

RAZIAM2NVREF- ae—an []
RAIANINRER e [
RA4TOCK! st []
RASAN4/SS ~4+—un=[]
RENRO/ANG #+—u=[]

RE 1/VR/ANG =+—=[]
REZ/CS/ANT w—=[]

WO e [

Was [

OSCUCLKIN =[]
OSCHCLKOUT ag— ]
RCOTICSOTCK! st []
RC1T10SICCP? e[
RCZICCP1 it []
RCASCKISCL e[
ROGPSPD st []
ROVPSP] e [

[ - B

-
=]

PIC16F877/874

40 [ ——
30 [ bt
39 [ e
37 [] st
36 [ ~-—-
oy P ——
34 [] w—m RE1

33 [] -—= REDIANT

32 [ -—— o

3 [ -— vss

30 []-4— RD7TIPSFT
29 [] =—w= ROGPSPG
28 [] =w—w~ RDSPSPS
27 [] —a= RO4PSP4
25 [] -a—ae RCTRXDT
25 [] ~a—u= RCETXCK
24 [] st RCHSDO

23 [] =— RC4SOISDA
22 [] st ROAPSP3
21 [] = ROZPSPZ

RET/PGD
REE/PGC
RES
RE4
RE3/PGM
REZ2

AWMU TYYIUAN ©) Y4 PIC 16F877
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Program Data
Device FLASH | DataMemory | ceopom
PIC16F&74 4K 192 Bytes 128 Bytes
PIC16F877 8K 368 Bytes 256 Bytes
3 . Data Bus 8 PORTA
FLASH < ?‘:' Frogram Counter }.,, ” ]
Program U k¥ ]
* RAM =
8 Level Stack Flle s
(13- Registers ]
Pragram r
Bus 14 H RAM Addr" {3 8 PORTB
A -
Instructicn reg i .ﬁddr MUX ]
.y Y =
7 Indirect i
Direct Addr || 8 i agdr )
<= -
. — sk :
= IC PORTC
5 o 3y
Power-up 3 MUX ]
57 Timer T e
Instruction | Oscillator 7 — )
Decode <= | Start-up Timer ALU
Control Powar-on | )
Reset 8 \._7 (]
| Timing 1. Watchdo |
g-«'—‘-- Generaflon [~ Timer 9 PORTD
OSCUCLKIN Brown-out ¥
QSC2ICLKOUT Reset »
In-Circuit 3
Debugger o -
Low-Voltage i n
Programming Parallel Slave Port|= 3
é é PORTE
MCLR VDD, Vss ’
Timer0 Timer1 Timer2 10-bit AID L
[ | Il i
It e 10 0
Data EEPROM cCP1,2 Synchrapoits USART

Note 1:

Higher order bits are from the STATUS register.

RANAND
RA1ANT
RAZIANZVREF-
RAJANIVREF+
RAA/TOCKI
RASG/AN4/SS

RBOANT
RB1

RBZ2
RB3/PGM
RB4

RBS
RBGPGC
RBT/PGD

RCOM10SOTI1CKI
RC1/T10SI/CCP2
RC2/CCP1
RC3SCKISCL
RCA4SDIMSDA
RCS/SDO
RCETRCK
RCTIRX/DT

RDO/PSPO
RD1/PSP1
RDZIPSP2
RD3PSP3
RD4/PSP4
RDSPSPS
RD&PSPE
RD7/PSPT

REO/ANS/RD
RE 1/AMGWR
RE2/ANTICS
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wieanu ldsunsuntiseemilu 4 Page (8 kwords) aiu ludndili Bdwmsuinudeyamdans

v
nualaslassadeazdlumuuuvass (flash memory) i liavnaz@eulni ldnaenss

PC<12:0>

CALL, RETURN 13

RETFIE, RETLW %

Stack Level 1
Stack Level 2
L]
-
L]
Stack Level 8
RESET Vector 0000h
-
- <,:
-
Interrupt Vector 0004h
0008h
Page 0
07FFh
0800h
Page 1
On-Chip
/ 0FFFh
Program =
Memory 1 1000h
Page 2
17FFh
1800h
Page 3
1FFFh

k4 ]
M3IATTTNUNTUIBANUZ 1V PIC 16F877

2.2 HigANNITeYa
dy ] o ¥ ] I dy ~ ] o 9 o
Tu PIC 16F877 finineanuirdoyavzmiseoniluiiufivos RAM nireanud1 Il
g 4 a J Y a
(Gerneral Purpose Register) Y11A 368 Bytes 1A WHNUDI 33191035 WINFUNIAY (Special Function
p 2 y P

. [ dy A ] I J 09/’ 1 = @
Reglsters) °lummmwwummmaamﬂu 4 111UNA ANLALR AT E 00h 94 1FFh ﬂﬁgﬂ

ETT CO.,LTD 4 www.ett.co.th



ETT

File
Address

Indirect addr.() | 00h
TMRO 01h
PCL 02h
STATUS 03h
FSR 04h
PORTA 05h
PORTB 06h
PORTC 07h
PORTD!" | 08h
PORTE(") | 08h
PCLATH 0Ah
INTCON 0Bh
PIR1 0Ch
PIR2 0Dh
TMRA1L 0Eh
TMR1H OFh
T1CON 10h
TMR2 11h
T2CON 12h
SSPBUF 13h
SSPCON 14h
CCPRI1L 15h
CCPR1H 16h
CCP1CON 17h
RCSTA 18h
TXREG 19h
RCREG 1Ah
CCPR2L 1Bh
CCPR2H 1Ch
CCP2CON | 1Dh
ADRESH 1Eh
ADCONO 1Fh
20h

General

Purpose

Register

96 Bytes
7Fh

Bank 0

File
Address
Indirect addr.)| gon
OPTION_REG| 81h
PCL 82h
STATUS 83h
FSR 84h
TRISA 85h
TRISB 86h
TRISC 87h
TRISD™ | 88h
TRISE") | 8oh
PCLATH 8Ah
INTCON 8Bh
PIE1 8Ch
PIE2 8Dh
PCON 8Eh
8Fh
90h
SSPCON2 | 91h
PR2 92h
SSPADD 93h
SSPSTAT 94h
95h
96h
97h
TXSTA 98h
SPBRG 99h
9Ah
9Bh
9Ch
9Dh
ADRESL 9Eh
ADCON1 9Fh
AOh
General
Purpose
Register
80 Bytes
EFh
accesses FOh
70h-7Fh
FFh
Bank 1

File
Address
Indirect addr.(") | 100h
TMRO 101h
PCL 102h
STATUS 103h
FSR 104h
105h
PORTB 106h
107h
108h
109h
PCLATH 10Ah
INTCON 10Bh
EEDATA 10Ch
EEADR 10Dh
EEDATH | 10Eh
EEADRH 10Fh
110h
111h
112h
113h
114h
115h
116h
General 117h
urpose | tien
16 Bytes 119h
11Ah
11Bh
11Ch
11Dh
1Eh
11Fh
120h
General
Purpose
Register
80 Bytes
16Fh
acCesses 170h
70h-7Fh
17Fh
Bank 2

Ed Unimplemented data memory locations, read as '0'.
* Not a physical register.

Note 1: These registers are not implemented on the PIC16F876.
2: These registers are reserved, maintain these registers clear.

File
Address
Indirect addr.”) | 1g0h
OPTION_REG| 181h
PCL 182h
STATUS 183h
FSR 184h
185h
TRISB 186h
187h
188h
189h
PCLATH 18Ah
INTCON 18Bh
EECON1 18Ch
EECON2 18Dh
18Eh
18Fh
190h
191h
192h
193h
194h
195h
196h
General 197h
Purpose
Register 198h
16 Bytes 199h
19Ah
19Bh
19Ch
19Dh
19Eh
19Fh
1A0h
General
Purpose
Register
80 Bytes 1EFh
accesses 1FOh
70h - 7Fh
1FFh
Bank 3
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1 0 Bank2 : 100h — 17Fh
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RAW-0 RW-0 RIW-0 R-1 R-1 RW=x  RW-x_ RW-x
[ rr | rPi rro | TO FO z DC c |
bit 7 bit 0

a IL ] o a
IRPO (Indirect Register Bank Select bit — 1 7) 1i@enuuen lunulsanudwtia RAM lunsal
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RP1,RP0 (Register Bank Select) 1dt@onuuenuesniitennuidoya usy uaz 53maos 1d
§ g
dolumasndedoyauuy Taeas (direct addressing mode)
A 4
“00”  1ABNLLNN 0
A 4
“01”  1ARnLLNA 1
A 4
“10”  QRnLLN 2
A 4
“11” @enILNn 3
. .  a A a s s s s a a
TO (Time-out bit ) Wuilafuaasmsna lnilierdvesrensaen lnwesuonaasin «0”
a o =\ A A Y 1 a dy
PD (Power-down) Jauaaan1siiarululvuadaail (Sleep mode) Ao 10111 Sleep mode 1inl
I
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3 a o a 4
Z (Zero bit) WUTALAAIEDIUEMITHIUNNANAFTAS
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A v < a s a J s
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«0” 1iie luimansnanda 3 1ia 4 M358 ¥iNMaMseuNla 4 W1iia 3
d‘ a a a A 1a a = a a
“17 anaminannia 3 lilda 4 158 i llmanamstuania 4 1ia 3
a A A 9 A A a 4
C (Carry/borrow) UANAK308Y 1HUAAITDIULMITNA HTOMTIUNNAUAMNETAT
«0” 1iie lulinmsnaila 7 (MSB) #30 (AAMIENINLIA 7 (MSB)

d’ = a A 1A A 1 a
“1” 1IDUNMINANNUA 7 (MSB) 1159 liiiRansguaiveiia 7 (MSB)

aa d . .
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I Aa A A o @ ~ 4 & Aaa o I
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1 AsAa 4

1903 PC 94 PIC 16F877 9ziivwia 13 T Tag 8 ina1e PC< 7:0 > 9z0gi3 vaines PCL am15neu
waz@ou lamieusdamasialil dau Pc<12 -8 > 3¢ luanunsatns ldaualnd msdhdseznizi
] ~Aa 4 A a =~ S J 3 Yo w
AMUSAIMDT PCLATH <4 :0 > 1aziianan1ssa PCLATH a2naes aoiuzidlu <0” lumslgaids
] I~ o [ [ a 4 a
lumsnsz Taar CALL ¥38 GOTO dwilumsiaeamsaulalusdames PC <10:0 > (e 11 1ia
Y v v
miuaIu PC<12:11> 3¢ linlasunilas i lns lgsida CALL wse GoTo 1118 Inarfie 2Kwords
o 1 1 1 o :JI ] [~ 3
(2048 A1) LAHUIEANNIN MUY 8 Kwords 1)U 4 Page 1iulunmsnse Iaatny Page 3zdoq

Amamruas iy PC<12:11> @28 Tagrmunesdames PCLATH
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PCH PCL
12 a7 0 |nstnuction with
Fc | : I
Destination
ﬁ PCLATH=4:0 ii 8
5 ALU
HEEEEEEN
PCLATH
PCH PCL
12 1 10 & 7 0
pc | | ; | coro, cars
PCLATH=4:3= 1
2 Opcode <10:0=
LITTTITT
PCLATH

Y aa 4
Tﬂix‘]ﬁﬂx‘lﬂl@ii%ﬁl@@i PC

fape1e Tilsunsuninminsslaadn p

age
CALL and G0TO instructions only
13 11 10 ]
OPCODE k (literal}
k = 11-kitimmediate value
ORG 0x500
BCF PCLATH.4
BSF PCLATH,3 ; Select page 1
; (800h-FFFh)
CALL SUBI _P1 ; Call subroutine in
.......... ; page 1 (800h — FFFh)
ORG 0x900 ; page 1 (800h — FFFh)
SUBI_P1
............ ; Called subroutine page 1 (800 — FFFh)
RETURN ; return to call subroutine in page 0 (000h-7FFh)
ETT CO..LTD 8 www.ett.co.th



3. dauilszneuazJednan1eq vesuesa CP-PICS77 V1.0

[ RS232 ] [RS422/485] Regulator 5V

® Y Y o
N .
18 . =0
[7]
7]

CPU

RESET pfe] ©

| RTC #DS1307 j—+——f"] p
[ EEPROM#24XX |
| i |
° 4 .
| ETT CON 34PIN | | LCD 14PIN | |Brightness LCD |

1% CPU PIC 16F877 RUN 4 MHZ

« ON CHIP FLASH PROGRAM MEMORY 8K x 14 WORDS
«  ON CHIP 368 BYTES RAM / 256 BYTES EEPROM

e 31 BIT /O PORT 19311483 CPU UUDBSA CP-PIC877 V1.0 (34 PIN /O ET-BUS)
e PORT W1 SPI, 12C , RS232 ,RS422/485 (OPTIONS)

o nszuadmiuiinsFas/sesagega (HIGH SINK / SOURCE CURRENT) 25 MA
« TWO CAPTURE , COMPARE , PWM MODULES

o 5211 RTC 14%n DS1307 (OPTIONS)

«  Serial EEPROM 24XX (OPTIONS)

« POWER ON RESET/WATCHDOG TIMER

e A-TO-D %1179 10 BIT 8 CH (On Chip)

o LCD PORT 14 PIN ET-BUS @151 LCD UUAIONYT

« 7805 POWER SUPPLY ON BOARD

e PCB SIZE CP-PIC877V1.0 12 x 8.5 cm
M31%914 CP-PIC877 V1.0

Tuvesa cP-PIc877vV1.0 Ysznoulidremswensd a1ee #ldeenuun13iazainaonsii

Y
11199110199 dsznev ldrearuanee dail
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RS-232
! dyd Y A A A [ ' Y A [
Tudyuves Rs-232 #i Piemiuanuamnsa lumsdod1snusenin CPU AU PC H3o M
s A 4 A ¢ Aq Y A & . . &

VoInauY Fuilumsdemsuuueyniulasluuesaiily MAX232 50 ICL232 11JU Line Driver 3

) 4
aunsadems Iaeldmoedygauiios 3 1duldlnats 50 va n5e Uszunm 15 was msldmsldauiu
g o U ¥ ' = s ¢ " v A 7 o A Y o
nilaTaemsaedeioonnnaouiuames RS-232 Uuuesa lildeny PC nioussaaidundulion

Y o T A o A dySJ 1w
Tsunsuaruguld CPU o uaiiipesnndyanaoynsuiioonain CPU Havs liaon Line Driver
Yy o o v 29 v ad g . .

YOI RS-422/RS-485 A28 fia1iuns 1491 RS-232 ilvnoa le@ iy Line Driver ¥99RS-422/RS-485

z o 9 &£ A J
NNN 2 AIAIYPINABDLUDT 75176

F&232A R&232B
TCo |m ] Vo
RX L g R
TX B TX
GHD jf = u G

msaeldu RS-232
RS-422/RS-485
Tuduved RS-422/RS-485 ilunesadmiumsdeamseynsudndmiliiamnsadagemy

]

aunsaidaong 18iduszeemalnan $11884 1.2 Alawas n5e 4000 vla uazfivss Teminnduaud
Foariuilu Network Faansodeiiilu Network 18 32 99 Tav14 75176 15w Line Driver lunsdifiiiu
RS-442 2ziilumsdoesuuy “Full Duplex” Favzdoaldemoduyana 4 dunazannsold Tsunsui
Fouduite 1y Rs-232 18 Tae el avumlaaTalsunsy @9y Rs-485 ifumsdoasin “Half

N 9 Y A ) A 4 o 4 Ao > .
Duplex” Tagms lsnuvzaosnonlsuuulavyurianiulaemsnniuges “RS422/RS485

Tx+ Rx+
Tx- é Rt Rx- Rx+/Tx+ T Rx+/Tx+
Rt Rt
Rx+ Tx+ Rx-/Tx- % ? Rx-/Tx-
é Rt
Rx- Tx-
MIAD RS422 11UU 4-WIRE Full Duplex M579 RS 485 11UV 2-WIRE Half Duplex

J
RTC(Real Time Clock) 11U93 DS1307
0w v Ay v v A v ' A o a3 Ay
?le"i'i‘U\‘iTLJ‘UNfJEIN‘VIﬁ@ﬁi“]fﬁWul’Ja%slﬂilnﬂﬂ’J"Uﬂﬁ (HFU UIWNIVULIAT HIDAIIAT 1TD ADINIT

v KR 1 = o o oA A Y Yo =
VUNNIAT LBU Data Logger 101 RTC Nlﬂuq‘ﬂﬂﬁmmu‘ﬂuﬂimENLW?JﬁiNixU‘UQﬁﬂﬁﬂU CPU %3
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Y v
Tuvesaues CP-PICS77 V1.0 i ladenld twes DS1307 Feaunsafuamiar 13 1dul Wy Taeld

A 2w ¢ a oy vy o = Y A A
HUANDTILUUADN 3 I’JZW] HAZEITOgULLaZDI1UUBY AN RTC ulﬂﬂ?ﬂﬁ?‘c’lﬁﬂ]uﬂ]ﬂmmﬂﬂ 219U iIoN

Sen12¢ v mlddsenda 1o 111880 DS1307 Haziinou Insaueamseaiili DOH (11010000)

’ Voo
R l Hp

S04 L
2-WIRE
SERIAL DATA
aus
BCL S— I T
f
i
DE1307 OTHER
HICAD- REAL TIME PERIPHERAL
PROCESSOR CLOCK DEVIGE
EEPROM 24XX

Unalu@ CPU 91l EEPROM $1u7u%H90gia) uad msuu1eauidesn1sniiennudmn
VAR o & Y ] ° oA & s Y ya
nnivedududedldmieanuiimeveninaemy deluvesa cp-Pics77 vi.o Tdeonuuulitims
A 1w /A < 9 a 1 ] o =\ Y 1 =
weusefuglnsainiilu EEPROM lagldmsaaderuaedayaaniied 2 1dui3end1 12C BUS G539
o 1 % <3 1 1 (K]
mloufuMIoIuIazey RTC $99102995921H U101 DATA 11azu1 CLK §nasegni 1/0 ¥ed CPU

Yy A @ nm o 1 = 4 @ dyd ' v A =
LﬁumfJ’JﬂuLm"lmﬂuﬂiywﬂumsmuuazmau LWiwqﬂﬂimﬁmmummmmﬁﬁNﬂuﬂﬂ RTC yioa

Y
wsaiily DOH ey EEPROM 1195 2416 Hilnou Insauoansdogn AOH

Y

LCD 14 PIN

o J a o 2 S AAAAANY 1w
LCD 14 PIN Lﬂuﬂ’fJL!!,uﬂmE]ﬁJ'lG]ig1uE]ﬂ’E]‘Ll‘Vi‘Ll<]°1J1!‘]JE]iﬂEI‘V]T]‘V]iJ]l’JG]ﬂﬂU LCD 41U Character

9

To @ o o & 4 aaaAqg 9y . ) ]
]liJiﬂﬂﬂle’Ju‘]Jiiﬂﬂ Gﬁﬁﬁluﬂﬂﬁﬂﬂlﬂﬁ’ﬂ‘ﬂ‘ﬂui“}fﬂﬁ Interface 11U 4 Bit Data T@ﬂmmnmgmuwmm

[ 1

Y
dyguane udasnsglaolii

D)

LD
L ] &
[IIIIIIIIIIIIIII]
e i momnnnmnnnmnnnl o

TTHUWS

|14 dudaanduddand

=

J

Tumsaeaeszninuesa 1 LD vdeslims lvimeaduiu gl fe1-2 34 ,...13-
14 ietlou In1¥iy ueadd udiiinsdsunuaing (Brighness) Yo 49oL0a®a 1Aasn1515VNA VR 10K

9
MINAOYNADY HEATA UDIVUIZAANIHLA
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ETT

msanilnaalilsunsu

Tumaanid Inaaldsunsuazdosdoaonni 1HanseHINADNN DS NUVOTA CP-PICS77
Tasdaredunasiuaeuniaes a2y DB-25(PRINTER PORT) Hag a1ufiaefiu CP-PICS77 axiilu

ADUILAADS 10PING4g1)

mauthifimeia mufm ET-PER

i DB E— T

o -

4 CR-PICETT
imTnennarned
A [ s
ﬂﬁl%ﬂﬂﬂﬂﬁ?ﬂ@]T}uIﬁaﬂ
i CPBITW - D:\ASM\232 HEX ) =] |
File Bun Options Help
& 5%l g| 2B PIC1I6FB77 In-Circuit Serial Programming
Frograrn data I?D Whards C =g
Frograriming

| o

|Cument LPT Port ;1 [378H] [Delay: 1 y

Tsunsuildlumsannilvan 877w
= | Open : 1ilal1ldAdesmsnniTvan
i—‘_ﬁ Program (Erase -> Program -> Verify) : T1/31n3 mgf’é)lquam CpPU

‘EI Erase : audoyalu CPU

_fa Reset CPU

@l About product

E“ Exit : 900910 1150051
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ETT

. [ Aq Y o LK) o o o 1 A 1
Options lﬂu&u%ﬂi%h},uﬂ'ﬁﬂ'}wuﬂ W@i@ﬁTVii‘]JﬂTJUT‘Viﬁﬂ HagNUAAI Delay 1183910 PC Uaae

A A 2 A T o R Y A 1 A Y} Y £%
Lﬂ'ﬁ’fNiJﬂ’NiJLiTV]LMﬂ@]Nﬂ‘L!ﬂﬂ@ﬂﬂi]ﬂ"liclﬁﬂ'l Delay !,WﬂalﬁfﬂiﬂﬁflI‘]JﬁLLﬂﬁ‘JJ‘ll’f)iJ“aaﬁ CPU ulﬂ

x|
Port setting————————— Delay——
& LPT 1[378H ) 1 —
LPT 2[278H WMax 100

mMaanNuRANaIA TN AR

Cp877w x|

Wity error | at Address Q000H
Pleaze change Delap

U 9 9 A 1 o
f1 Delay 9191100 11/ 1¥1W0A1 Delay tazasivdoud1oa1 1vian

w50 unasnie I ligndos

CpB7 7w x|

A o o [} ] 9
ERROR | TrlamiunaiiTvaa lueglugiuuuue Intel hex format lana
This file fut Intel hex file

{ o I o A
Waeual Compiler 1uad UMY

4. wamamsiannllsunsa
@ dy i 9/3 = . 1
M Tsunsuves PIC 16F877 tiamnsnld lanen1un uedanud Basic oz 711 C ualu
A ) a . @
NazNa1DURWIZN YT LBTFNVA 1Az Basic M11iu
4.1 meviandsunsuaigmuemrNUa
3 { 5% o & 1 { a
mywedmuudiiunsnmgiu cpu dsznenTdregafmidanieg imednda ldvenuuude
= AaAdA o < 1 A A = Y [ A 19
AveanmpedaNUanae 1S INNNBIIU WeannlanuIndfsatun s unTesnn uades
o Y Y Y o Qa: vy =2 9 Y = a a
ofaauind I Iassadamsiinuves CPU g deisazainsaldan cpu laedniilseans-
A
M aniudsdeudanarlumsAnyinsazideanieg ves CPU weaunds 1un15eF11e98a Assembler

I o o 1 1 o Y
v89 Microchip {uvan TaenaldudTdsunsumpeawnuaszlsenoudleaiuaies aail
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List p=161877 ; list directive to define processor

#include <p16f877.inc> ; processor specific variable definitions

_ CONFIG : MIMrUAA Configuration 1% cpu
asxl d' (% A 4

#define output PORTA,0 ; MsarealsunusIanes

temp EQU 0x70 ; variable used for context saving

ORG 0x000 ; processor reset vector

LABEL: Operation Operand  ; comment
END ; directive ‘end of program’

FosMUADUN DS Assembler

®  fuDUVBUAVTIUTUNN FIUFY LA 1A Fudail
0xf9 150 0xF9 NIAFIMAUNN b 11111001° nTAFIMARDY  d°23° 50 .23 NIAUTIUAY

® MsMHUAA1 CONFIG
Brown-out Reset Enable bit
_BODEN_ON, BODEN_OFF
Flash Program Memory Code Protection bits
_CP_ALL, CP HALF, CP UPPER 256, CP_OFF
Flash Program Memory Write Enable bit
_WRT _ENABLE ON, WRT ENABLE_OFF
Power-up Timer Enable bit
_PWRTE_OFF, PWRTE ON
Watchdog Timer Enable bit
_WDT ON, WDT OFF
Oscillator Selection bits

_LP 0SC, XT OSC, HS 0SC, RC OSC

ETT CO.,LTD 14 www.ett.co.th



Background Debugger Mode
_DEBUG _ON, DEBUG OFF
Data EE Memory Code Protection

_CPD_ON, CPD OFF, LVP ON, LVP OFF

Y
#ON=0,0FF =1 tazlinnunueaialsayaaiatl

u-0

u-0 u-0 u-0 u-0 u-0 u-0 R/P-1 uU-0  R/P-1 R/P-1 R/P-1 R/P-1 R/P-1

| CP1

[ CPO |RESV

WRT [ CPD | LvP |BODEN] CP1 | CPO |PWRTE| WDTE |FOSC1 ] FOSCOl

bit 13

bit 13-
bit 5-4

bit 11
bit 10
bit 9

bit 8

bit 7

bit 6

bit 3

bit 2

bit 1-0

bit 0

12 CP1:CP0: FLASH Program Memory Code Protection bits@)
4 K Devices:

11 = Code protection off

10 = 0F00h to OFFFh code protected
01 = 0800h to OFFFh code protected
00 = 0000h to OFFFh code protected
8 K Devices:

11 = Code protection off

10 = 1F00h to 1FFFh code protected
01 = 1000h to 1FFFh code protected
00 = 0000h to 1FFFh code protected

Reserved: Set to ‘1’ for normal operation
Unimplemented: Read as ‘1’

WRT: FLASH Program Memory Write Enable bit

1 = Unprotected program memory may be written to by EECON control
0 = Unprotected program memory may not be written to by EECON control

CPD: Data EE Memory Code Protection bit
1 = Code protection off
0 = Data EE memory code protected

LVP: Low Voltage ICSP Programming Enable bit

1 = RB3/PGM pin has PGM function, low voltage programming enabled
0 = RB3 is digital /O, HV on MCLR must be used for programming
BODEN: Brown-out Reset Enable bit!?

1 = BOR enabled
0 = BOR disabled

PWRTE: Power-up Timer Enable bit
1 = PWRT disabled
0 = PWRT enabled

WDTE: Watchdog Timer Enable bit
1= WDT enabled
0= WDT disabled

FOSC1:FOSCO: Oscillator Selection bits
11 = RC oscillator
10 = HS oscillator
01 = XT oscillator
00 = LP oscillator

Note 1: Enabling Brown-out Reset automatically enables Power-up Timer (FWRT), regardless of the value of
bit PWRTE. Ensure the Power-up Timer is enabled any time Brown-out Reset is enabled.
2: All of the CP1:CPO pairs have to be given the same value to enable the code protection scheme listed.

ETT CO.,LTD

15 www.ett.co.th




MPASM 02.30 Released

(c)1993-99 Microchip Technology Inc./Byte Craft Limi

Source File :
Processor Type : None
Error File : Yes ASH_EXAM\232 ERR
Cross Reference File : No
Listing File : VYes ASH_EXAMN232.LST
Hex Dump Type : INHX8M ASM_EXAM\232.HEX
Assemble to Object File : No
,Tab : Moue Cursor Esc : Quit Type the name of your source file.
F1 : Help F10 : Assemble

sUnaami 109 MPASM.EXE for DOS

Source File Name:

M MPASH v02.30.11 - Microchip Technology. Inc.

=10] |

|D:\PANA—E><‘I ASM Browse...
Options: MICROCHIP
—Radix——— ~Waring Lewvel———— ~Hex Outpu Generated Files:
& Default " Default " Default ¥ Errar File
" Hexadecimal & Al Messages ¥ List File
" Decimal  ‘Warnings and Errors  INH=ES [™ Cross Reference File
" Octal ¢ Errars Only  INH=32 [ ObjectFile
—tacro Expansion: )
[¥ Case Sensitive & Diefault Frocessor: [16F577 j
0n Tah Size:
o s
Extra Options: | ‘
X Exit « Assemble ¥ Sawve Settings on Exit ? Help

[Save current seftings to MPLAB.IMI after Assemble or Exit,

3 Yuaaantieig Mpasmwin for Windows

ETT CO.,LTD
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ETT

MsITOuNesA DU/ IR

PICI6F877 iaziine$nl#1damuifanun 5 Port A0 PORTA(7Bi) , PORTB(8Bf) , PORTC(8Bit)
PORTD(8Bit) ttaz PORTE(Bt) lasudazinannsasmuamsmauliidusunanse 01vina1d
et18asz udlu CP-PICS77 i 10 11adaugneeniuy1dm3ums Program CPU fle RB3 Taiiselui
annsoih 118 msenn RB3 185ua0dn “17 CPU 911 THua Program CPU udi danns 19
41U 1/0 CPU aszQa PIC Wuteums1Fnuezdesimsimuanmifinsinuldiy dadea ey 1

v o ]

wliilusuna vise 101dna fadhedams 1Fnude i
MOVLW 0xCF S MAIMT UM UANTRIIUYBS PortA (11001111)
MOVWF TRISA ; Set RA<3:0> as inputs
; RA<S5:4> as outputs
; RA<7:6> as inputs

4
Y

s A s 1w A < A Ao YA s Y &
NOINDU ﬂl“ﬁUﬂuIﬂﬂﬂWilﬂaﬂuﬁﬂﬂ A L‘IJH B,C,D %39 E tlag ﬂ?ﬂﬂWﬁuﬂiﬁﬁﬁ]ﬁm@ﬁuuﬂﬂﬂu “1”

WHNBDI DUNA 1AL “0” HUWDI 1DIANA

Y] v =

mamaiﬂiunwm‘ymammu‘ua

@ ] A Y 1 a J 9 o A

f1081991 1 TUsunsusumunalIng 1do m"lﬂuﬁmwaﬂ LED
LIST P=161877

include <p16£877.inc>
__CONFIG _CP OFF & WDT OFF & BODEN ON & PWRTE ON & XT OSC & WRT ENABLE ON &
_LVP ON & DEBUG OFF & CPD OFF

LED EQU  PORTC

SW  EQU PORTD

ORG  0x0000
;********* 1n1tlal port sk sk ok sk sk ook sk skoskok skoskook
bsf STATUS,RPO  ; select bank 1
clrf TRISC ; port ¢ is output
movlw Oxff
movw{ TRISD ; port d is input
bef STATUS,RPO ; select abnk 0
clrf LED ; clear LED
loop movf SW,w ; %”uaﬁayamﬂa%wﬁ N30 W’e’):{ﬂ D
movwf LED : ﬁw%’agaﬁ"lﬁ’"lﬂuﬁmwaﬁ NosH C
goto loop
end
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ETT

§1061990 2 Tisunsumsaoans RS232

list p=161877

; list directive to define processor

#include <p16f877.inc> ; processor specific variable definitions

__CONFIG _CP_OFF & WDT OFF & BODEN ON & PWRTE ON & XT OSC & WRT ENABLE ON &

_LVP ON & DEBUG OFF & CPD OFF

offset EQU  0x20

temp EQU  0x21

ORG  0x0000

init bsf

movlw
movwf
clrf
BSF
bef
bsf
bsf
bsf
bsf
bef

STATUS,RPO ; select bank 1

25 ; BAUD rate 9600
SPBRG

TXSTA ; 8 bits data ,no,1 stop
TXSTA,BRGH ; HI SPEED
STATUS,RPO ; select bank 0
RCSTA,SPEN ; Asynchronous serial port enable
RCSTA,CREN ; continuous receive
STATUS,RPO ; select bank 1
TXSTA, TXEN ; Transmit enable
STATUS,RPO ; select bank 0

SRRk grapt f gend Rk Rkt sk ok

clrf
start movf
call
addlw
btfsc

goto

movwf
waitl movlw
movw{
btfss
goto
incf

goto

offset ; load offset of character table
offset,w
TAB
0 ; Character = 00 ?
STATUS,Z ; Character = 00 ?
wait2 ;Yes,Z=1

;No ,Z=0
TXREG ; Send recent data to TX
TXSTA ;
FSR ; FSR <= TXSTA
INDF, 1 ; check TRMT bit in TXSTA (FSR)
waitl ; TXREG full or TRMT =0
offset,f ; TXREG empty or TRMT =1
start ; Send again

ETT CO.,LTD 18 www.ett.co.th



SRRk gtart 1 recefvie ¥R ks ek

wait2  btfss PIR1,RCIF ; Check RCIF bit in PIR1 register
goto wait2 ; RCREG empty or RCIF =0
movf RCREG,w ; RCREG full or RCIF =1

movwf TXREG

goto wait2

;********* Tebel Ofmessage sfe sk sfe sfe sk sk sk sk sk sk skokokokokokokokokok

TAB addwf PCL ; Move offset to PC lower
rettw "E"
retlw  "T"
retlw ~ "T"
retlw ""
rettw  "C"
rettw "O"
retlw  ","
retlw "L"
rettw  "T"
rettw "D"
retlw  OxA
retlw  0xD
retlw 0
END

N13%191 Baud Rate

SYNC BRGH =0 {Low Speed) BRGH =1 (High Speed)
] {Asynchronous) Baud Rate = Fosc/{64(X+1)) Baud Rate = FOSC/{16(X+1))
1 i(Synchronous) Baud Rate = Fosc/(4(X+1)) N4

X =value in SPBRG (0 to 255)

4.2 m3nandsunsuaenmu BASIC (Pic Basic Pro)
I AN Yo a [l 1 A ~ Y =1 Py o
71 BASIC iflumui Idsuanuiiswednunsviateiosnn Geuddedidandumsiiau
' ~ ° Y A Y A P A Y o 1o & Y A Y '
a1 Amwnsoian Idmieusumsideudie vomannd vazdwmun lusuiludeslinnuiTudiuves
o s I ~ N Y R IR A o
g5 nin nemnso@oullsunsuaiuanluInsnouInsames 16 ¥ Soft Ware a2 liadaiy
o d { 3 o 13 o a o
Hard Ware ¥ 1¥iio)aeu cPU iWuwes lnufdeaunsald Tusunsudn'ld uazdieunsodiounisn
S 9 Yy 9 o Yy 1 Y 9 a dy = I .
woamwuuan 11 1asnde i lduanueeudrlumslFauneauads lumsesuietiazdasonus pic
. . . . R 9Jq 9 9 ddy a 13 [
Basic Pro U84 microEngineering Lab cnw“lfmmﬂmmuwuﬁimﬁlumyuuaﬂwaﬁumﬁ uan liennnn

g

a = o A v '
%L‘inﬁﬂ‘lgWLWiWLﬂumBWW"UﬂNw
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J [ a
i’Nﬂ‘lJ‘S%ﬂi’]‘lJ‘ﬁaﬂ‘] VBIMBUVAN(Pic Basic Pro)

- MItvuaals

Label var Size

13U
Temp var word : aunls1lsznn word
Templ var byte :aulsilszan byte
Temp2 var bit - aalsilsznn bit

@ A Q Aa 4
SW 1 var PORTA.0 ;awdsnilusvames
- MIMHUAA I3 Arrays
Label var Size[Number of elements]
WU Cat var byte[10]
Dog var bit[8]
- MIMHUAAIAIN Constants
Label CON Constant expression
WU dataA CON 8
o o . Yy A ' A
- MIMnruaAs String vzdouVsuy lunToavNIY
Y “Hello”
° £ ~ A o & Y A A
- MIMHUA Labels ¥4 lumswenllsunsuninisnse laasuiluaoall Labels tiouen
o ] A A Y A (]
duniatlarenis guuune Feanva amwABIATEIHNY colon(:) 1Y
here: serout PORTC.6,T9600,[“Hello”,13,10]
goto here
= A . = . L} 9 9 =
- M58 Comments V JFIAT DI single quote(‘) ¥19® semi-colon (;) HIVHIUDAIIUN
lideams st cpuU szanama
11U Lcdout “Hello” ¢ Output String “Hello”
Lcdout “Hello” 5 Output String “Hello”
- MIUVIUAIAINAUFIY 709, AV LA TUNN
guaez HnTewinne % Wnihduay sy %10010100
FIUAVILVIUMNYNA  1FU 100

EX]

gruaunnazldnTosrue $ mduay 195y $OF

EX)

- m3fmua INCLUDE sgdosld Huugaveslsunsuy

%1 INCLUDE “modedefs.bas”
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ETT

Tuneumsnnnalilsunsu PicBasic Pro Compiler V2.41
1. letueiu D Talsunsuudaudnlai Folder PicBasic Pro 92191 1Wd%e pbp241.exe 19 Double

. =\ Y = 1 @
Click ﬂgﬂﬁu1@'lillﬁﬂ\151ﬂﬁ$!®EJ@W]N@NE‘]J

R Irnstalbew PrcBasic Peo e V2 AT

PicBasic Pro Compile V2.41

@ Instaling PicBasic Pro Compiler V241

[P Eliae: Pros Compder Ver, 241 README. THT
Copyright 2002 ricrofnginesring Labie. Inc

This toftware snd ot e}

b, Ine.
microf ngineering Labe. Inc. PicDasic Pro Comples. Please contact:

rracio ragrasereag Lk, Ine: lo bense this solhware: Cordact

By [rioemation ix lsted o the end of this fle

The fles on this disk should include:

DSWEFS BAS D51 FLAM and pin defirition:
BSIDEFS BAS 57 FLAM ared g dhedralions
ICODEFS® BAS ico ahion

MODEDEFS BAS Sneial, St 5510 e defirations.
MPEXE Mosam

|

@ Installing PicBasic Pro Compiler ¥2. 41

FicE asic Pro Compile V2 41

Drestination Directory

IE:\Pbp241

Fequired: 5895 k. Browse. .. |

< Prev [ St Exit |

M35 19479 PicBasic Pro Compiler 143 1491115192 A043id2 Editor NmTndeuTdsunsueaaz 1467
o <3 ! g o . . ¢ o . o
Editor #1100 18 ualuifiazunz1in1adsunsy CodeDesingner Lite V1.63 #9311914 01 Windows 11114
v k4 1
gzadneoms 19y Taaisuainmsaadelylsunsuaanseadiensdn 111y Folder voa PicBasic Pro

4 4 <3 A o a g [ wvAa 4 a
1187 Double Click 71198 CDLite163.exe T1/5unsunazisuinnmaadues lagda Tudauaziionuilea
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ETT

T1/511n33 CodeDesingner Lite V1.63 Avzilsznaulidrediuarendegy uadelieungnldan1an

Taois19zdod 1M 5¥enTe952131987 Editor 11U Compiler (@oADY Faanunsaii lanadl

1l Codnlbnsigess Libs - [C-ACOLITEVibrtitled pbp]

[k E@ Gore Progonons Dosorn: Wind Hek
DFEE e Mg Fi .

|y | B

Yo a

UN

9
v A

=l#x
allx

= | @ Fie 2

1 i —

e 160k 1

Lélsl}ﬂ”ﬂ‘ﬁLiJ“qui Compile -> Compile Option

Compiler Dptions

Compiler Pathnarne:

wilsnguihanaegl

raon Compiler

.

d' 1 .
senegues Compiler

/;d |

|E: “Php2415PEPW . EXE

Command Line Options:

]

Eird Campiler |

[ Auto Close Compiler Dutput Screen in: 5 Secs

[w Don't Dizplay DOS ‘Window

4

]
= l

g < [ a
Taenda Compiler Taedeniilu PicBasic Pro Compiler lag 38YNoguod Compiler mgﬂué’aﬂaﬂ OK

U

A

1 <3 $ { ] A { 1
Tlsunsusngqnozndonldan deamnsoNazadia Project 141in5o 1@ Project NTing1d1

A0e1amM g u1YsuNINME BASIC

A108190 1 m3lFaumids mssvdsdoyaniu RS232

INCLUDE "modedefs.bas"
SI VAR PORTC.7
SO VAR PORTC.6
BO VAR Byte
Loop: SERIN SI,T9600,B0
SerOut SO,T9600,[B0]

Goto Loop

' Include serial modes

' 81MuA PORTC.7 1311 RX
' §1MUA PORTC.6 1311 TX
'505UdYAIN RS232

' daveyalu Bo oon lifawesn RS232

ETT CO.,LTD
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frodwii 2 mslFam Abc
INCLUDE "modedefs.bas"
Adval VAR WORD
SO VAR PORTC.6
M _10BIT: TRISA=%I11111111
ADCONI1 = %10000010
ADCONO = %11000001
loop: ADCONO0.2 =1
notdon: Pause 5
IF ADCONO.2 = 1 Then notdon
adval.highbyte = ADRESH

adval.lowbyte = ADRESL

" Include serial modes
afudulsdmiunuadeya

* fnual® PORTC.6 111U TX

' PORTA ﬁymum‘ﬂuﬁuwm

' Set PORTA analog and RIGHT justify result
' Configure and turn on A/D Module

' Start Conversion

' Wait for low on bit-2 of ADCONO, conversion finished
' Move HIGH byte of result to adval

' Move LOW byte of result to adval

serout SO,T9600,[12,"Value = " #adval] * di¥oyaoeonliluaninaiinesa RS232

Pause 300

GoTo loop

§10613 3 M31%9m RTC DS1307

INCLUDE "modedefs.bas"
SO VAR  PORTC.6
DPIN VAR PORTC.4
CPIN VAR PORTC.3
Bl VAR BYTE

B2 VAR BYTE

B3 VAR BYTE

BB VAR BYTE

BH VAR BYTE

B L VAR BYTE

' Wait

' Do it forever

' Include serial modes
' PORTC.6 is TX
' 12C data pin

"12C clock pin

I2CWrite  DPIN,CPIN,$D0,$00,[$00,$00,800] ' iWgudoya 3u1di , il uaz 1 lua

Pause 10 ' Delay 10ms after each write
loop: [2CRead DPIN,CPIN,$D0,00,[B1,B2,B3] 'gudeya i, widl uag #2134
pause 10
BB =Bl
GOSUB CONV 'Tsunsuges CONV
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SerOut SO,T9600,[12,"SEC "#B_H#B L,10,13] ' ds¥oya 3ui liuaawa
BB = B2
GOSUB CONV
SerOut SO,T9600,["MIN "#B_H#B_L,10,13] 'dadoya i ludaswa
BB = B3
GOSUB CONV
SerOut SO.T9600,"HOUR "#B H#B_L,10,13] ' dsdoyaTualueaswn
Pause 200
GoTo  loop
CONV:  B_L=BB & %00001111 'uasdeyaniiu 2 lud
B_H = BB & %11110000
B H=B_H>>4

RETURN

§0619 4 m31Fa LeD Tnua 4 Bit

INCLUDE "modedefs.bas" " Include serial modes
Define LCD_DREG PORTD

Define LCD_DBIT 4 ' Data = PORTD < 7:4>
Define LCD _RSREG PORTD

Define LCD RSBIT 2 " RS =PORTD.2

Define LCD_EREG PORTD

Define LCD_EBIT 3 ' E=PORTD.3
Define LCD BITS 4 ' LCD mode 4 bit data
Pause 500 ' Wait for LCD to startup
loop: LCDOut $fe, 1 " Clear LCD screen
LCDOut "CP-PIC877" ' Display
Pause 1000 " Wait
LCDOut $fe, 1 ' Clear LCD screen

LCDOut "ETT CO.,LTD"
Pause 1000 " Wait
GoTo loop " Do it forever

END

ETT CO.,LTD 24 www.ett.co.th



	ËÑÇ¢éÍ¡ÒÃ½Ö¡ÍºÃÁ¡ÒÃãªé§Ò¹ CP-PIC87
	
	
	RETURN; return to call subroutine in page 0 (000h-7FFh)

	¡ÒÃàª×èÍÁµèÍÊÒÂ´ÒÇ¹ìâËÅ´
	
	¡ÒÃà¡Ô´¤ÇÒÁ¼Ô´¾ÅÒ´ã¹¡Ã³ÕµèÒ§æ
	Brown-out Reset Enable bit

	Power-up Timer Enable bit
	
	
	MOVWF   TRISA              ; Set RA<3:0> as inputs

	µÑÇÍÂèÒ§·Õè 1  â»Ãá¡ÃÁÃÑº¤èÒ¨Ò¡Ê�






	SI       VAR     PORTC.7' ¡ÓË¹´ PORTC.7 à»ç�
	RETURN
	GoTo   loop                                     '  Do it forever

