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ABSTRACT

The designed automatic queuing system is composed of two major sections, which are micro-
controller application, and computer, connected together via RS-232 standard. For microcontroller
application, it is linked to two main devices. The first device is pressing button. This is employed to signal to
the system. The other device is seven-segment display screen, which is used to show results of queuing

prioritization. For computer section, it is connected with a printer for the purpose of issuing queuing ticket.
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and claar the RB%U bit (OPTION_REG=<7>).
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REBUR) -
'——D_‘ pulk-up

Data Latch
Data Bus
a [V} ""“D e ——Q ] ™ @
[I{e]
WRPet L ek pint®)
D Q
WR TRIS L
— CK_\__ Input <7 \7
Buffer ST
& ? y Buffer
RD TRIS Lateh
RD Port EN Q1
Set RBIF
From other ( @ b
RB7:RB4 pins RD Port
EN aa
RB7:RB6 in serial programming mode

Note 1: 1/O pins have diode protection to VoD and Vss.
2: To enable weak pull-ups, set the appropriate TRIS bil(s)

and dlear the RBPU bit (OPTION_REG<7>). -

1% 26 neauaaudon lnonsuUeIY1 RB4/RB7

3w s a & aa ot & alo ' s =1

PORTC HuUdnbazuuuwes naodnamn1e ¥953aaes nozitluainimuaiwesnlavziilu

v ] v
uuUduyMvS sl WiMIuezgnMmualag TRISC register AUFATRISC bit 1a (=1) PORTB Niatiu
< 3 a 9 a Jd 4 Aa z:‘ = I~ g A = wa
nazifluduwn dunfios TRISC bit Ia (=0) PORTC Admiunziilueninym 7 PORTC vziinaiauiia

[ b4 '
{WNUIRY 15U TIC, UART, SPL, PWM, CAPTURE dusgiumsidenldau Tauioiswhmseumda
(Enable) AniautiAfiufua1aq #i PORTC 1510933 33111399U04M19619A1 TRISC Y04UAUIVE
PORTC i 1zlumstonudaguauiAviadafiogh PORTC (wu UART) faiuesiaziinis
' v . v .

waouia TRISC Taudaluld datiulinlsnazaan TRISC Taonsinuvirlaveds PORTC Ning

UILIa



PORT/PERIPHERAL Selectt®

{
FPernpheral Dats Owt

{ - Vi
Duta Bus — ") A -
oA P I e S U e
WR o T R B s S
PORT | Mok g !~ 1 & |
RL_tpeka T ‘ A “ N
! S | PN S anl H
| Data Latch o A
¢i0 Q| o o
\TNFS'; S : by | pint)
= *.*_,] POKAQ 3 i N
| S — r e -
{ TRISLach |~ v
i - } VS§S
D N B s
T i Schmitt N 7
! . Schmit
i RDTRIS i Tng‘ger Y\/
Periphoral | [
o1 S - 4\/\r—~—~ Q... D
|
RD ! EN
T
Panpherst input

Nete 1. I/0 pins have diode prolection to Vbo and Vss.
2: Port/Peripheral select signal selects between port
data and peripheral autput
3. Peripheral OE (output enable) is only activated if
peripheral select is active

119 2.7 vansuanspdon lasuinsame syt RCOURCURCS/RCT

PORT/PERIPHERAL Salect!®

Panpheral Data Qut. _,_-__,_V,f("“ e
ey di ), GEEBERIRGERD 1 - & |18
WR vl?—i | I'q ' )"_L].J/ ".LE:.
PORT L pokra [ 1 % Yo —
e . € I/ \ | N 2
i i/ \ Lo s
| DalaLatch LA H |8
{ g e e e i i ' : )
iD  Q ] o ud
WR 4 | i ! ; pint ™
RIS o | R -4
A i}u( I >~ % F_ﬁm"; |
TR AN
LIRS Lahy | { v
i ! Ves! & !
[ S— | - e 4 , i
‘ : 6 Schaatt '47' !
i ) haatt Ny |
| ROTRS Toiggas”\/ w7
Pesipheral | _— e ._\/
5 P s H
O e el ,Schmm}
| e | el
! ! = T By N
RD P~ | S . 1 SMBus|
PORT _§ ! B oy tevels |
SSPI tnput et I ‘
& e
CKE ™
SR |
SSPSTAT<6>

Note 1. O pins have diode protection to VoD and Vss.

2. Port/Peripheral select signal selects betweern port
data and peripheral outpul
Peripherat OF (output enable) is only activated if
peripheral select is active.
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& a . ; . ' o i
PORTD vz1fumesnuing 8 bits 99925 Schmit Trigger input buffer agluda Tasiis
rmnsﬂr‘imumldazﬁmam‘fﬂfﬁﬁu§uwmi§‘mmﬁww'lé'iﬂﬂﬁasw1ﬂﬁu PORTD aBNIDNDL
Widudumesmmuuu iy (paalld slave port) 188nd38 Tasvin1&Taon1315@PSPMODE bit (TRISE

<4>) Falul l‘ﬂnﬁu ires molueznarefunuy TTL

Data - -
Bus i f |
dsd .._‘p-—»{ D Q"—‘l /(1/
WR | { 120 pietV)
PORT - R
] CK
L]
Data Latch
4 | 9] Q —d
WR
IRIS | GK AL Schrmitt sy
Trigger “}/
= Input V
TRIS l_atch/‘ Buffer
& }
.\’\1
RD TR!S
R S YR E
rd i
i
| Seiq
P
RDPORT | ' px |

Note 1: /O pins have protection diodes to Voo and Vss.
o =4 v s
311 29 uaasudenlasmnsaveesn D

PORTE il&’ﬁ“ﬁ\ﬂiuﬂ 391 A8 REO/(RD\)/ANS, REI/(WR\)/ANG ag RE2/(CS\)/AN7 :I?\WZQ
Schmitt Trigger input buffer agluda Tagfis 1@ nnsafmuausas zlinvesnesnliidhusunnuie
eNinA dunnaeifusevlnsasuymdmivesmedlulas Tlsmaimesld e Mmsa
PSPMODE(TRISE<4>) bit fanasszSuiloagluTwiaiifse desasangTiad TRISE aauddia 0-2
2N (g luanuzduym) iazdeuniladn ADCONT grualoguTnua digital VO FetuTuuadi
aurmiile ozl TTL

PORT E %‘”ﬁﬁﬂﬂ‘m“’ﬁa winAmdndiueuasnsuwm Jasiie PORTE grsafiusuiaen
Sunnudy vumarilifevimssrusoiisuih o dau TRISE daifuneulnsaisamesifuszdoa

1R 1ﬁaﬂuauvgﬁmxuazmﬂ11reg1u Tyuaemaanaumnm



Data
o >
WR
110 pint?
PORT Nan
Data Latch :
— D Q
WR
IRIS CK*\_A thmitt
Trigger 37
input
TRIS Lateh buffer
RDTRIS
-1 Q 0
EN
RD PORT D‘? ——’

Nota 1: /O pins have protection diodes to VoD and Vss.
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Pin Name Description
OSC1/CLKIN VYINDAT TADA, DUNAFYRIUUIRN AN
0SC2/CLKOUT Vidensanoa, lomady asninman devia
TuTnua RC Sanufiniify % MeanaTu
OSCl1
MCLR /Vpp ihusmandnuosgunsal 1ziinissmaginsaliide
oo mziuneaiinlad (Active low)
PORT A 1ilu /0 wen 2 firma
RAO/ANO - YINBTN RAO .
- unAIfSsuNs UL IR UBUIADNYDI 0
RAI/ANI - WO N RAI
- BUNAIRIITouMBDUs WU MIADNTD |
RA2/AN2/ V. - YINDIN RA2
- aunAsTsuMsunT W uoUIADN YRS 2
A e R ARG R
RA3/AN3/ Vo, - YIWBTN RA3

a

- PUNANINSTOUNBUUT W UBUIADN LD 3
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RA4/TOCKI

RAS5/SS /AN4

- 11V HANT IR UB1IBILIN

- wesn RA4 nsdl 1Fauiluwesnionina lnssaia
dunvuesudla

- Sunadganuuinueslnues o

- YTWD5N RAS

- UM suMBULS W URUADN YD 4

- vuden@aH (Slave selecdmsumsaauusalns-

waluwesnoynsu

RBO/INT

RB1
RB2
RB3/PGM

RB6/PGC

RB7/PGD

- 41WO3N RBO
- Bunpsudanudunessanniouen
- Y105 N RBI
- TWOIN RB2

- YWD N RB3

Jdo

- gnsodulady I Inos S Mo INTMS

IS

a N P < = yy
nlagulasasdanviil lunssiduunia’ll

ady

- DunATuNTIAY +5V Tunsdindeems Tsunsylu-
TnsaouIns anes A 1ois WuAT

- YIWD5N RB4

a v

- musaduladyaudumessUduleaenlims

Ed
IS

wlasuuilasaedanuiil Tupsaiduundal’

- YINDIN RBS

D

@

- gunsafuiadaanudunessUdwideunaninms
= w Lt a g a 9
nlasunlasaedanuiil lunsdlouuuiia’ll
- 47035 N RB6
- aunsadutadyanudunes sUswileunvnling
= a A g g a v
wasumlasaedanuiil lunsaiduuuia’ll
o a 9
- Ay EMYeIms llsunsuveyalulvua
UNITU
- YIMD5N RB7
- aunsoduiadyaiudunes SUswieunnniing
= a o & a g a v
nasunlasasianiil Tunsdlouunuiall
- ndyyrudoyavesns TsunsudeyaluTnua

NI
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PORT C 11/ /O wo3n 2 fiana

RCO/TIOSO/TICKI | - 4IM®5N RCO
- e vinady ueeaTamesves Indwes 1
- BunaSudyanaunmdmsuIndwes 1
RC1/TIOSI/CCP2 - 4IMB5N RCI
- v1Runady Mo aFammos o Inliwes 1
- dunaseiwavoaTuga CCP
RC2/CCPI - YIWO3N RC2
- ouUNADIMRAYDe Tuga CCP
RC3/SCK/SCL -RC3 mmsnLﬂu"lﬁ‘ﬁyﬁuwmammwmaﬁﬂm
ol
RC4/SDI/SDA 1131 SPI
RC5/SDO -RCanunsoiiudoya SpI
RC6/TX/CK -RC5 iilu SPIDATA OUT
- 41 RC6
- 1Oy AUDII03 ADA1ITOYADYNTY USART
- PNANRD T Y MINEMFL Iasria
RC7/RX/DT - 41 RC7
- fudeyaveninsdomsdoyaoynsi USART
- nAadedyaudoyadalasiia
PORT D 11 /O #o3% 2 firnman3e wosaaiayl
HUBYUL (parallel slave port) iBvhMsFouRefi
Tawodlulas Tdswaaes
RDO/PSPO - 47M035N RDO
RD1/PSPI - 4IWa3N RDI
RD2/PSP2 - 4IWO3N RD2
RD3/PSP3 - 4IM03N RD3
RD4/PSP4 - 4TWO3N RD4
RD5/PSP5 - 4IMO3N RDS
RD6/PSP6 - IO N RD6
RD7/PSP7 - WO N RD7
PORT E 1§Ju /O Wo3% 2 fian1a
REO/ RD /ANS - 41WB$ N REO

-nmuguMsPsuteyadmsuaaniUIIY
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(parallel slave)

a a o ]
- BUNAIISTBUMBNT WU ABN YR 5
REI/ WR/ANG6 . - UIMO3 N REI
- yimugumsioudeyadmsumaruuuyuu
- BUWNITTOUNBUIT R UDUIADNTBI 6
RE2/CS/AN7T - 1WB5 N RE2
-nimuguMsisudoyadmsumaruuuyuuy

- BUWANITITUUNBLNIT IR UBUIADNFDI T

[ 4
3 - 19BN 1A
Fd
Voo -0 IW@anan
suuuFyanaeynsy
START bito biti bitz bit3 bit4 bits bite bit7? sTOP

YINDUNTY

(7]

sUN 2.1 peasgduuuvesd
Y’

Y a a Y

FoyauuuoynsuzlidnyurMsadIemIE uAUdIsiasuAY (Start Bit) Faaziiauilu <o
Y Y a =< a Ada 4 a e g a Y ¥ oa &
udanudaein 0 sudeta 7 (ludilde o Aedadiogaveslun) nniunsytlamodioinduga
i % s g
(Stop Bit) Feaziianilu ‘1’
3 = QdyQ 5 G a @ a
- lunansaomglimsatn (Parity Bit) Fevzitludiafiiudans wasunaiufianatnvesdoyauuia
v 1 v t4 v
1 'lus s whmsdadnzegsznania 7 uazdadugaun lulnssnuiisies hildwsade
a Qy P=| A a aynwy v 1o & dy Yt .
- dadugamunsaiiving 1, 1412 wio 2 Oa A laudauaimua Falulassauiis dvue 1 bit
< U
ANMTIIUMIa
9 < 1 ] . o g A 19
51191052 Tun13e9u11A 19200 bps (bps 80111910 bit per second) WANUNYE) AfD TV
a a a &g vt ] B A a = Y
yavua 19200 da lu 1 3undl defnanoanulddnedanitshdyginvina 1 da Hanwundn
(1/19200) = 0.052 msec
aa ¢ dd Yy o a 1 A
39qAB3Y04 PIC NNy UMIAAND DI SULLDYNTY
4 ° [ a v W u’.j a Aaa a1 =1
IHo991ns 19 shinmsd U UeEda Ias Haduius 19 WS eI den o3 A139 Tunsaluuy
GEENIGHYG

' v o

1. PIRI register 1aNN©19030A0 RCIF 11ag TXIF

R/W-0 R/W-0 R-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0
PSPIF( ADIF RCIF TXIF SSPIF CCPIIF TMR2IF TMRIIF
BIT 7 BITO

5991 2.12 nanalasaad1aveds samos PIR1

Y
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e RCIF = L wngdsdivimlesivimifsudeyaeunsiniudy
tile RCIF = 0 winodsihinlesivimiiisudeyasunsiniuing

a0y & g

P 2 o I o v
118 TXIF =1 wmﬂmuﬂ!ﬂammﬂuﬁmwauaauﬂiuuwﬂu

A & i o i 5 E A
119 TXIF = 0 wanedativide s i ifa sdeyasuns ueiudng

Y a

. . 14 9 o v
2. RCSTA register i register *ﬁmmmaeﬂumsswaga

R/W-0 RW-0 R/W-0 R/W-0 R/W-0 R-0 R0 R-x
SPEN RX9 SREN CREN ADDEN FERR OERR RX9D
BIT7 BIT 0

q' A 4
11912.13 uaaelaseadsvassoames RCSTA
Bit7 SPEN
=2 9/ o Y
=1 111894 mgmmi?ﬁmmwammgﬂsu'lﬁ
P ' 943 9 d
=0 wmneds hisug nlilFnumesneynsy
Bit6 RX9
2 9 Y ddw a a
= 1 ngds yinaveya 1 1uv Asuiivina 9 Ua
=2 £ e a =
=0 9111909 Yiaveya 1 1u9 RSuiuue 8 Ua
Bit5 SREN
=51 hauladiadi unsanlduyuesdelasia
Bit4 CREN
2 o et v Y a " v A
= 1nens Avva viinsiudeyafiunegiaaeiiag
< 'q Ya o Y Y ' voA
=0 wuene hilinass VUBYAN N0 19A DI B
Bit3 ADDEN
d‘i T 9 a Qs c’z’ Wt s q’l
=BT AUy auLy 8 Ua astits ez lieuls dail
Bit2 FERR
::hrl Yo

KX A o a J v Y
=] Hugng Mﬂ'liNﬁWﬁ1ﬁ‘U§N!W§mﬂﬁ‘!]uﬂﬂ‘iﬁ’]ﬂa‘ﬂ AT

b

1Y

v
AT

S q'l.]

1 =Y s g o/

=0 ‘Hiﬂﬂgﬁ lbjﬁmi mﬂwm%mwhmﬂﬁmuﬂmayaﬂ
Bitl OERR

KX A = 13 v 9 = Yo
=1 HU19D3 U Overrun error !ﬂﬂ‘ll‘l{ﬂ‘ll‘ﬂayﬂ‘t’lllﬂi‘ij

< ™= a £ o 9 ay v
=0 Hu19n9 bl}im Overrun error mafuuﬂnmagaﬂ Iﬂi‘ﬂ
Bit0 RX9D

o a 3 4 a
=huiiah 9 vesdeyalunsdiidoyafuiuy 9 9a
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3. RCREG register Aadoyavina 1 Tusi 150180 1nn1ouenuvasiv

= : 3 . dd Y oo v W
4. TXSTA register 11w register MNJIRINUNTAIUBYA

R/'W-0 R'W-0 R/W-0 R'W-0 U0 R'W-0 R-1 R'W-0
CSRC TX9 TXEN SYNC —_ BRGH TRMT TX9D
BIT 7 BIT 0

4' aa o
32,14 naadlassadisuessImans TXSTA
Bit7 CSRC
¥ v

=151 hiauletiadi luns einl ez g asla
Bit6 TX9

< o 1 a
=1 wneds fmuaWishumsaanuy 9 Sa

< o 9 v a
=0 winene MnuaIdhums dauy 8 da
Bit5 TXEN

=< Y 9
=1 ¥INode aywym Miimsasdoya

XK ' Py i =8S
=0 mnods hieygyaliimsdeena
Bit4 SYNC

& 1 a @
=1 wineda duns dwwuFelasa

< a3 [} a o
=0 Muen Wums auuesgelasyia
Bi3 lufins Idau

. =Y o =1

Bit2 BRGH luTnuaazdilasianineng

< I~
=1 Mg rﬂusmummnqa

2 d iy
=0 3829 AU 3§
Bitl TRMT #1809 Tadiia@san1uz e Transmitt Shift register
= 1 ynene flu TSR 319

! I3

= 0131989 15 TSR 8w

) 8 A . i -
Bit0 TX9D ffudoya bit 119 fegsitmsdanuy 9 da

5. PIEI 1afingad09As RCIE TXIE
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R/'W-0 R'W-0 R'W-0 R/W-0 R'W-0 R'W-0 R'W-0 R'W-0
PSPIE'? ADIE RCIE TXIE SSPIE CCPIIE TMR2IF TMRIIE
BIT 7 BITO

112,15 uaaslassadreves PIEI
Bil5 RCIE

@

2 . Vet A doa & yud ) < 1
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. <L 4 1a ya a do1a & gy i o d o
=0 mneda hilitins sumes s UiRatu lddievns sudeyameeunsuade 1 Tus
B4 TXIE

2 . Yo a dora & gy o "y 4 .y o
=1 173]’1ﬁﬂ~3ﬂ]1’7uﬁ1ﬂ“ﬂ]5ﬂulﬂ(’)‘iﬁﬂ!ﬂﬁ‘ﬂu lﬁlu@"‘ﬂﬂ1iﬁﬂﬂlayﬁ‘“1~3@1«gﬂ5“lﬂﬁﬂ 1 llﬁ’]

PRER a doa & wy A ¢y < y o
=0 winoda hililimsduaas Silmatu1&iieins deeyamsaunsae 1 Tus

Serial Interfacing

3| aa a 2 4 A Y oA & amd i‘] a

Hu3IM3 Interface Vo1 PC wilaniluiommuideuseiualnsaioun §35Hwdiunisaa
- . . p: 4 .2 . . < g
ADUUUBUATHHIUNY Serial Port ¥IM3I¥BUABUY ASABLIUY Serial Port Wuaziianm§alunis
& 4 ' ' s a ' 9y )
IT8UARBYINAMUY Parallel Port uagnsaifldlu Parallel Port aziistammsnimazazdesldae
o ' o . : 4 9 £
dYawINNI Madelieyams Seral Port yiuluiaias PC oz ldinasgiu RS-232C Faufluanas

o

v Y " a ' q‘ ° o’j = 4 as
grumsasiaya Ly 15 m. dau Chip fl¥AauaumsTanniiiionld 8250 UART wiafaiiann

*
a

' ' v 2 a o 3 o 4 M Q
nlmistagy 16550 UART Fafimsvauiiau ssedeainudhlanas g lded ievily

4 9
Uszgnanas 1Fammaanudesnis 18

MATFIU RS-232C

4 & v ¢ Y a 1w o e vy a yvo
etz higinsainindgnaadieiuiams il nasoumaiesiialdsuasesnuny
< {q 9o 1 ! .
vunas puildnunhenefiqefe RS232¢ galsznalull 1969 Tag Elecironic Industries
- 4 g o ' ) - ' o Y ag ¥
Association FUTUMIMHUAINATPIUAA 19U dnyenadouds dyanumelWihfile
4 [ ] ' o L= {
wistlasriu hildgunsaldweyauumodu@oaiv gunsassgnudaihi 2 dszinn fo
. . @ g S @ 19 ' [
I. DTE (Data Terminal Equipment) iiniifugi/nsaidmiudsoya 861991 Computer
< o @ o a v 1
2. DCE (Data Communication Equipment) l,ﬂuqﬂnimﬁnﬁ UNINTITARAD BYIUTU
MODEM, HUB
o 9 o U o 9 o Y A
AMINAS U RS232C ginsel DTE a33 147Tared ¢ vazeilnsal DCE aisliiaedaiio
2 o PN Yo i =1 =) a 3/’ '
wuisrefitionlviuegeziuyiia D-Type ¥iia 9 110225 41 (WeAsI5an DB-9 Uaz DB-25) a514'ls
a Y a v a wa J o o [ 4
nwgnan lildfiRamngiieae dniutelisnusanszednsal DTE waz DCE Tasmswes
a1 Tdaue 1af
4 ! 4 g @ 4 ' 3/
e udigilns sinitailu DTE nagdndadiu DCE lumenguiudrannsadeuns’ld

pdnteats Tasmaenreasdyaafinnaau(PIN) assiuion maidendenuuas ¢ Jalaz an

& 4
NIITTIINIUAE]

% Y d’ 9/ .4'1 < ' [ n Yy v
ayyramvanilylunisdeaisiieg 3 dyana 1dua

]
o a

awdya i 2 diMivdeyasia DTE —>DCE

o

o o o 9

mMedyaun 3 dimsudoyann DCE—>DTE

Dl

@ ISl

[ . £ g a Y u‘.:
aMeayyIUN 7 SMTUSingle Ground (SG) Fuihigaseaasandmsvianas

o o



19
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ussau lhwesmedy AI9019VBINI ABATBI N NNGATNHIQUNT B uTsd wazdn

v w d4 ¥ ' Y a Y
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2 DATA (TXD)>
Ul wrr U
Signal Ground
(SG)
DTE DCFE,

< & A A a
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Hardware Handshaking
Tuware asdiginasichsasdesd heilnseithosumdaudiossudoyanie i @resr9su
19t [ i a d d & g N [ & a  J A a J
nsdsfeyaliliuaiesiia anudwesmsdeasorwininnuns wesasesiunt msesiinos

4 as Y a Jd 1 e k4 = o Y A dy EY ~ o 1
ﬁaeszmmsﬁwayammﬁaummas%uﬂammzmaumzsmaga AIBTUUITABIUTY Y IUF

voow Y o o1 A4y o ' 1P A v o =1 3
nnfhefuvenlilfvginsaltheds mendsaniugaisiemaisg Tmieumiahi dayaraiifonds
: = > 4
Flow Control #3® Hand Shaking Tﬁﬂj%ﬁmQJI]ﬂmNIh‘Jﬁﬁuﬂ?\t’l‘ulllhﬂ‘u Flow Control ttag Software

[ a a ' g ad
Handshake azdaalddnvaziien viedeyaiuana1aoinns dea1stnddhi Flow Control
¥ ¥ oA o oA E 4 yﬂ | @
M3 1% Hardware Handshake 9e@eiiaiodganadeiniuiefiflumslumsdedyana

Flow Control 3s¥h ¥ eodayanannieIfiihi 3 ndu s Data, Handshake 1t0¢ Signal Ground

MITABT TN

v
QY 1 1

a 4 ~ 4 o A [ 4
1mrmﬂﬂsmmauaaﬂm MU 1‘1«! AINANI jﬁﬂlﬁﬂ]ﬂlﬁi’]ﬁﬂuw UABINDIAIA ﬁﬁ@ﬁf‘] a3

u

o o c{ £y c; ~ i A' a A 9 Y 1 9 ' a
au mu’JuﬁWﬂ‘i’m@t’J“ﬂﬁﬂjuﬂ'liﬁﬂﬁ@ﬁ@’d'li!!U‘U’s‘f@ﬁ'ﬂﬁ‘ﬂNﬂ@ 3au l]ﬁ!.!ﬂ mamaya‘luuﬂawﬁ

a

. £ a Ve 8 . 4 4
M3 1AZ A9 Signal Ground A3 ALY Handshake THugazhemisazsh s wauaofingy
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DTE

(

DATA (TXD)

g

DATA (RXD)

< Handshakeing (DSR)

Signal Ground
(5G)

Handshaking (DTR)

N N W N

DCE

110217 yaasms fearsuudasiams

an¥azRIneuuY D-Type

1 S

00000
0000

6 9

U1 9 pin

1

13

Q00000000 Q00

\?OOOOOOOOOOOO

14

25

MY 25 pin

7191218 napsanyuLHIABILY D-Type

20

@ A Q d .é 1 o » ) < <
113881411 D-Type uﬂi‘%’ti‘luwasmqmmaﬁag 2 ANYULAD Y pin UAY 25 pin 1aBEI]

o o o A o T A yyy ) o
anymzmﬁmmmaaamuaunmnmauﬂu HADALI B ]’J lnmuaunu

D-Type 25Pin NO. D-Type 9 Pin NO. Abbreviation Full Name

Pin2 Pin3 TD Transmit Data

Pin3 Pin2 RD Receive Data

Pin4 Pin7 RTS Request To Send
Pin5 Pin 8 CTS Clear To Send

Pin 6 Pin6 DSR Data Set Ready

Pin7 Pin3 SG Signal Ground

Pin 8 Pinl CD Carner Detect

Pin 20 Pin4 DTR Data Transmit Ready
Pin 22 Pin9 RI Ring Indicator

AN 2.2 D-Type 9 Pin and D-Type 25 Pin Connectors




Pin Function
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Abbreviation Full Name Function
o
TD Transmit Data 1B WNAYBIYBYALLBYATH (TXD)
. a 8
RD Receive Data IUNAVBIVRYALUUUBUNTU (RXD)
4 @ dy ' ad £ d' °
CTS Clear To Send ithidsdn launssuneziinisuan
a Y v
nlaguaeyanad
4 =4 o :
DCD Data Camier Detect @i TANAINTDATIVIY carrier 31001y
o dA =)
Tnsdnviouq 18uda exfianuziiiu
d
naanw
o ' g Y a °
DSR Data Set Ready udaven UART 1 Tandimderdfiozii
Y & W 9
MIasNMareuAea?
- : > ' < ¥ A o
DTR Data Terminal Ready vﬂumnaﬂ UART 1 TuAams aufiogin
A o L1y
MIFeuAsIa?
37 & < i v
RTS Request To Send motisziudavenadudl UART niewh
o a v [Y
winmssanilaguveyanas
4 a 4 a
RI Ring Indicator szifasvaniuzifudaiivldie Tadunste
WdRNUATTaIIn Tnssmaty

MM 2.3 naaamsThuYeAaz
115984V Null Modem
s igenmeiusz i 1 DTE fU DTE ®hdaofu 5y msideudesus i PC §u PC
Lﬁ'@ﬁmﬁaﬂﬁia%"u-de%'ayaszwdnﬁu ludnuuysuiide vims Feudams 2 aeuuglns i
usnfues 3 vuadnseidaiiaes wazmo 3 uuglnsaiAusniuais 2 uuaﬂmaﬁ(ﬁqﬁam Hazag

5% o a @
Handshake finaegn lu3 lushusefoanu

D9 D25 D25 D9
3 2 TD ======<9>RD 3 2
2 3 RD ¢———TD 2 3
5 7 SG «—» SG 7 5
4 20 DTR DTR 20 4
6 6 DSR 3 EDSR 6 6
1 8 CD CD 8 1
7 4 RTS RTS 4 7
8 3 CTS :l [:CTS 5 8

3111 2.19 sa@amaiFaaiaanuy Null Modem fitign 14
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4 o o @ 4 g v 9
(89915 1811150%11115 Loop Back dayayies Handshake Tudagilnsaiioaialidasle?
o o [ q a 1 a 9 " @
edyumeuen 1a Mbildandyaralunsdadeniios 3 iduminiu (1D, RD, SG)
9ng1/ &% Loop Back daya1as DTR #hiiu DSR n1ag CD tiledayaiat DTR active (1591
g  a o ¥ ™ Ed o q ¥ . A " a P ’
wieuivgSuveya) dyuiley Loop Back il DSR nag CD Active 1ariisudniiginssl DCE Ae

" a [V v wd o ' 0 o St 9
83 JumenduduniAesnuuinannsalyldnunisaesznane DCE fu DCE 1d8ndae

Loop Back Plug

D9 D25

3 2 TD —/
2 3 RD <
3 7 SG

o 20 PIR >
6 6 DSR <
1 8 CD <«
7 4 RS
8 & ITNE

3171220 raaanis@siLy Loop Back
< 1 4'4 o [ 1 J =y Y © Y o
nnjlazihimsasieshnmssunazadslunesn@eany minzdwmsuinmsaseaey
o o, ' A a a d <
WBIN HazasWAB UM lunshauldsunsy wu psnaasuTdsunsy alk defs Haweon 148

N Yo Y g
92 las U 131879

deyayiaema v

A RS-232 Iaimusdnyusvesdyanuna iihigel¥lumsideudenuueynsu
At o A &2 P < 5
il 2 dnbwe A9 SPACE WiNen s logic “0” ag MARK Migd logic1” Tag

SPACE withius sdu Tfhuan Ouput Tugas +5 S +15 v,

Input Tuaae +3 fa +15 V.
[~ @ 1
MARK aziiluns sdulwlthay  Output Juvas -583-15 v,

Input lugae-389-15V.

MARK +10V
START| 0 1 2 3 4 5 6 7 STOP
SPACE -0V

3101 2.21 RS-232 logic wave form
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32 2
38
10K 37
—AMN— 1 36
35
== 10uF A >
33
~
I- 12 g
30
; & 29
& 3 = 28
np}fr XTAL -_T-. @) 27
12MHz Ej
14 25
33pF I 1
18
Tx i%
O 19
O 20 31
Rx

To

7 Segment

SWITCH
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DSP4 DSP3 DSP2 DSP1
LED 7 Segment LED 7 Segment LED 7 Segment LED 7 Segment
Common Cathode Common Cathode Commeon Cathode Commen Cathode
RBO a a a a
RB1 b o] b [osvevd b | seceiones b [aesiaa]
RB2 < < c C
RB3 d d d d
RB4 e ¢ [ e
FROM RBS r { f {
PICL6EFRTT RB6 B! oo g o] 2] o I 21 Hiemma
CoM
RD7
RD6
RDS
RD4
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INCLUDE " modedefs.bas "
digitl VAR BYTE
digit2 VAR BYTE
digit3 VAR BYTE
channel VAR BYTE
debounce VAR BYTE
num VAR BYTE

TRISB = %00000000
TRISC = %00111000
digitl = " Q0 "
digit2 =" 0 "
digit3 = " Q0 "
channel =" 0 "

PORTD = 255
PORTB = 255
Low PORTC.4
Low PORTC.5
Low PORTC.6
Pause 1000
High PORTC.3

mainloop:
IF PORTC.4 =_1 Then
SerOut PORTD.0,N2400, ["1"]
EndIF
IF PORTC.5 = 1 Then
SerOut PORTD.0,N2400,["2"]
EndIF
IF PORTC.6 = 1 Then
SexrOut PORTD.0,N2400, ["3"]
EndIF
For debounce = 0 to 12
Call seg show
Next debounce
GoTo mainloop

seqg show:

PORTD = 252

Low PORTD.7

num = channel

Call showdat

Serlin PORTD.l,N2400,5,CONTl,["U"],digitB,digitZ,digitl,channel
CONT1:

PORTD = 252

Low PORTD.6

num = digitl

Call showdat

SerIn PORTD.l,N2400,5,CONT2,{"U"],digit3,digit2,digitl,channel
CONT2:

PORTD = 252

Low PORTD.S

num = digit2

Call showdat

Serln PORTD.l,N2400,5,CONT3,["U"],digit3,digit2,digit1,channel
CONT3:

PORTD = 252

Low PORTD.4

num = digit3

Call showdat

Serin PORTD.l,N2400,5,CONT4,["U"],digit3,digit2,digitl,channel
CONT4 :



Resume

showdat:
IF num = 48 Then
PORTB = %00111111
Else
IF num = 49 Then
PORTB = *00001001
Else
IF num = 50 Then
PORTB = £01011110
Else
IF num = 51 Then
PORTB = %01011011
Else
IF num = 52 Then
PORTB = %01101001
Else
IF num = 53 Then
PORTB = %01110011
Else
IF num = 54 Then
PORTB = %$01100111
Else
IF num = 55 Then
PORTB =
#00011001
Else
IF num = 56
Then
PORTB =
*01111111
Else
PORTB =
01111001
EndIF
EndIF
EndIF
EndIF
EndIF
EndIF
EndIF
EndIF
EndIF
Resume

End

[h)



Source Code 1

Private Declare Sub Sleep Lib "kernel32" (ByVal dwMilliseconds As Long)
Dim buff As Integer

Dim cnt As Integer

Dim time As Integer

Dim Recent As Integer

Dim Queue As Integer

Dim CounterQ As String
Dim Counterl As Boolean
Dim Counter2 As Boolean
Dim Counter3 As Boolean
Dim LastService As Integer
Dim word cnt As Integer
Dim digitl As String

Dim digit2 As String

Dim digit3 As String

Dim wording As Integer

Private Sub Apply Click()
Timerl.Interval = Textl.Text
End Sub

Private Sub Commandl Click()
Dim SFile As String
With CommonDialogl
.FileName = ""
.DialogTitle = "Open"
 Cancel Bt odwprwhadise
-Filter = "WAV Files (*.WAV)|*. . WAV"
.ShowCpen
If Len(.FileName) = 0 Then
Exit Sub
Bond &
SFile = .FileName
End With
One.Text = SEile
End Sub

Private Sub Command10 Click()
Dim SFile As String
With CommonDialogl
.FileName = ""
.DialogTitle = "Open"
.CancelError = False
.Filter = "WAV Files (*.WAV) |*.WAV"
.ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName
End With
Five.Text = SFile
End Sub

Private Sub Commandll Click()
Dim SFile As String
With CommonDialogl

—a



.FileName = "

-DialogTitle = "Open"
.CancelError = False
.Filter = "WAV Files (* . WAV) | * . WAV"
. ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName
End With
Seven.Text = SFile

End Sub

Private Sub Commandl2_Click()
Dim SFile As String
With CommonDialogl
.FileName = ""
.DialogTitle = "Open"
.CancelError = False

.Filter = "WAV Files (*.WAV) |*.WaV"
. ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName
End With
Six.Text = SFile

End Sub

'rivate Sub Commandl3 CYG clp (S
im SFile As String ¢|
With CommonDialogl
.FileName = ""
-DialogTitle = "Open"
.CancelError = False
.Filter = "WAV Files (*.WAV) |*.WAV"
.ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName
End With
Eight.Text = SFile
End Sub

[
L

Private Sub Commandl4 Click()
Dim SFile As String
With CommonDialogl
.FileName = ""
.DialogTitle = "Open"
.CancelError = False
.Filter = "WAV Files (* .WAV) | * . WAV"
. ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName



End With
Nine.Text = SFile
End Sub

Private Sub Commandl15 Click ()
Dim SFile As String
With CommonDialogl
.FileName = ""
.DialogTitle = "Open"
.CancelError = False
.Filter = "WAV Files (*.WAV) |*.WAV"
. ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName
End With
Zero.Text = SFile
End Sub

Private Sub Commandl6 Click()
Recent = Text3.Text
Labelll.Caption = Text3.Text
End Sub

Private Sub Commandl7 Click{()
Dim SFile As String
With CommonDialogl
.FileName = ""
.DialogTitle = "Open"
.CancelError = False
.Filter = "WAV Files (*.WAV)|*.WAV"
. ShowOpen
If Len(.FileName) = Q0 Then
Exit Sub
End If
SFile = .FileName
End With
Invite.Text = SFile
End Sub

Private Sub Commandl8 Click()
Queue = Text4.Text
Label8.Caption = Text4.Text
End Sub

Private Sub Commandl9 Click()
Form2.Show

Forml.Hide

End Sub

Private Sub Command2 Click()
Dim SFile As String
With CommonDialogl
.FileName = ""
.DialogTitle = "Open"



.CancelError = False

.Filter = "WAV Files (*.WAV | *.WAV"
. ShowOpen
1f Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName
End With
Two.Text = SFile

End Sub

Private Sub Command20 Click ()
Dim SFile As String
With CommonDialogl
.FileName = ""
.DialogTitle = "Open"
.CancelError = False
.Filter = "WAV Files (*.WAV) |*.WAV"
. ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName
End With
Roy.Text = SFile
End Sub

Private Sub Command2l Click()
Dim SFile As String
With CommonDialogl
.FileName = ""
.DialogTitle "Open"
.CancelError False
.Filter = "WAV Files "(*.WAV)|* .WAV"
.ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName
End With
Sib.Text = SFile
End Sub

I

Il

Private Sub Cormmand22 Click()
Dim SFile As String
With CommonDialogl
.FileName = ""
.DialogTitle = "Open"
.CancelError = False
.Filter = "WAV Files (*.WAV) |*.WAV"
.ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName



End With
Yee.Text = SFile
End Sub

Private Sub Command23 Click()
Dim SFile As String
With CommonDialogl
.FileName = "
.DialogTitle = "Open"
.CancelError = False
.Filter = "WAV Files (*.WAV) |*.WAV"
. ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName
End With
Ed.Text = SFile
End Sub

Private Sub Command4 Click()
Dim SFile As String
With CommonDialogl

.FileName = ""
.DialogTitle = "Open"
.CancelError = False
.Filter = "WAV Files (*.WAV) |*.WAVY
. ShowOpen
If Len(.FileName) = 0 Then
E:gieg WSub

Erid &1
SFile = .FileName

End With

Ka.Text = SFile

End Sub

Private Sub Command5 Click()
Dim SFile As String
With CommonDialogl
.FileName = ""
.DialogTitle = "Open"
.CancelError = False
.Filter = "WAV Files (*.WAV) |*.WAV"
. ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName
End With
At.Text = SFile
End Sub

Private Sub Commandé Click()

Dim val As String

Dim a As Integer

If Text2.Text = "1" Then
Counterl = False



Checkl.Value = False

Elself Text2.Text = "2" Then
Counter2 = False
Check2.Value = False

Elself Text2.Text = "3" Then

Counter3 = False
Check3.vValue = False

Else
MsgBox ("Unknow data input™)
Exit Sub

End If

If Recent > Queue Then
Queue = Queue + 1

val = Queue
If Len(val) = 1 Then
Label8.Caption = "00" & Queue

ElseIf Len(val) = 2 Then
Label8.Caption = "0"™ & Queue
Else
Label8.Caption = Queue
End If
Form2.Label6.Caption = Forml.Labelll.Caption - Forml.Label8.Caption
If Counterl = False Then
Labell0.Caption = "1”
Counterl = True
Checkl.vValue =1
ElseIf Counter2 = False Then
Labell0.Caption = "2"
Counter2 = True
Check2.Value = 1
Else
Labell0O.Caption = "3"
Counter3 = True
Check3.Value = 1

End If

If Len(val) = 1 Then
digitl = val
word cnt = 1

ElselIf Len(val) = 2 Then

digitl = Mid(val, 2, 1)
digit2 = Mid(val, 1, 1)
word cnt = 3
Else
digitl = Mid(val, 3
digit2 = Mid{(val, 2, 1)
digit3 = Mid(val, 1
word cnt = 5
End If
CounterQ = LabellO.Caption
wording = 1
MSComml.Output = "U" + Forml.Label8.Caption + LabellO.Caption
End If
End Sub

Private Sub Command7 Click()
Dim val As String
Recent = Recent + 1



val = Recent

If Len(val} = 1 Then
Labelll.Caption = "00" & Recent
ElselIf Len(val) = 2 Then
Labelll.Caption = "0" & Recent
Else
Labelll.Caption = Recent
End If
Formz.Label6.Caption = Forml.Labelll.Caption - Forml.Label8.Caption
If Counterl = False Or Counter2 = False Or Counter3 = False Then

Queue = Queue + 1
val = Queue

If Len(val) = 1 Then
Label8.Caption = "00" & Queue
ElseIf Len(val) = 2 Then
Label8.Caption = "0" & Queue
Else
Label8.Caption = Queue
End If

Form2.Label6.Caption = Forml.Labelll.Caption - Forml.Label8.Caption
If Counterl = False Then

LabellO.Caption = "1"

Counterl = True

Checkl.Value = 1
ElseIf Counter2 = False Then

LabellO.Caption = "2"
Counter?2 = True
Check2.Value = 1

Else
Labell0.Caption = "3"

Counter3 = True
Check3.Vadue, =1

End 1f

If Leni{val) = 1 Then
digitl =-val
word\cnt £, %

Elself Len(val) = 2 Then

digitl = Mid(val, 2, 1}
digit2 = Mid(val, 1, 1)
word cnt =

Else

w

digitl = Mid(val, 3, 1)
digit2 = Mid(val, 2, 1)
digit3 = Mid(val, 1, 1)
word cnt = 5
End If
CounterQ = LabellO.Caption
weording = 1
MSComml.Output = "U" + Forml.Label8.Caption + Labell0.Caption
End If
'Print Out
'Form2.Commandl.Visible = False
'Form2.PrintForm
'Form2.Commandl.Visible = True

End Sub

Private Sub Command8 Click()



Dim SFile As String
With CommonDialogl
.FileName = ""
.DialogTitle = "Open"
.CancelError = False
.Filter = "WAV Files (*.WAV) |*.WAV"
. ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName
End With
Three.Text = SFile
End Sub

Private Sub Command9 Click()
Dim SFile As String
With CommonDialogl
.FileName = ""
.DialogTitle = "Open"
.CancelError = False

.Filter = "WAV Files (*.WAV) |*.WAV"
. ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
SFile = .FileName
End With
Four.Text = SFile

End Sub

Private Sub Form load({)
MSComml.FortOpen = True
Media.Volume = 0

buff = 2

2
Recent = 0

Queue = 0

CounterQ = 0

Counterl = True

Counter2 = True

Counter3 = True

wording = 6

Textl.Text = Timerl.Interval
Text3.Text = Recent

Textd.Text = Queue
Load Form?2
Form2.Show

Forml.Hide
Forml.WindowState = 2
MSComml.Output = "U0000"
End Sub

Private Sub Form_Unload(Cancel As Integer)
Unload Form2
End Sub



Private Sub Labelll Change()
Form2.Labell.Caption = Labelll.Caption
End Sub

Private Sub MSComml OnComm(}
Dim dat As String
dat = MSComml.Input
If dat >= "1" And dat <= "3" Then
Text2.Text = dat
Command6.Value = True
End If
End Sub

Private Sub Timerl Timer ()
Timerl.Enabled = False
If wording < 6 Then
If wording = 1 Then
Timerl.Interval = D invite.Text
Media.FileName = Invite.Text
wording = wording + 1
ElselIf wording = 2 Then
If word cnt = 1 Then
If digitl = "1" Then
If digit2 > "0" Then
Timerl.Interval = D Ed.Text
Media.FileName = Ed.Text

Else
Timerl.Interval = D One.Text
Media.FileName = One.Text
End If

ElseIf digitl = "2" Then
Timerl.Interval = D Two.Text
Media.FileName = Two.Text
Elself digitl = "3" Then
Timerl.Interval = D Three.Text
Media.FileName = Three.Text
ElseIf digitl = "4" Then
Timerl.Interval = D Four.Text
Media.FileName = Four.Text
ElseIf digitl .= "5" Then
Timerl.Interval = D Five.Text
Media.FileName = Five.Text
ElseIf digitl = "6" Then
Timerl.Interval = D Six.Text
Media.FileName = Six.Text
Elself digitl = "7" Then
Timerl.Interval = D Seven.Text
Media.FileName = Seven.Text
ElseIf digitl = "8" Then

Timerl.Interval = D Eight.Text
Media.FileName = Eight.Text

ElseIf digitl = "9" Then
Timerl.Interval = D Nine.Text
Media.FileName = Nine.Text
Else

End If

word cnt = word cnt - 1



wording = wording + 1
ElseIf word cnt = 2 Then
If digit2 > "0" Then
Timerl.Interval = D Sib.Text
Media.FileName = Sib.Text
End If

wu@pm=:mntmt—l
ElseIf word cnt = 3 Then

If digit2 = "1" Then

ElseIf digit2 = "2" Then

Timerl.Interval = D Yee.Text

Media.FileName = Yee.Text

ElseIf digit2 = "3" Then

Timerl.Interval = D Three.Text
Media.FileName = Three.Text
ElseIf digit2 = "4" Then
Timerl.Interval = D_Four.Text
Media.FileName = Four.Text

ElseIf digit2 = "5" Then
Timerl.Interval = D Five.Text
Media.FileName = Five.Text
ElseIf digit2 = "6" Then
Timerl.Interval = D Six.Text
Media.FileName = Six.Text
ElseIf digit2 = "7% Then
Timerl.Interval = D Seven.Text
Media.FileName = Seven.Text
ElseIf digit2 = "8" Then

Timerl.Interval = D Eight.Text
Media.FileName = Eight.Text
ElseIf digit2 = "9" Then
Timerl.Interval = D Nine.Text
Media.FileName = Nine.Text
Else
End If
word cnt = word cnt - 1
ElseIf word cnt = 4 Then
If digit2 > "O" Then
Timerl.Interval = D Roy.Text
Media.FileName = Roy.Text
End If

word cnt = word ent = 1
Else

If digit3 = "1" Then

Timerl.Interval = D One.Text

Media.FileName = One.Text
ElseIf digit3 = "2" Then

Timerl.Interval = D Two.Text
Media.FileName = Two.Text
ElseIf digit3 = "3" Then
Timerl.Interval = D Three.Text
Media.FileName = Three.Text
ElseIf digit3 = "4" Then
Timerl.Interval = D Four.Text
Media.FileName = Four.Text
ElseIf digit3 = "5" Then

Timerl.Interval = D Five.Text



Media.FileName = Five.Text

Elself digit3 = "6" Then
Timerl.Interval = D Six.Text
Media.FileName = Six.Text
ElseIf digit3 = "7" Then
Timerl.Interval = D Seven.Text
Media.FileName = Seven.Text
ElseIf digit3 = "8" Then

Timerl.Interval = D Eight.Text
Media.FileName = Eight.Text
ElseIf digit3 = "9" Then
Timerl.Interval = D Nine.Text
Media.FileName = Nine.Text
Else
End If
word_cnt = word cnt - 1
End If
ElseIf wording = 3 Then
Timerl.Interval = D At.Text
Media.FileName = At.Text
wording = wording + 1
ElseIf wording = 4 Then
If CounterQ = "1" Then
Timerl.Interval = D One.Text
Media.FileName = One.Text
ElseIf CounterQ = "2" Then

Timerl.Interval = D Two.Text
Media.FileName = Two.Text
ElseIf CounterQ = "3" Then

Timerl.Interval = D Three.Text
Media.FileName = Three.Text
End If
wording = wording + 1
Else

Timerl.Interval = D Ka.Text

Media.FileName = Ka.Text

wording = wording + 1

End If
Timerl.Enabled = True
Else
Timerl.Enabled = True
End If

End Sub



Source Code 2

Private Sub Commandl Click()
Forml.Command7.Value = True
End Sub

Private Sub CONFIG Click (Index As Integer)
Forml.Show

Form2.Hide

End Sub

Private Sub Form load ()
Form2.WindowState = 2
Labeld4.Caption = Date
Label5.Caption = time
End Sub

Private Sub Form Unlcad(Cancel As Integer)
Unload Forml
End Sub

Private Sub Timerl Timer ()
Label4.Caption = Date
Label5.Caption = time

End Sub



PIC16F87X

1.0 DEVICE OVERVIEW

This document contains device-specific information.
Additional information may be found in the PICmicro™
Mid-Range Reference Manual, (DS33023), which may
be obtained from your local Microchip Sales Represen-
tative or downloaded from the Microchip website. The
Reference Manual should be considered a comple-
mentary document to this data sheet, and is highly rec-
ommended reading for a better understanding of the
device architecture and operation of the peripheral
modules.

There are four devices (PIC16F873, PIC16F874,
PIC16F876 and PIC16F877) covered by this data
sheet. The PIC16F876/873 devices come in 28-pin
packages and the PIC16F877/874 devices come in 40-
pin packages. The 28-pin devices do not have a Paral-
lel Slave Port implemented.

The following two figures are device block diagrams
sorted by pin number; 28-pin for Figure 1-1 and 40-pin
for Figure 1-2. The 28-pin and 40-pin pinouts are listed
in Table 1-1 and Table 1-2, respectively.

FIGURE 1-1: PIC16F873 AND PIC16F876 BLOCK DIAGRAM
Device Program Data Memory Data
FLASH EEPROM
PIC16F873 4K 192 Bytes 128 Bytes
PIC16F876 8K 368 Bytes 256 Bytes
39 Data Bus 8 PORTA
Program Counter 7 BRI
FLASH [7 ]
Program 4/ i RA1/AN1
Memory RAM L_,. 3 RA2/AN2/VREF-
| 8Level Stack File N\ = RA3/AN3/VREF+
} (13-bit) Registers = RA4/TOCKI
- RAS5/AN4/SS
Program 14
Bus 1 RAM Addr (1) PORTB b
_Instruction reg I : gg;
Lol Direct Addr 7 i] 8 1 indirect B RB3/PGM
|| J Addr L ] o
| | FSRreg [ N iR
| 4 RB6/PGC
i STATUS reg o= o RB7/PGD
E 2 8 1 RCO/T10SO/T1CKI
- L < RC1/T10SlI/CCP2
}[( = : s - RC2/CCP1
4[ Powerip J = RC3/SCK/SCL
7 Timer @ QL NP < RC4/SDI/SDA
Instruction | || Oscillator I ! - RC5/SDO
Decode & <= | Start-up Timer f ’ \ ALU | = RC6/TX/CK
Control Power-o i T . A ! - RC7/RX/DT
Reset )[«" 8 |
S Timing , A Watchdo | ’ ‘
k= Generation [~ Timer 3 l Wreg
OSC1/CLKIN Brown-out =
OSC2/CLKOUT Reset
In-Circuit
Debugger
Low-Vaoltage
Programming
MCLR VoD, Vss
TimerQ Timer1 Timer2 10-bit A/D
N
i f ]
! s I
\/ \/ \;
Data EEPROM . Synchronous [
ccP1.2 Serial Port HSART
Note 1: Higher order bits are from the STATUS register.

© 1999 Microchip Technology Inc.
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PIC16F87X

FIGURE 1-2: PIC16F874 AND PIC16F877 BLOCK DIAGRAM

Device Program Data Memory | Data
FLASH | EEPROM
PIC16F874 4K 192Bytes | 128 Bytes
PIC16F877 8K 368 Bytes 256 Bytes
,».j 3 » Data Bus 8 PORTA
Flas |77 Program Counter }- 7 1 ‘ RAQO/ANO
\ i L i !
Program 7[ \Vi H i RA1/AN1
Iy S e
8 Level Stack File H E|
(13-bit) Regrsters i mmgg
Program
Bus RAM Addr (1) v 9 | PORTB RBO/INT
A X ' 4
Instruction reg 43 e LP J‘ 1 gg;
Direct Addr 7 I el i H RgzlPGM
| | — I R
o 4 RB5
P98, H RB6/PGC
- [STATUS rog] A — RB7/PGD
5 I RCO/T10SO/T1CKI
1 4 L Je 4 RC1/T10SI/ICCP2
M < RC2/CCP1
! Power-up TPNALNS a0 Do 4 RCSCK/SCL
N Timer o N ”’*‘ <4 RCA4/SDI/SDA
Instruction . Oscillator I 1 B RCS5/SDO
Decode & |- | Start-up Timer| | || “ ? I~ RCB/TX/CK
Control PoweZan i RC7/RX/DT
Reset MCN/ B | _PORTD
N .« ¥ 4
o s Timing & Watchdog | i AN
@\1’1/ Generation |~ 'ﬁmer‘xJ l‘[ H i)
OSC1/CLKIN Brown-out [ — I { e .
OSC2/CLKOUT Reset |zt =~ RD7/PSP7:RDO/PSPO
In-Circuit i .
ngugger N
Low-Voltage i
Programming Parallel Siave Port| 7 PORTE
i
T i
| é ] 4] REO/ANS/RD
X ‘ || KX RE1ANGWR
MCLR VoD, Vss ! M- RE2ANTICS
’V{
Timer0 Timer1 ‘J ‘ Timer2 10-bit A/D 1
I
N \ A 1
/l/‘\ ’/\r [ J\ 4 |
I I I
1 r 1 Ml § Y
b i 4 b
Data EEPROM Synchronous
!j J CcP1,2 Serial Port LSARTy
Note 1: Higher order bits are from the STATUS register.
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PIC16F87X

TABLE 1-1: PIC16F873 AND PIC16F876 PINOUT DESCRIPTION
Pin Name = SOIG vop el Description
Pin# | Pin# Type Type p

OSCH/CLKIN 9 9 | ST/cMOS®) | Oscillator crystal input/external clock source input.

OSC2/CLKOUT 10 10 (¢} — Oscillator crystal output. Connects to crystal or resonator in crystal
oscillator mode. In RC mode, the OSC2 pin outputs CLKOUT
which has 1/4 the frequency of OSC1, and denotes the instruction
cycle rate.

MCLRNVPR/THV 1 1 1P ST Master clear (reset) input or programming voltage input or high
voltage test mode control. This pin is an active low reset to the
device.

PORTA is a bi-directional I/O port.

RAO/ANO 2 110 TTL RAQ can also be analog input0

RA1/AN1 3 110 TTL RA1 can also be analog input1

RA2/AN2/VREF- 110 TTL RA2 can also be analog input2 or negative analog reference

voltage

RA3/AN3/VREF+ 5 5 110 95 9 RA3 can also be analog input3 or positive analog reference

voltage

RA4/TOCKI 6 6 110 ST RA4 can also be the clock input to the Timer0 module. Output

is open drain type.

RAS5/SS/AN4 iy 7 110 TTL RAS can aiso be analog input4 or the slave select for the

synchronous serial port.
PORTB is a bi-directional I/0 port. PORTB can be software
programmed for internal weak pull-up on all inputs.

RBO/INT 21 21 170 TTLST RBO can also be the external interrupt pin.

RB1 22 22 110 TTL

RB2 23 23 170 TTL

RB3/PGM 24 24 /0 TTL RB3 can also be the low voltage programming input

RB4 25 25 170 TTL Interrupt on change pin.

RBS 26 26 110 LI Interrupt on change pin.

RB6/PGC 27 o /0 TTL/ST? Interrupt on change pin or In-Circuit Debugger pin. Serial

programming clock.

RB7/PGD 28 28 1710 TTL/ST® Interrupt on change pin or In-Circuit Debugger pin. Serial

programming data.
PORTC is a bi-directional 1/O port.
CO/T10SOM1CKI 11 11 110 ST RCO can also be the Timer1 oscillator output or Timer1 clock
input.
RC1/T10SI/ICCP2 12 12 110 ST RC1 can also be the Timer1 oscillator input or Capture2 input/
Compare2 output/PWM2 output.

RC2/CCP1 13 13 110 ST RC2 can also be the Capture1 input/Compare1 output/PWM1

output.

RC3/SCK/sCL 14 14 170 ST RC3 can also be the synchronous serial clock input/output for

both SPi and I°C modes.

RC4/SDI/SDA 15 15 o] ST RC4 can also be the SPI Data In (SPI mode) or

data I/O (12C mode).

RC5/SDO 16 16 110 ST RCS can also be the SPI Data Out (SPI mode).

' RC6/TX/CK 17 17 11O ST RCS can also be the USART Asynchronous Transmit or
Synchronous Clock.

RC7/RX/DT 18 18 110 ST RC7 can also be the USART Asynchronous Receive or
Synchronous Data.

Vss 8,19 8,19 P — Ground reference for logic and I/O pins.

VDD 20 20 P — Positive supply for logic and 1/O pins.

Legend: | =input O = output 1/0 = input/output P = power

— = Not used TTL=TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.

2: This buffer is a Schmitt Trigger input when used in serial programming mode.
3: This buffer is a Schmitt Trigger input when configured in RC oscillator mode and a CMOS input otherwise.

© 1999 Microchip Technology Inc.

DS30292B-page 7



PIC16F87X

TABLE 1-2: PIC16F874 AND PIC16F877 PINOUT DESCRIPTION
DIP PLCC QFP | l/lO/P Buffer e
i
Pin Name Pintt Pin# Pin# | Type Type Description

OSC1/CLKIN 13 14 30 1 ST/CMOS!4) | Oscillator crystal input/external clock source input

0SC2/CLKOUT 14 15 31 ] — Oscillator crystal output. Connects to crystal or resonator in
crystal oscillator mode. in RC mode, OSC2 pin outputs CLK-
OUT which has 1/4 the frequency of OSC1, and denotes the
instruction cycle rate.

MCLRNPP/THV 1 2 18 e ST Master clear (reset) input or programming voltage input or high
voltage test mode control. This pin is an active low reset to the
device.

PORTA is a bi-directional I/O port.

RAO/ANO 2 3 19 [I{e] TTL RAOQ can also be analog input0

RA1/AN1 3 4 20 1o TTL RA1 can also be analog input1

RA2/AN2/VREF- 4 5 21 l{e] TTL RA2 can also be analog input2 or negative analog

reference voltage

RA3/AN3/VREF+ B 6 22 i{e] TTL RA3 can also be analog input3 or positive analog

reference voltage

RA4/TOCKI 6 7 23 lle) ST RAA4 can also be the clock input to the TimerO timer/

counter. Output is open drain type.

RAS/SS/AN4 7 8 24 110 TTL RAS can also be analog input4 or the slave select for the

synchronous serial port.
PORTB is a bi-directional I/O port. PORTB can be software
programmed for internal weak pull-up on all inputs.

RBO/INT 33 36 8 /{e] TTUST) RBO can also be the external interrupt pin.

RB1 34 37 9 1o gy

RB2 35 38 10 lfe] TTL

RB3/PGM 36 39 11 1o TTL RB3 can also be the low voltage programming input

RB4 37 41 14 1o TTL Interrupt on change pin.

RB5 38 42 15 1o TTL Interrupt on change pin.

RB6/PGC 39 43 16 l{e] TTL/ST® Interrupt on change pin or In-Circuit Debugger pin. Serial

programming clock.

RB7/PGD 40 44 17 l{e] TTL/ST® Interrupt on change pin or In-Circuit Debugger pin. Serial

programming data.
PORTC is a bi-directional I/O port.

RCO/T10SO/T1CKI 15 16 32 ie] ST RCO can also be the Timer1 oscillator output or a Timer1

clock input.

RC1/T10SI/CCP2 16 18 35 1o ST RC1 can also be the Timer1 oscillator input or Capture2

input/Compare2 output/PWM2 output.

RC2/CCP1 17 19 36 lie] ST RC2 can aiso be the Capture1 input¥Compare1 output/

PWM1 output.

RC3/SCK/SCL 18 20 37 lle] ST RC3 can also be the synchronous serial clock input/output

for both SP| and 1°C mades.
RC4/SDI/SDA 23 25 42 l{e] ST RC4 can also be the SP{ Data in (SPI mode) or
data /0 (I°C mode).

RC5/SDO 24 26 43 l{e] ST RCS can also be the SPI Data Out
(SPI mode).

RC6/TX/CK 25 27 44 l{e] ST RC6 can also be the USART Asynchronous Transmit or
Synchronous Clock.

RC7/RX/DT 26 29 1 l{e] ST RC7 can also be the USART Asynchronous Receive or

L Synchronous Data.
Legend: | =input O = output /O = input/output P = power
— = Not used TTL = TTL input ST = Schmitt Trigger input
Note 1: This buffer is a Schmitt Trigger input when configured as an external interrupt.

2: This buffer is a Schmitt Trigger input when used in serial programming mode.

3: This buffer is a Schmitt Trigger input when configured as general purpose /O 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 input when configured in RC oscillator mode and a CMOS input atherwise.
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PIC16F87X

TABLE 1-2: PIC16F874 AND PIC16F877 PINOUT DESCRIPTION (CONTINUED)

" DIP PLCC QFP | llo/P Buffer o
Pin Name Pindt Pindt Pin# | Type Type Description
PORTD is a bidirectional /0 port or parallel slave port when
interfacing to a microprocessor bus.
RDO/PSPO 19 21 38 [l{e] STATLS
RD1/PSP1 20 22 39 110 sTATL®
RD2/PSP2 21 23 40 [l{e} STATLR
RD3/PSP3 22 24 41 1o} sTTL®
RD4/PSP4 27 30 2 110 sT/TTLR
RD5/PSP5 28 31 3 l{e] sTTL®
RD6/PSP6 29 32 4 110 sTTL®
RD7/PSP7 30 33 5 1o sTATL®
PORTE is a bi-directional I/O port.
REO/RD/ANS 8 9 25 o] sTATL® REQ can also be read control for the parallel slave port, or
analog inputS
RE1/WR/ANG 9 10 26 [e] sTTL® RE1 can also be write control for the paralle! slave port, or
analog inputb
RE2/CSIAN7 10 1 27 1o STATLE RE2 can also be select control for the parallel slave port,
or analog input7.
Vss 12,31 13,34 6,29 % — Ground reference for logic and I/O pins.
VDD 11,32 12,35 7.28 P — Positive supply for logic and 1/O pins.
NC — 149700 | 1R.83, — These pins are not internally connected. These pins should be
40 33,34 left unconnected
Legend: | =input O = autput 10 = input/output P = power
— = Not used TTL = TTL input ST = Schmitt Trigger input
Note 1: This buffer is a Schmitt Trigger input when configured as an external interrupt.
2: This buffer is a Schmitt Trigger input when used in serial programming mode
3: This buffer is a Schmitt Trigger input when configured as general purpose /0 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 input when configured in RC oscillator mode ana a CMOS input otherwise.
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