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Abstract
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This paper had purposed to be a guide for how to make The Serial Data Logger. This
equipment will get the data from smart card and communication unit by use microcontroller
from processing, the data were kept in memory unit ( EEprom ) and displayed on LCD or
serial port form display again on computer monitor later.

There fore , it will make more convenience then today this we use computer to

processing and to keep the signal data.



nannssisznA

i d L4
o o < o oo d J =) o o J
mnﬂmﬂsagqnuwuiummqmﬂﬁﬁ'wﬂ SUTUYDVDUNTEAUAI AU UL KA.
a a & ol A e A A4 a o o °
Twena ang lomana 2 Suerstnlinn fivsomdeneduniedds ginsaang uasm

o o a o’: A A o b a (-::, c:’
iz lumssdivammdsuaiiuiSawmrasanannnlsgimussui

ao o 9/ 9
fH5uas  udalaaau

BAIHI  HNAN



4
1504
4' o
Unn 1 N
anuilnuesIasaan
Fagilszerd
P ' N Yo
waNn1A192 1Asy
a -
UNN 2 NYBY
SmartCard
PIC ( Peripheral Interface Control)

woSnflomsdoyasynsy RS 232-C

LCD
Sram 62256
unii 3 msvonIUULAYMIT I
aaﬂuumﬂ?aﬁuﬁmumumauﬂm
aunSesiudaanaeyniy
msﬁ1qmamaT1Jsxmsmﬂ?aﬁuﬁm‘,mgmauﬂsn
unit 4 msnaaos
MIMATBUANIYNABIVBUNTDY
in509AUUNY  SERIAL DATA LOGGER
unit 5 ag1l
wauedlnsanu
VT TUBIYNIT

NMARUIN

[SS TN S |

56
69
76
76
31
91
91



AIUYNN

A ' o ¥
3 2.1 danlszreumouenvoainsauninmin Wi

1l 2.2 whumhduiavoainsaninmia

7 23 vnemwntax nax i vesmnianifaannas g 1SO786
U 24 dumianhdudafimamhvesaniamia annnasg 150786
i 25 dumisndmsumsduae fiedumnianiia

51fi 26 3idaapadmsumsdume ey Asynchronous

9

2

i 27 gdamnadmsumstume fiauuy Synchronous

7 28 gﬂﬁnﬂmﬁmdn 494 MNIAMN3A uuu MCU. luszniamssian

7t 29 pldyapaiivid 4 ves mnfamsa 1wy Memory card
Tusenadunoumsiiam

31fi 2.10 PIC 167877

31 2.11 PIC16F874 AND PIC16F877 BLOCK DIAGRAM

11 2.12 PIC 16F877 PROGRAM MEMORY MAP AND STACK

asn

2.

1/ 2.13 PIC 16F877 REGISTER FILE MAP

19 2.14 ugAIAILULNTNUEY DB-9

awn

A

N

2.15 TTL/CMOS Serial Logic Waveform

£E- EE &

=) Sk =S

2.16 RS-232 Logic Waveform
1

19 2.18 TeozunsuInssadavazmsihauvesiiniuguaioluluga LCD

2.17 MAX-232

2oy

e

317 2.19 msdavvesTuga LCD vi1a 16 Fadnus 2 ussin daiidaodu 2 uuy
31
|
1/
71
1
1)

19 3.4 yamanisaa ¥ LCD

2.20 HAAIA MY UIUIUDI SRAM 62256

=h.

=)

2.21 'lﬁa:nmiunawmmsdm*ﬁayammmJ

&Nt

2.22 1ﬂﬂ$!tﬂ'§mf)a1"ll’0\3ﬂ1'il%Uuﬂﬂ’JUﬂ’ﬂiJ‘Do"l

&wn
=),

=)

3.1 daulszreumeluve unsosiuduaaeynsy

3.2 2SR udyg aeyn sy

&N
=2

° ' 3 o @ =1 tY a
33 Ellinaa\iﬂ1SﬂﬂqjaQﬂﬂu!W]ﬂﬂWaﬂQﬂUﬂaull'ﬂﬂ‘UaQUﬂiﬂiq

ew
2. =Sp

~ o A

)
117 3.5 maFaudos s anioA NN UTA

2.

9

g‘ilﬁ 3.6 Function Diagram IC Latch

14
14
15

16
19
22
25
26
33
35
35
36

63



MIUYAIITN

M3d 2.1 gaidnvaizm i vesdyanad1flumsdemssuninaia

m3ed 2.2 gadnvazmaliihves vep moldmsthauilnd

mand 2.3 adnvaeme iihvesdyanaiiv cLk moldmsthannlnd

MINd 2.4 padnvazne ihvesdyanaiing RST moldmsianalnd

Md 2.5 szduus s Idvaasnszuaidlousvandania

moldmshaualnd

MmN 2.6 Mpdvestoyn ATR veseunianiianinduaasiovila

msd 2.7 Bvuidioy PIC 16887X

ﬂ'li'l\l‘ﬁ 2.8-1 PIC 16F877 PINOUT DISCRIPTION

ﬂTSN"ﬁ 2.8-2 PIC 16F877 PINOUT DISCRIPTION

ﬂ'li“l\ﬁd; 2.9 SPECIAL FUNCTION REGISTER SUMMARY(BANK 0)

mswﬁ 2.10 SPECIAL FUNCTION REGISTER SUMMARY(BANK 1)

ﬂ'li'l\lﬁ 2.11 SPECIAL FUNCTION REGISTER SUMMARY(BANK 2-3)

a519d 2.12 fids veq pic 16F877

MTNA 2.13 ueRasvaziduams e RS 232

meNT 2,14 Sasuazdesaaisssusasindeyalunisdesisdayaaynsy

1397 2.15 REGISTER 989 PIC #iieafiy SERIAL COMMUNICATION

msWT 2.16 PIR1 register Dnfilgadasiaa RCIF uas TXIF

1T 2.17 RCSTA register iilu register MAtadasiunsudiays

M7 2.18 TXSTA register iflu register Mifgadasfumsdsdaya

1397 2.19 PIE1 Dmiiiaadedia RCIETXIE

m?’Nﬁ 2.20 SPBRG register Aa register ﬁﬁmummﬁ baud rate

MINTA 2.21 yenanIEIRUI eI NUTEN I RS, R/W Uz E
vea1uga LCD uuudnvse

M3 2.2 frdadon Tnuamsiloudoya

MINd 2,23 Midsnugumsiaa g

P s o 4 P e
AMTNN 2.24 ﬂ1ﬁ\1ﬂ'J'UfplfnSladﬂ‘l«l!ﬂ'ﬂglclfﬂsuﬁtﬂ')ﬂﬂﬂ5

. . ¥
MINT 2.25 MsAwne e SuazdIdnyITuagiumsimuaiia S/C naz R/L

M50 2.26 Ardasd muaiad yun I

10
11
12
12

34
37
37
38

40
41

45
46
46

47



AN 2.27 UAAIFUNCTION NISNINTUYDI SRAM62256 51

dgj 1 dl Y o % v dl = 1 gj 1 Y o 4 & Y ¥
enastiluenansianulidmsunisidnuiensfingvingu Tueugslihlulgussleviaunis

lidnsdlla visdu Bnnanudlvdauadiien wagdesonediadivaaenalsynasandnisiluly



1.1 anunihanvadlassau
L% A = 9 o I'd d @ v v 3 v Y v
Pegiiuldsuiinmsldtasauninmsanuedaunsnanounan Tudmmuagqun
wwedisnieves 1wy ludmnsdwsu msSnwanuilaeais eridasiulszadiesn
o [ a 1 a 9 v o a d & 9y [ [ 4 4
asdseansasdg eims ¥ wfudumesiila msldsufulnsdnd dudu

A A9 A - ¢

iieanniidendiequnnne Al

a v v a v o
1. Agniudrhiianu Pmsle1danndash 1Fuoviiman

=3 o { ] 3
2. runsafuazaudeya ldnaniwiasilduouwimdniiudes q oh

o 9

3. an lomanendh lilgaRemadlesiumsilasunlasdeserutiosiundudou

4. gunsoufasuiionaziinduunldingla

9

o v 9
5. NMHUINAN € ‘lﬂiﬂmﬂﬂ

6. st i g lue el 9 Idstendieune @y msvuds sUms LaTMsInyl

quam fiudu

9 Yo da o a 4 v Y 1 4' [ 4
7. snsodszgnd lgnuguas aidimnnsetinduuunnwiaie 9 14 wu 3o Insang

d'l a 4 ‘:
LAZIRIDIADUNIAUABINGTS Lﬂ'l'ﬂ’}l
o 14 A a [ s s ] =
8. VINHM’JUL‘VIﬂIuIﬁﬂt%ﬂﬂﬂuﬂﬂlﬁﬂi‘ﬂﬂﬂ?i‘Wﬁllﬂi’]ﬂN‘i’JﬂL’i’J

vy
Taomsansedomsiuglnsalmee  vosaansnnsaiu seidluldawmnasgn 1so
' [~4 a . ] 3 (XY o
7816 daulralumsdAnded1eqsziusgiuarumuiz lumsih liden
s o o o ¢ ¢
ginsaifszihuniszneumsnnsdougua wazudly  msvhauvetiasausnnse
d 1 é { T ~ L] 3 o :
Adludaunilsiezdrelimsquanazuimaidu 'l Ifedeazain  lesnnlumsienniy
a ' [ o @ L4 d A ) a .§’ ) o Y
mnmsaaepseneglnsaliasiasmuinmsainsvatounatiu 151 luamisamuldn
a ' ' 8 e @ o o A dalq ¥ ' Ao
Mansuanseannauld Jufanindiauninnmisa vie gilnsainldausiy  Ailmsaey

TanSodadyapai bidhulaudeams



a a o v o o Y (Y J = ' A
e ldinauuifaiezdain  gilnasaldmiuasisdeumsdidyguiusoniunies
annudyguumuueynsy e limunsoasnaeugmsdadyguaeu Jaszniauin
o g v a o 9 v ¥ v a v o o 9/ 9y
n3auazgUnssisnisninn 95 wsuihimsdsdyguigndesiiulymuanudesnis
A ] A 1 ] @ a aa [ o
n3oli wielimumauansoannadula adedumsiiszuyndiiimes Judiasaeae

TNVT

d
1.2 Jaqilszasn
1. edAnwIszuuMsSudsdygnumsaarosenieaminmsauasgnsaiaien
2. weanmazainlunifanuuesuaasdyguauisnniniiaesnmsihufnm

3. welilaguasalmslFemimng aufuam

1.3 wanma oz lasy

o )

1. aansetudauanumsaansiznandasdusnmsauazdunseslFnusoula

PENYNADY
2 o lalF lunmsAnemaassmsinuessdnsnmsa la

Yo ° d d
3. 19\5ﬁﬂ31uiﬂuﬂigﬂquﬂ'ﬁﬂTQTH%ﬂQﬁN"ITﬂﬂ'ﬁﬂ



2.1SmartCard

d d
2.1. 1035 5aneex 15

dsnnse dulpsstianiandvinane q fuliasesfansetiaseidunaiadn
A a a L4 < 9 s Aw a o J dy ¥
nuMsHInABUNIABS (Computer Chip) 1Anelutias Tashaagwawnanil meluussyde
Y

) ad a dw Aanda 1Y o 1 A
AN 9 1%1“21'LnJln’n\ﬁ)lﬂﬂﬂiﬂu‘nﬁﬂ’)ﬂﬂiiu')ﬁﬂnfniiﬂH']ﬂ’J‘lﬁJﬂﬂﬂﬂﬂﬂﬂﬂ'Nﬂlﬂﬂn

4 <
2.1.2a05nm s sautisean il 2 suulual q fe

o’ v A o
1. ansnasauuuTnaduda (Contact smart cards) @5 g uiludesiing

gon ldin 1/ lunsosorumuninmsa (smart card reader)

1 o o ‘é
2. ansnmsauu Tadims dufer (Contactless smart cards) Gams1Faudeensmes

y
Tnseglng q Auaeemeini

a

o o a [T Qs :s'at 2 a =1 9/ v o
ausnmsanuuiinsduRadiuiasiimsuilndnnesunadadumguinaie
L H 5 R . ] 1 4 qu
dszanmnseinn o 3ndmmdhiias unumslduouwiman (Magnetic stripe) Ninowuiriuly
[ { w a LY I 4 Y g 1 LY <
funiigaludasnsaaviotiasofion  Wedldaealdiasdildluniesemtinsaunsy
4 1 o v @ @ @ 1 A =1 4 2 o (DR} Y ¥
nmiaudy  Tuesduraiuiadeniensulneesni i Feegdmsdinodeyatiuas
PONINTN
o 4 (=1 v o C% 4; 0 9 9/ s 1% )
awsnmsauu litimsdude (Juiashvesgglsaneusnudndretuiasinsaa

a P = a <K A a o Y P
WAOITANUVDH U YmWEJ‘hl‘lJﬂ'l'iNuﬂ‘]f‘WﬂBHW’JWIDSLm%’ﬂlﬂﬁ’)ﬂﬁWUﬂWﬂWﬁilﬂTﬂiu cm‘l‘i’flu

MsAadefunIossuAnsosdfiogluszes 1na (Remote receiver/transmitter) Taoyia ) il



LY o ayéi = o A y v g o v
U 19AsS D UTIBADITNMIAMTUMINIAIUSIWMS  (Transactions) BENIIAGI AIDHN
wunlFrumsfanuRuaumeaiu
v
@ (% [V 0 v @A a 4
uenyNtasauImmMsanstesuudanauds  Tepiudelimsndaguisnmsa
A Aa 1 a o =y 9 P= 9 % t: L%
HUURAUYS BTNB NI ABNLINSA (Combi Card) sanunldFaudnaie Taetasuuutiduiias
) b 4 v
Tudsadmhidluisaunimmsauuudmsdude uazausnnsauuy lulimsduiaie

& 4
muaazanuazdse Tesl luns $aunnau

d d Ay A a v A
2.1.3mnsnmsaiveanaeilsznsnninaas fe
1. AgniudrhiianyBnde ddniniasilduouuiman

2. gunsafvazaudeyaldnaninfasilFuoumnimandiuios q wh

o 3

3. anlemansdhlfudnuasdlosiumsilasuulasdisszuuilestundudeon

4. aansanldsudewaziindvinlelngla

9

o v ¥y
5. YIMUUINAN 9 1ﬂ3J'|mJ'lﬂ

6. auwnsaillFluanudn 9 Tdedenhaeng wu msvuds sUIms Lazms

$aenguaw fudu

a9 Y o /a d a d v [ ' A
7. ewnsndszgnd snuginsaitdanseindununnmae 9 14 1wy 19309

o o g a o 2
I'Vli ﬁWﬂLLﬁzlﬂ?OQﬂﬂu‘W’Jm@iﬂiz L{hﬂ’l

8. Thaudlromaluladminousames numMINALIBEIA52

2.1.40a5Na1a@n (Plastic Card)

ypvestasnaaanmirualasuasgIusEINdseme Ao 1SO 7810 Tnouas
¥ .
i Idfmuategudnuazmamenwvssnagaaithunldidasdae wu anuaan
A a A v oo ¥ o M Y @ @
wapuveIgunnil uazanuiangud luns ldou dunsvemihdudomiiuazms
MUV UTY AABAIUAMUAIINTIAAADIZNINGID55IN (Integrated Circuit) H3® IC AU

Tanmeueniiuogalsdnade



iwad@nogrnasiefihnldrdamninmsa  uanfiouldfwnefle  #3%  (eve -

=) [ St A
Polyvinyl Chloride) ttaztoitoa (ABS - Acrylonitrile Butadiene Styrene) 8014 15n@ a5 19#A%
aY aa A  J vy W) ° o Wy e IS U/ a o
ifedfomunsoniaioyull ua ligunsminduin1dlmild drwetiod hicnnsafiv

yulAuarihinduinldandngld

[y ¢ ¢
2.1.50NHAULNNNBAINUBIANIINNIIA
' R < o ¢ ¢ a
1. dwilszaeufuesainmmia  guawuenvestins  eaninmiaiinnauan
annntasisaalaoion  lilTaofias  aundnosadivkulanz@nesvinamsvynauey
Tndvenveainsaaninmiausulansiliinuiivaeenihy 8 da (uawiiell 6 d

° =] & A @ @ 4
azezihaudiedees Mihunaane ddeensiudiumenen Asgiii 2.1

~ 4
S‘lJ‘VIZ.Z UNUH A URNTUBIUATUITNNIA

U

dAruauesninmianolumnaaes TR Chip) 1sznoudau
~ ' a ' ° - 1 Vv :
L1 AM0A13$1 (Memory Area) N30T (Memory) (T Tnayiigalu
' o 4 ar =4
una2995 T (Chip) szaaudiomizvarudmaogiluuy - Fuinseninmisadouny

o oy o Y ' U RN =] "%
inmdoya s¥a uazdoyav e hinlaounlasll



6
12 wmilszwananan (CPU) wazszuuliiems (Operating System) Wad
o P ¢ A a st o aad o
205 Wdhwestias  cunsnasaeueziluszuuneuiumesnauysel  laglilinduesa
] o 4 1.4 L% o 4
mijgudawa  uazuuaaess  imolugagudsiuveauwneiens Ifhweaiasaunsnmsa
A o ) A ] o o o':
a0 lulas Iswenwes minsdssulananas Ferulelseulanana e IS oMmuies
. v v
AlddmuaBawauaunsovestins mnsnmia  mstasgiideilezussgasedieans
adldlutins  aursmmsalaslswmnnaatias  dusnmsase 1Faoilaenssuusesaly
Y o o [ o %
AT TUIITNOIATY msuﬂﬂwxﬁwaimu RISC (Reduced Instruction Set Computer)
o o o o o A = 3 d' J
dmivdas ausnmsagianuawselunsiauigeiu
121 2sestlntlesdeya (Protection Circuit)
ad - \
1.2.2  2395518A(Reset Circuit)
123 nesintiadyanniini(Clock Circuit)
124 393 5udsd8ya(Imput/Output Circuit)
-g :; o o o J (XY
yavesiunverees Iinelutias - munsnmseduegiuilszinnues
ey duilu Memory Card 92 lifimaeilszurananats (CPU) luamzitiassiindug 019
Taifia99531mA(Reset Circuit) n502993/1TIATYRIUUIAN (Clock Circuit)uazr993nvimrh
o
Alududuq
&4 £ 1 o/ '8 S o A A (N 2
230U Fwgmelutias auisnmsadediees IWfhdug 15udl Protection
. " A a = ~ o 1 CY 9 dy
Circuit tWenanawsauEov e o9 asdulsenouvestiasla  usnand
L% o d @ = ar v 9 a ) 9/ Pai [l d‘!
tasausnmindalineesima 2 sudadoyn wagrnesnnmihnludiudug
2. wihduRaveeias esNNISa(Smart Card Contract) MyNduNaueasimIh
NioudnsznIame99s Wdn1e  ausnmsafy  Interface Device ATBUBATLITNAISA
fusoutsesnsiu 2 viiafe
- Memory Cards 9z figauuumssuuazds doyauuy Synchronous

- Microprocesser Card 92 3l3tluuums susag dedioyauu Asynchronous



5 a J d d v W
2.1.6 Wug'luluﬂ1531—4!9']35!ﬂﬁﬂ”1‘5ﬂﬂ1‘5ﬂ!!‘ﬂ‘ﬂﬁ‘“ﬂﬁ
aq a o o o d o ' Y
1]Wl'iﬁ11311?18')ﬁﬂ']5B‘Hlﬂﬂilwﬁﬂllﬁll'ﬁﬁﬂ'liﬂlﬁﬂ)ﬁilNﬂ Iﬂﬂi]:ﬂﬁ'nﬂ'lﬂ
a o g a 4 o/ '
23NY  VINIFIU ISO7816 “‘I?Qﬂﬁﬂﬂﬂqnﬂ'lﬁ'?)‘lllﬂﬂ'ilﬂﬁiﬂi:ﬂﬂﬁ'lﬁ (Low level )
A o s 7 A s / daq Yo
WBAIUANNMININIUIYDIANITANIIA !uf)ﬂ%']ﬂﬂil’]iﬁﬂ'lﬁﬂﬂﬂiﬁfﬂulu
s 1y Qs a s -3 o ar o 1 ] P
Hagulineilu Sasnasda , Jasiefidy | e Insdmn dulvgidiumsad
P> 3 = = 1R 1Y g a s o 4
WIATTIUUUNUNAU “IN‘il$ﬂﬁ'l'lﬂ\?ﬂaﬂﬂ'ﬁwu§']u‘llﬂ\3ﬂTSQHLﬂﬂilﬂﬁﬂUﬁNTSﬂ
s 4 o R o s
ﬂ'l'iﬂIﬂﬂﬂzﬂiﬂ'lJﬂqu&ﬂﬂ?ﬂﬁﬂﬂmﬂ‘Hﬂ!SﬂNﬂ'lﬂﬂ"l‘Wl.mZTI'l\‘l.lﬂﬁ'I‘llfNﬁiJ']i“ﬂﬂ']'iﬂ

acy a Jd t ] 3 9 4,’ ] ci' a 9
: Ellll‘llﬂ&lﬁZ')ﬁﬂ'liBulﬁi’)ﬂﬂﬂﬂEl'l\N'lﬂ 1 IIUWNIVBYANUITUAN €] NINYIUB

2.1.6.1 ISO7816 WASFIUTINTAN SAULT TE

WIRTIINISO786 umAsgmvBsaInSanSANUUFUA ( Contact Smart card) i
fmunduTavesdnsassmang 150 fovwesnasg i laondn 9 Usznoudae
3 daudleiu e 1S0786-1 , ISO786-2 WAy ISO786-3 ﬂszgﬁuﬁﬁﬁfwmﬁgﬁ 3 dau nam
Tavaplldiududedmundn q didedestumia Rus  qadnyazmemennues
ansamia , vinadadau ( aFux e1x HUN ) wagdumdsndudauuasanisa s

L4 :
nenauiAane Ifhvesdyanuse q uaggtiwuves lils Tanealumsdoms

o s
Zﬂ‘ﬂ 2.3 "U‘Lﬂﬂﬂ’ﬂ‘ﬂﬂ’gﬂ X 819X N ﬂlﬂQﬁUW{ﬂﬂW‘iﬂﬂ’mﬂﬂﬂiﬁiu ISO786



A IEsUNIA

‘ 28.55uu.
< ‘

< .

10.25ux.

<

Y

19.37:u.

]
a

5124 dumdemihdudaiAmhvesaanianiia aATwuasgu 1S07816

< o U o ] o W J 4
5123 wez24  Suvinedaduuazdumimthduiavesmnsamsa ani
o l& { a g \ Qs
wasau 1507816 fmuald duiludeyandrndaauiianisaunzmsessldlunnda Te
dhumaraini lusdadusinadraadeseamnsaldausuiulalaslineilgm ms
a o [ o I8 o v A v s [V 3 ci v :l’d
dumesmladuansansaeziitdiensiseudefUduNe ( Contact pin ) Tugiidiill
] q’;’ 9/ [ v ] =1 9/ :; 79 9/ :5 v q/ v c!’.’

agnanua 8 91 Maenu uaazvaninihiuazalse lewildanunaeiu lasvimaiiles

A £y [ o A& a Jd .4 d @ A
Tifedesiudygrumdndldlumssumesaaunsansa s dyqn Ao

°1/0 : WiodRRINBUNA /1DIANATOYAUIVDYNTN ( Serial data )

o VPP : dyanasla)sunsudeyadmiumiaenudr Non-volatile 4930159

e CLK : doygnauiindutamsdntedoya

® RST : dayonaiSisnnsinIunse

o VCC uaz GND : Wisaaznsmsndeulimia

ﬁmmwmﬂﬁﬂhﬂﬁﬁumaﬁﬂﬁ‘ffﬁ 5 é"raymgmﬁwﬁmudmé?uﬁﬁuuﬁm*f@\m{ﬂﬁﬁ
Vgl 'Iﬂmwia:ﬁmmiaﬁq;tgm%3Qﬂf‘imum}wmﬁmm:ﬂmm’l'ﬁﬂﬂmmgm

ISO7816 A2E



44 4' o v d d
2.1.6.2 HINUAZAHIUYIHIVIVBIANIIANIA

v v v
wihimsiousesnduioudazan Taolugdin 2.5 Wudwmisvesundudios g

& i'j o A ' ya o o ¢ A Hq ¥ 'ﬂ o a
YT YL u‘QﬂﬂLﬂiﬂ\?ﬂ”lu‘l‘b'ﬂumﬂﬂﬂ?{ﬂﬂ’lﬂi]'iﬂ%ﬂl‘mﬁﬂ L‘HfNTl'lﬂ‘lnYﬂ‘IN']ul Huuanwsu

(=t a Qs v ) y ¥ @
DYNYI 6 11 1AsfY1 RFU ( Reserved for future use ) :un'lngmm ( ©199M5 199190

o a 1 ; v o A ' Ao o * q’: (]
AsavesURgndamiY ) idudaiszgraantaiauiiu 6 yidAgwiniuludiuvesnu

Qv Q/ < v A L] . t Q ‘::
anvazne Ihvesdygnaniande q ( dsfeseami IWihvewdas dygnainasg

o U A 4 a ¢d' o
1507816 fmun 1y ) szgnnandedinluglvesmssdslddynnudrddidmun Tunms

DIUAVINUADZAIT I

vVCC GND

RST| Y ¢ |jvepP
ck | MNA_ lwo

RFU

s 25 Aumisndmiumsdweesmatuainsanisa

feyanualveausasi, nszua Ivvh, munaazaniiugInih

Vih :

Vil

Vce

Vpp

Voh
Vol
tr

tf

[th

(Usznoumsen 25)

UIIRUDUNAR TGS

: UIAUDUNAAIA

v v
saunsaau Iidean T4

ussaun g sunsvaansamsannieludiu PROM

: USIRUDIANAAIE

. USIAUDIANAR A
v J o 4{ v = a

: HTLOZIANITU (AATTII 10 % DI 90 % vououlAga )
. g a d’ ] < L)

: BATLOTINVIVU (AANFII 10 % D9 90 % voaoualage )

- nszua i B uyang



10

i aszua B unad

lec : szAunszud N9 ALMasse W

pp : mzueilFlsunsumniaminfiniolusiu PROM
loh : nizualwihiierdnaniqe

ol : nszuaIfhilerdnadd

Cin : sanuglWfhifisuna

Cout : samuy e 1dna

N [0

fenudhubunavisdmamoiunsedetoyaoynsy  #aogiluvy Half duplex
( waatudsdoyauumnidyanudes )lasfivro i‘fﬂ:ﬁﬁmusﬁr‘i‘lu‘lﬁ’ﬂé 2 A0UTALY
fiu fie  anyavdInge (High) xﬁaﬂﬁﬂ%un?aihﬁﬁ%gaﬁtﬂuaﬂ%‘ﬂ “1” graTuzanIng
(Low) Lﬁ"'ﬁ)nﬁﬂ%'nn?adaﬁﬁ%agaﬁti‘luaa’%n “0” Tnspudnuazme Mthvesdyaadin

/0O a3 ﬂzﬁﬂ'uﬂumumsnﬁ 2.1

deydnwal anaziiouly Maga | fgage | wie

vin™ 1 fih(max) = .S00MA | 20 vee v
lih(max)= +50LLA 0.7xvee| vec? \%

vil lil(max) = ImA 0 0.8 \Y
Voh ? lol(max) = + 100LLA 2.4 VEC \%
lol(max) = + 20LLA 3.8 vee \

Vol lol(max) =lmA 0 04 v

tr, tf Cin = 30pF ; Cout = 30pF - 1 s

() dmsun3es1umsauuannzdeon luamaiu 3 nsdl
'a"o v s ac o 'y
@  Tudiidmualdiinsaedumuyasn 20 Alalensd agdou

(3) szRuussiuveadyanaiiv: /O msiimegsenine 03V naz VCCH0.3V

i 2.1 gadnpuzma e sdyonailflunsdemssuininnmga



11
n VPP
k4 1 A o~ - 9 [ o dy a
I¥ouussdumguiodounsoavdoyalumissnnud  anilelioone
Whu'ld 2 aonzdodu A datuzadie (Idie state ) uazan Uy (Active
state ) lasgadnvazme i wesdyanain vep arsliaududimaein 22
51 ) a g a A ¥ ' o v Yy o
winuldh diedesmsez@sunseandeyalumizsanudr wdosldssquves
» 9 v
ussrunazaszua Iihiigeliuninled Fslumalfifudnszanavsedooiios
)

dg XY a 4 a 3 o [ 9t ] 9
1ﬂﬂ‘llﬂ’t'lfJﬂ'iJ’JW;!Wﬁﬂﬂ'lﬁﬂ‘lfuﬂuuﬂ']ﬁuﬂﬂ11’]’31&‘;_‘,14“’!1]15?’1'38

¥

Tydnwal An1zeu 1y mdga | mgega | i
Vpp ADIULNY 0.95xVCC | 1.05xVCC| V
Ipp @ laivkms llsunsy L 20 mA

o
1130)
Vpp ORITEA RN 0.975xP | 1.025xP \'%
Ipp sums llsunsumsa) - I mA

hmiismmmliin P uaz 1 lunisdumesnlamisa e iy 5 az 50 mud ey

3NN 22 uanyasne ihwes vep meldmsyiaulng
¥ CLK
Yo o a A A v & 4 [ o 9

lsfudygnauimiidanamnsees - Weldfudagranimifszuuves
CPU/MPU card (Inewialdezldnanniian 3.579 wnzi@sad ) niomoiiudyannuindie
sdlumsdhdedoyadmivduaesiaiu Memory card (waneflensfiun CLK wzgnldifiu
dyanudsslunmssumiedoudeyaudazinlin 1o TaunTessmzdesadndyaa

J 4 o M ~ e 4 <

Wk 1 gn WeresnisnisfumSedsdoyn 1 da ) gudnuazmaIifwesdya i

CLK aseztiiumunisieh 2.3



12

daydnwal anmzitonly Mige Agage ¥
vih lih(max) = .200LA 24 vee ' v
lih(max) = +20[1A 0.7x VCC vee v
lih(max) =+ I0LLA VCC-0.7 vee® %
vil lil(max) = . 200[LA o° 05 v
tr, tf Cin =30pF z 9% VBIATVLIMN A
(uei1 laitiu Sus )

MdmSunTeseunsanuanetoulufidieiu 3 asdl

(2)3eAULTWUYBIT Y INNYI CLK A5Tin0gszniig 03 V uag VCCH3V

MmN 23 gudnyazne Ifheesdyenain cLK seldmsiiauilng

9 RST

IFlumsSiwamunsamsaldsuaumanlni gudnsauzma iifhvesdyanaiin

RST m‘m:ﬁ‘lulﬂmumsnﬁ 24

Toydnyal amaziouly f’hﬁ%'li‘[ﬂ Agegen Wi
Vit | fib(max) = 20014 - vec® v
Lih(max) = - 10HA VCC-0.7 Ge S
s lil(max) = . 200[LA o” 056 v

(DdmTuaTesemumMsauuanztou lanaeiu 2 nydl

(2)32AUUTIAUYDITYYIUNYI RST AITUAIBYIZNI1 0.3 V ag VCC+0.3V

MINN 2.4 uanpuzniWivesdygraunn RST meldmsiaulng




13
U1 VCC uag v1 GND
[ dy ~ A v o [ n” d
1%5'1)1ﬂmf)~3uﬁ$ﬂ§T)ﬁﬂ'ﬂﬂuln‘ﬂ’]ﬂlﬂiﬂ@l‘)']u Iﬂﬂigﬂ‘ﬂusﬂﬂu1ﬂlaﬂ~3llﬁzﬂszuﬂﬂ

A A NTUMLMIT N 2.5

daydnyal A A i
vee 475 5.25 v
1cC . 200 mA

P o/ o H { o/ o
ATTNN 2.5 5&‘1?1‘11&&5\3@1!1‘14!380&&?15 ﬂizllﬁﬁﬂﬁ)u‘lﬁ’ﬂUﬂn1§ﬁﬂﬁﬂﬂ"lﬂ(lﬂyﬂ’li

Hfeulng

éd d d w e

2.1.6.3 lupumisdume siavasmnsamsauu U

nninswhansamiauuududalaowdn o ey 2 vila A MPU/CPU card uae

9 b4 [

Memory card lag@nsamiana 2 wiatiziiasaisduaesmadiuandedy fie MPU/CPU
card  9zld0umesauUy Asynchronous 69U Memory card 92 9B umesiauuy
Synchronous

o o ~ a o & g

dmiunstiveamsdumeiidaiuy Asynchronous Hlumsdeaistouyalugiives
o 2 [ v o ' < Lo
Adnvszuean  (ASCIH ITasiumedeyaliidumin 1o vesamsamsadasgal

b4
o ar 3 v a a o o
Asynchronous half duplex mode A8NYTLLARTAINYUIA 8 UR mseummsﬂmmuﬁwn 11

o a a £ 1 = a 7
Tagondodyananndmtinnanwuen  Felasuaeeldmaiug 3579 wazidsamiiy
Foyanuuimussszuuunz 19tleuliessms (3 372) edlus) Baud rate #i 9,600
] ' a ~ [ a Jd ~ o o .:; o v 9 2
tadeTui ydygalumstumesmalidnsusdudegld  ssiuiulsudeyaudas

o o‘: a A4 > a a a H % = ) a’l
luduszalszapudiuinisudu (Start bit) , Yoya90a 8 DA, Taw5H (Parity bit) , Tadu
v
4 (Stop bit) #ay Guard time ( MINFINDEZHIRTOYAUAILYA ) IFURmITITLYD

9 a o <
voyalumsdueesmanuy Asynchronous 2l



14

| feun 1 Tus i

Do 0 fait 7| Ga i
(rmed) min

1 26 gUdgyanadmSunisdumesWaiiuy Asynchronous

dlunsdiveamsdumeilauuy Synchronous Hunsdoasdoyauuusynsuy

TnsmsSudsdoyaezihnuiiaza iumedeya lifidumisn Vo sesaumniansadisgyl
4

Synchronous half duplex mode ¥unaaulidezdiunsewnsemsifoudeyaszgniililfias

Da InededenudggimunRmimsaldsun CLK Wuvdn

- =4
\ S, G\
CILK

- ISX

~ (&
foyalnn 1 doyn

T2 T3

2

27 gidyamdmiumsdumes ey Synchronous

) a g 7 1]
‘U‘Mﬂ?)‘)ﬂuﬂ"i56“!9’9537‘5@?113319 9

a d g g 1 T o Yo :l’l
“lum‘iﬂummMﬁﬂmwmmmwm i ﬁ']‘iﬂiﬂ'ﬂ'ﬂﬂﬂ\iu

1 o o 9 o A ' o o [ o o Y-V | & 9/

° ABTNIIANNIAUNIAUATIIDIUAIIA LUATIATEALUINAUNVITUHNTAN ) INDAIT

A 9 4 Yo ¢ «
i’fﬂTl‘lg',&iHﬁuﬂiﬂlﬂ%ﬁﬂlﬁﬂﬂﬂﬂ'ﬁﬁﬂﬁﬂ

o foudyaaSadldiia rST



15

v 11' L3 od A v C!'
* 595U9DY09IN ATR ( Answer To Reset ) NN3AIZADUATUNITUATDID LA
10 Tavdoya ATR #1851 szlivnanruendaudaiuldudazuSingnaa
as Yo 9 A < 9 E L 2 ¥
o wannlAsudoyn ATR w30 ATR byte Souivoudlrnzitngaszurumsavoyn
v b4
Taemsannuihiliiunisinrudeyausaz ludnnenaisvesmeusinguin
5 ° d d
SIBAN T INIHUBIANIIANTIN
[ 4 ] Yas S € o q’/’ 3 I~ &
ansaniia linas sumssem  sunhndudanimuaszgnasasudonon e
a 4 P a o ¢ P s Y @ A g
nanmsnNuIemenevmnaiumetunia  TumssranisazAveadiaaauzisuAuYen
' o &
A4 4 Ae
o GuAudIemMImalin RST Haauzasinm
y
e flouussiuld@oends 1 vae
@ = ~ a -4 Y
o foudygrauuimang 3.579 wnzi@sad AU CLK
9 ar 9 Qy
® a1 RST ludnuazyesnisioning
[ P os o
® 595U9DYA ATR NABUNALLINAMSA
Qs t og 9/ 9/ 9/ I's v g/ Y] Q A v A
NAINAAUTUABUINAULGD NIAIYANYBYA ATR ABUNALNIGUATEIB TN (W
venswazdeangRUAINsAlLe  asaeunduziinseusunsnaeiuldamsiinves
o 4 o o o o i
MNIAMTA dwiu  MPU/CPU card  mismounduagsitlagldmsdedoyauuy
Asynchronous  Tnedeynizses 9 godwnduindunsese oz ludsuasus o dau
Q/ (-3 T é A\l
Memory card  niseeunduszilagldmsdedoyauun Synchronous Bedeyaszess <
gneuesniniiazta  ( lasdwdanudgygnm CLK ) msswaszyiniiaouzvesdaunis
¢4 T L4 1
maumeslunsanmuanduinegiadsdu - dmsusiduanunnds 9 vesmniamsa
TuvagimsSwaelidnyuzagli 28 uazgilin 2.9
rnalvdos

Tygraiien

RESET

o >< doye ATR X

~ [ ~ J o S 5 v ~
zﬂ‘ﬂ 2.8 ?,ﬂ" YYIUNVIAN 9 909 TUIITANMTA LYY MCU °lmzm1amimm




16

< e
Futwlraoe

VOC emmmnmd

RESHM:
. [\ ~AWAAE

4 X XC

founiiafi 1 fouaien 2
d' 3 d' (] o o v Q’l’ =)
z'ﬂﬂ 29 zﬂﬁtytymmnma €] YB3 AUITANITA LU Memory card 1u53ﬂﬁ1ﬁﬂluﬁi’)uﬂ15i

¥A

auga T UM SR

A4 9 b 4 ) o s A ’ o [V
oRDINg ﬁuqﬂﬂﬁ ﬁ@ﬂ"ﬁ‘l’ﬂuﬂ AUHITHINIAITDIDTIULAS NI A WIS ll?li mmga

o oy Y A g & . & Y A & ¢
TNHUUAUUTYUIBULATD ﬂ?ﬂﬁ'ﬂ\iﬂ’ﬁﬂf}ﬂﬂuﬂq‘i]1ﬂW1J'31ﬂ1§ﬂﬂ‘ﬂ@um"ﬂﬂﬂizmﬂﬁi'ﬂﬂ'ﬁﬂﬂﬂ
= <

aseannndonida Tuanumsalfindaniuziindie q veamthdufaaniansadss
Yar o A a ° P Aaa J
sunsSamsiegamsyaenisagis Tasidsmsseil
e walvv RST Daawzifiuasingt
e Al CLK famuziiuasing

o nganitlbuussunihduda vee

ATR ( Answer To Reset )

¥ ¥ ¢ o ¢ s o o S v
Yoyn ATR Wudoyovine 16-17 lud Aansaminszrounduumssnnd 165y
= ¥ e A 2 A ¢ ¢ < ¥ .
mase lasdeya ATR iluduiussyswazBoadmduauidamialindugerld

v 3/ 9 a a J a o a o o g Y
Tegiiudeyausednin, siinvesmia, wisiees lumsdumesainisadeams, iy
P v < A [
TsTasaoafildou  dudu  edelsfinmnsiddoyn  ATR wvnnstioe  neesli

' - o ' < a

awnaeun il lenlldt liowseRanudeyadindiesmn  densanuides

v
oumsdrBannonasvesdrdamimiug Ninuawumnedeyae3eeels  Tum



o @ ¥ — LY
dintemAnal NIzaeMNMMANTZLY

17
~ o ' a 4 o Yoy
TINN 26 Lﬂu@!'mm\i‘um"ﬁ’mgﬂ ATR 91N l@ﬂﬁ']‘j'ﬂUQQNaﬂijﬂﬂlN %Lﬂlﬂﬂ’ﬂ‘wyﬁ

: 3 :
ATR usaz luadudanuninedusenusoihunldyss et la

ATR Yoyn AIUNLY
Byte (g 16)
TS 3B Synchronization bytc
TO IF Number of remaining byte
TAl 11 Clock frequency factor F and D
Tl 00 Format character
T2 67 Pre-issuing data tag
3 42 Chip type
T4 41 Operating system version
T5 XX
T6 XX
7 XX JoyamWIL YD INANGR
T8 XX
T9 XX
T10 52 Card issuer’s data tag
T11 66 Buffer size
T12 XX Error counter
T13 8X Set Purse card type code
T4 90 Normal status
T15 00 Normal status

{ (Y ' a 4
ﬂ"ﬁNﬁ 2.6 ﬁ']ﬂU"N‘lIEN%@Hﬁ ATR ﬂl@ﬁﬁll"lgﬁﬂ"ﬁ(ﬂ‘Mﬂéﬂﬁﬁ‘i']tmui

00290



18

2.2.0 PIC ( Peripheral Interface Control)
. = 4 v o_t .
PIC o microcontroller BAATERANUS  UBUI9INAIT ( Peripheral Interface
< ; o ’ o
Control)®3 concept 484 microcontroller ATEHAUNAD wenenmammnﬂaﬂmaﬂﬂuﬁwm
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Aunawduilalud uazﬁﬁvhimzﬂmw"lﬁ“lﬁnﬁm%"aaq fuiSeswesmsiusuinvesniag
Au$19e4 PIC sxviu himiouand Taoit nifsdidaves PIC sefivnun 14 bits Sevhusiee
§9n91 1 word 483 PIC 9z Um1n 14 bits 19 PICI6F84A sz niimiasanu 1 K (Femne
891 Kword 818 mn ifhiin 1 byte = 8 bit 921841 1 x 1,024 % 14 — 14,336 bits §atiun
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o

PICI6F876 Ao iflujuitldumswan  u1e1n PICI6F84A. Uvtsanudildsunsy
8K Words, RAM Memory 368 bytes 0y EEPROM 256 bytes. YUNUYIYBY timers, Analog
Digital converter, Universal communication port....

o a o‘/’ o % [ o‘: ° Y b4
M Flash memory ftiusinims Rewrite faiuiims Idsunsuldiolagly

A
n509 15un54 PIC

Pic161876 specification hardware 483 PIC16F876

Pin Diagram
PDIP
FOIRVoIMIY —a (1 N/  40[] a—e RATRGD
RADAND «s—a= [] 2 39| -—ae RBEPGC
RAVANT e—e [ 3 38[] e— RB5
RA2ZANZVREF- «¢—e= [] 4 37[] «—e RB4
RAYRIIVAEF+ o—a [ 6 36[] =—e REIPGH
RAA/TOCK! w—e- [ 6 35[0 a—= RB2
RAS'ANAST =—e [} 7 34[] e—e RBI
REORDANG w— (8 2 0[] a—s RBIWNT
RiARAaE=—=0o  Q 2hO<—wo
RE2TRIANT »—e [] 10 (2] 31 [ »— Vss
wi—e 1t @ 3|1 == ROTASH
Vss —a [] 12 : 29[] e—e RDGPSHS
OSCUCOUKN —o- O a 28 : «—o RDS'PSP5
OSC2TKOUT o——[J14 N 27[] =—e RDUPSPEY
ROOTIOSOTICKl w—s [ 15~ *  26[0 «—w RCIRXDT
RCHTICSIOCP2 =~ [ 16 25[7 »—e RCATXTK
RC2CCP1 w—w [ 17 24} a—n RCESDO
RCISCKSCL +—= (] 18 23[] ~—+ RCYUSDISDA
RDXPSPO »—a [ 19 22[] e— RDIPSI3
RDUPSP1 4—an [] 20 21 [] =—s RDZPSP2

7% 2.10 PIC 16F877

RAGQ-5 : Input/Output port A

RB0-7 : Input/Output port B

RC0-7 : Input/Output port C

RD0-7 : Input/Output port D

REQ-2 : Input/Output port E

ANO-7 : Analog input port

RX : USART Asynchronous Receive

TX : USART Asynchronous Transmit

SCK : Synchronous serial clock input

SCL : Qutput for both SPI and I'C modes
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DT : Synchronous Data

CK : Synchronous Clock

SDO : SPI Data Out ( SPI mode )

SDI : SPI Data In ( SPI mode )

SDA : Data /O ( I'C mode )

CCP1,2 : Capturcl In/Comparcl Out/PWM]1 Out
OSC1/CLKIN : Oscillator In/Ecternal Clock In
OSC2/CLKOUT : Oscillator Out/Clock Out MCLR : Master Clear ( Active low Reset )
Vpp : Programming voltage input

THV : High voltage test mode control
VREF+/- : Reference voltage

SS : Slave select for the synchronous serial port
TOCKI : Clock input to Timer0

T108SO : Timer] oscillator output

T10SI :Timerl oscillator input

TICKI : Clock input to Timer [

PGD : Serial programming data

PGC : Serial programming clock

PGM : Low voltage programinng input

INT : External interrupt

VDD : Positive supply for logic and [/O pins

Vss : Ground reference for logic and 1/0 pins
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Key Features
PICmicro™ Idid-Range Roference PIC16F873 PIC16F874 PIC16F876 PIC16F877
Manual (DS33023)
[Operating Frequency T e | OC 20z | DC.20WAz | OC.Z0ME |
Resets (and Delays) POR. BOR POR. BOR POR. BOR POR. BOR
(PWRT, OST) (PWRT, OST) (PWRT, OST) (PWRT, OST)

FLASH Program hemory 4K 4K 8K 8K
(14-bit words)
Data Memory (bytes) 192 192 =) 368
EEPROM Data Memory 128 128 256 256
Interrupts 13 14 13 14
10 Ports Ports ABC Ports AB.C.D.E Ports AB.C Ports AB.C.DE
Timears 3 3 3 3
Capture/Compare/PWM modules 2 2 2 2
Serinl Commurications TISSP. USART | MSSP.USART | WMSSP. USART | MSSP.USART |
Paratiel Communications - PSP — PSP
10-bit Andog-to-Digital Module & input channsls | 8 input channsls | 5 input channals | 8 input channsls
Instruction Set 35 Instructions | 35 Instructions | 35 Instructions ~35 Instructions

A5 1R 27 wiSsuiieu PIC 16F87X

M9 2.7 BuarsadSeufiuguauiAuagdoyagues PIC udazda teazan

Tumsdenldiming audvauidesms
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Device Program Data Memory Data
FLASH LEPROM
PIC16F874 4K 192 Bytes 128 Byles
rIC16r877 8K 308 Bytes 256 Byles
13 — o Do Bus 8 PORTA
FLASH ogarm Countr iy = 1 RADAND
Fragam ’ RAVANT
ramory RAM 5 RAX AN VREY -
BlLove Sroxk Fla Al 5 RAZANIVREPr «
11304 Ragiters £ RAATOCK
3 ) RAZANAET
Pogan (¥
4 \ 1j PORTE
En . FAMAgat (1) ﬁ 2, REOANT
] Iratruction r Adiriaux 3 iy
FsY t RA2
Drot fox 7 a | Indroct RE3IPGU
= A Ao ! RE4
FSR RB®
=9 n RBE&PGC
RA7PGD
i STAT US rag BORTC -
RCOT10S/T1CKI
L4 = RC 1T 10SHCCP2
3 e RC2/CCP1
fowatip MUK . RCISCK/SCL
42 moet 4 RCA/SDYSDA
fratracton | Cacitatr < RC&SDO
Occoda & FE=0M | Startup Timay] ALU & RCE&TXLCK
Cgyerat Powaron RC7TRXDT
Rest e PORTD
Tm \Watchd
B Gam = Trnee W rag
CEeC I KN Brown-at
QSCZCLOIUT Resct N <P¢E RD7PEPT RDOFPSFO
InCreut
Ocb
Low\SIta 3]
Progamming Paraiic Slave Port PORTE
é é F-'E REGANSRD
Y H—eDJ RevANCIR
GoTR  vee ves N0 RExanTTE
Timarc Timer1 Trwe2 10-bt A'D
£5 ¢ &5 L
A W LY 4 3
Dats EEFRDOM b, Synerraniss
TP 12 Zana P9y LISART

Mote 1: Highet atdet bils e ram the STATUS regsler

E‘Uﬁ 2.11 PIC16F874 AND PIC16F877 BLOCK DIAGRAM
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: Dip | PLCC | OFP flOP Buffes i
Pin Hame Pt Pust pirt | Type Type Description

OSCICLKIN 2 u" 3e t STCLOSH [Osallstor crystnlirpaestemial clock sasce inps

OSC2XAKOUT 14 15 N (o] - Osciftabor crysta autput. Connets to crystal ar resonator n
crystad oscilator moda. In RC mede, OSC2 pin autputs CLK-
OUT whichhas 14 the equency of GSCH, and dendtes the
mstnstion cych rate.

TRy 1 2 18 23 St htester cleaw Geset) npul of programaig voltage inpad ot high
woltage test ade control. This pin i an ackive low reset to the
device.

PORTA s a bi droctiondd 110 post.

RAO/ANY 2 3 18 [\e} T RAD can also be mwibxg nput0d

RA1ANT 3 4 2% 10 m RA1 can ako be analag nputl

RA2IANRNREF- 4 5 2 10 TiL RAZ2 can alsa be analxg npul2 or negeite analag

reference voltage

RAJ/ANGVREF4 6 3 22 0 TiL RA3 can aka be analog npuld or poetive anabg

rekerence vdtags

RA4/T0CK [ T 23 o] ST RA cn abio be the dock input © the T tmer/

courter. OQuipu is open draintype

RASSTIAN( 7 8 24 {10 m RAS can abo ba analag inputd of the slave solxt be the

synchronous senal part.
PORTB s a bi-directioned 1/0 port. FORTB canbe soliwese
progmmmed ot internsl woak pul-up on al inputs.

RBOANT 3 3B 8 10 sy RB0 can alsa be the extemalirterrupt pin.

RB{ 3 37 9 (o] m

R82 a8 38 10 [\e] m

RBIPGU 36 3 1" [,e) L RB3 con abso be the bow volage progusmming inpat

RB4 7 41 14 o T Irtamupt on change pin.

RB5 38 42 15 [\e] T Irterupt on change pin.

RBESGC 39 43 18 o s Irdemupt an change pin of In.Cirast Detugger pin. Serid

progmmmning clock.

RB7HGD 40 44 17 o TS Irtenupt an change pin or In-Circuit Detugget pin. Sexid

frog ing dats.
PORTC is a bidractional 1O port.

RCOTIOSOMICK 16 16 32 (1] ST RCO czn akio be the Timer! ascititar autput of a Timerd

chock inpad.

RCHT1OSIXCP2 1€ 18 35 [\ ST RC1 can abo be the Tiawar! cscibxer input o Capaure?

inpueCompare? oulpttFPVIA2 cutput.

RC2CCM 17 19 36 L3¢/ ST RC2 con akso be the Caphirel rputCarmpare! output!

Pl outpd.

RCI'SCKSCL 18 b ] 37 (o] ST RC3 can akabe the synchronous sesial chdk inpat'autput

fos both SPland 1°C modes.
RCASDISDA 23 25 42 [\o] ST RC4 can dso be the A Data In (5P modz) ar
dta 10 {FC mode).

RCE'SDO 24 25 43 (Lo} ST RC5 can akso be the SF Data Out
(SPlmadz).

RC&TXCK » 27 44 10 ST RCE can also be the USART Asynchronous Transmi of
Synchrorous Clock.

RCTRX DT 2% 2 1 O ST RC7 can dso be the USART Asynhronass Recetve o
Synchromus [xta

Logered: |z inps O = cutpul 1O = inpagiovipes P = powes

— =Not uzed TTL =TT nput ST = Schenit Tragger rput

Mote 1 This bufles is a Schaitt Trigger irgut when canfigured as an externa inlenyupt
2 This bufler is a Schrvitt Trigger irgut when used in send programming myade.

X This bufler is a Schwnitt Trigget irgut when configursd as generl purpese [0 and a TIL irput whea used in the Pxallel Save

Port mode Jor intertszng 1 a micraprocessor bus)

& This buffer iz o Schmdtt Triggst irput when confiqured n RC osciltdor mode ond a CMOS rgut otherwise

M319N 2.8-1 PIC 16F877 PINOUT DISCRIPTION



24

" otp pLcC Qe flop Buffer
Pin Name Pk | Pud s | Type Typo Description
PORTD is a b drectianal 1O part ar patalel v pat when
interbying b a mecroprocessor buns
RDOPSPO 19 2 38 10 s
RDUPSP1 20 n 39 10 s
RO2/PSP2 Y3l Ve 40 10 stn®
RO3PP3 22 24 ol sgmm
RDEPSPY 27 » 2 o] stue
ROG/PSPS 28 31 300 sy
RD&PSPS 2 2 4 10 sIAn®
RODYiPSPT kD) 33 5 10 stané
PORTE & a bi directional 120 part.
REORDANS 8 9 2 (30} s REQ can abo be read contrd for the paratid steve part, o
analag nput5.
RE1FRANG 9 10 28 10 sy RE1 can abo be write cortrd for the paatiel shyve pont, or
aalog nputb.
RE2CRANT 10 1 27 0} stan® REZ can ako be select cordrol for the palel slave port.
or andoginpull.
Vas 1231 ) 1334 | 629 P — Graund reference bi logic and 1O pire
vip 11.32) 1235 | 728 p — Fosiive supply b logic and 1O pine.
NC — | 14724, | 1293, —_ Thesa pins are mof internally connocted. These pins should be
40 3334 lefl uncannected.
Lagerd: |=inps O = cupst V'O = g thoutpns P = powar
— = Not used T =TTL input ST = Schenit krigger iput
Hote 1: This buifer is & Schrit Trigget input when cosfigured as an external intemupt.
2 This bulfer is » Scheritt Trigger syt when used ia seridl programming mode.
X This bulfer iz a Schwnitt Trigges igut whon coshigered 2s genenl purpose 10 and a TIL inpit when used in the Parstiel Save

Pert mode ot imterbcing b3 & microprocessarless).
4 This buffer iz a Scheritt Triggee input when cosfiguied in RC owcilltos made mvd 3 OMOS input atherwise.

A1579% 2.8-2 PIC 16F877 PINOUT DISCRIPTION

’ v »
A37197 28 WTUOAIDY AN AuouiANAZ IBAZBeAYBIITIUg 1 DA
Q M L\ A v " Qo ﬂ' é
awnsathlddeldoulfedlsthe  Feluneneeiinsdesgiuluganldmweau &

musonazaenwa ldnule
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[ PC<120» l
CALL., RETURN 9 13 =
RETFIE, KETLN é V
Stack Lavad 1
StockLavai 2
®
¢
o
Socklovwd &
Raset \ohr 2 ook
L
imsmpt ekr 86k
1 wnnsh
PagaC
oTPoh
Zaaoh
Paga 1
; P 5 T¥5h
o
%
Memory 1200k
Paga 2
17evh
1200k
Paga 3
1rrrh

g'ﬂf"l 2.12 PIC 16F877 PROGRAM MEMORY MAP AND STACK
A =3 0 4 A € A &
1u§ﬂ‘ﬂ 2.12 924D ﬁummﬂﬂ’nmﬂumumm 14 4 Page Gﬁmmzé’x’mmm

& Y 2 o ' 1 91 Ao 1 L] ]
o NI ad el Page f199 lailidumiseglugaala
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File
Address
Indirect addr.C)} 0oh indirect eddr0) | agr | Indirect addi?] 1000 | Indirect addr.)} 180h
TMRO 0th OPTION_REG| 8th TMRO 101h OPTION_REG] 18th
PCL 02h pCL sh PCL 102h PCL 182h
STATUS 03h STATUS &h STATUS 10%h STATUS 183h
FSR 0dh FSR 8h FSR 10dh FSR 184h
PORTA 05h TRISA 85 10%h 185h
PORTB 06h TRISB 8h PORTB 106h TRISB 186h
PORTC 07h TRISC 8™ 107h 187h
PORTD ¢ | 08h TRISD " { 8gh 10¢h 188h
PORTE 1% | 09h TRISE®™ | ath 10%h 18%h
PCLATH GAh PCLATH 8Ah PCLATH 10Ah PCLATH 18Ah
INTCON 0Bh INTCON 8Bh INTCON 10Bh INTCON 18Bh
PIR1 0Ch PIE1 &Ch EEDATA 10Ch EECON1 18Ch
PiR2 00h PIE2 &0h EEADR 10Dh EECON2 180h
TMRIL 0Eh PCON 8Eh EEDATH | 10Eh Reserved® | 18Eh
TMR1H OFh &Fh EEADRH | 10Fh Reserved® | 18Fh
T1CON 10h oth 110h 190h
TMR2 11h SSPCON2_| 9th 111h 191h
T2CON | 12h | PR2 9h 112h 192h
SSPBUF 13h SSPADD | 9h 112h 193h
SSPCON 14h SSPSTAT | 9¢h 114h 184h
CCPRIL 15h o%h 115h 195h
CCPR1H 16h : 96h 1ieh =~ ~4 196h
CCPICON | 17h omh &frm 11T e
RCSTA | 18h TXSTA | 9h Register | 11&h Register | 198
TXREG | 1%h SPBRG__ | 9h 16Bytes | 119h 16Bytes | 19%h
RCREG 1Ah 9Ah 11Ah 19Ah
CCPR2L 1Bh 9Bh 11Bh 19Bh
CCPR2H i1Ch 9Ch 11Ch 19Ch
CCP2CON | 10h abh 11Dh 180h
ADRESH 1Eh ADRESL 9Eh 11Eh 18Eh
ADCONO | 1Fh ADCON1 | 9Fh 11Fh 19Fh
General General General General
Purpose Purpose Purpose Purpose
Register Register Register Register
96 Bytes 80 Bytes . 80 Bytes 16Fh &0 Bytes EFh
acoasses Foh a0cesses 170h aocesses VY
70h-7Fh 70h-7Fh T0h- TFh
7Fh FFh 17Fh 1FFh
Bank 0 Bark 1 Bank 2 Bank 3
77 Urimplemanied data memory locations, read as '0'.
* Nct a physical register.
Note 1: These registers are not implemented on 28-pin devioces.
2: These registers are reserved, maintain these registers dear.

) 17 2.13 PIC 16F877 REGISTER FILE MAP

{ ) ) 1) g 1 [ [ [ { o v
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Value on: | Valeon

Addres all other

s Name a7 Bité Bs Bitd i3 B2 B Bino POR. osels

BOR ;
)
Bank 0
oY) INDF AdJaasing this oion usas cansrts OfF SR to address data momory inof a physicd regatar; 300 2GR
21h TR Tirmeas 0 modylas reghstir ook ek | 73w s
ot PCL Program Cartars (PCHLeast Sanfcant Byl S0 SL0U | 00 oo
oxt4  |status wme | ret foreo | @ | W | z | oo | ¢ [iea isex|ivag geua
DdntH FSR nIrect 3ats memary aodrass paimiar wexx woex | wiug zuu
cen PCARTA — 1|  — Jrcrtamis Lt whan witen RCRTA pirs whan raad e e
oeh PORTB PORTA Data Latch whea witttan. PORTE pins when read raxn wcwx | wrauy Guwd
orh PCRTIC PCRTC Oata Latch whan weiton: PORTC pits whian read ran R | WU Wud
oeHd | PORTD PORTD Duata Latch whan witten” PORTD pins whan ruad wcen s | wauu e
caf® | PORTE £ 2 = T e T T T [T TR ) R
oanf'® | PCLATH - —_ - Wrte Buffer tr the uppar 5 bis of the Program Couter ---3 500
Eﬂ” INTCON GIE FEIE TQE INTE FAIE TUIF INTF RBIF D070 S0Tx | 090 SS0u
och PIRY papiEii ADIF RCIF TXF SEAF CCPUF | TMR2IF IMRUF | cco0 oo &oo0 2060
i

on PIRZ — — ERF BCLIF — — CCPAF | -r-0 c--0] -v-0 c.-0
ﬂ THRIL Holdng reqtstar for the Least Sigreficant of the 16-b¢ TAR1 sdor | xoocx scxx | wum g |
3 TMR Holdng ra g Q e s
LJaRia T— i
e 1Al-lei] of s
11h TMRZ Timar2 wmumg 2200 2¢ou | 500 o309
120 T2CON — TOUTPS3 YDUTPSXI TCUTPSH IYOUTPSO IﬂIRZ’ONITICKPS‘IIHCKPSO 2228 ool o600 oono)
13 SESPBUF Syotvanous Sartal Port Roodve Buficr/Tansmit Hegistar pacuex stk | wuma waws
14n ssecon | woor | sseov | sspen | cwe | sseras | seews | ssemt | sseuo | scon coonlcsoo sooo
== = =00 St
18h CCPRIL Ca ro/P YIM LS8 Joocx xoocx | uiwi gaa |
1Eh CCPRIH Caphra’CamparaP ¥l (M5 zaoex x| atras asme
Bl e
1Th CCPICCH - — CCPIX CCP1Y CCPING JCCP1M2 | CCPR Mt § CCPIMD | .50 occa)..o0 ccan
B 2=
813 RCSTA TEN 1_rxs N CRENC | AUDEN CERR ] _OERR Bx0 10200 ccox o008 Zoox)
190 TXREG USART Tranem? Dt Reglstar 2008 oo cena oona |
1AN RCREG UEART Rocdve Data Raghlar 2oon 200 ) 0300 2000 |
181 CCPR2L c:gwnngmwmmlz.sm R T Y Y
Py ESHRC A .
1Ch CCPRZH Captira‘Co Py er2 IMSE xacwx  pxxx | auud wswu
SAEEIEE e NEd
100 CCP20oN = = cepzx | ccray | cerawa feopams | copany fcorawn | - oo seco) - o0a cvon
1En ADRESH AD Rosut Roagxstor High Byle waccx e § wesay dsuw
S s 3
1Fn ADcoND | ADSst l ADCS? I cH3Z | CHs1 l cHso I e £ I ADCH | 390 mo-n|oons ooee

Legend: x = urknoan u = inchangad, q = value depends on condition, - = unimplemantad fread as 0, 1 = resefved.
Shaded locaians are utnmplemsrted, lead 8s O
Hote 1 Theuppar byte of the progyam cotnter Is nat disedly ancessitie. PCLATH & a halding regisier for the PC<12:8> whose
corlerts are amskaed tothe upper tyte of the program cotnter.
: Ofther (non power-up) resels indude exlernal rese! thiough TICER and Watchdog Timer Resal.
Bits PSPIE and PSPIF are resefved on tha 28-ptndentces; atvays manian thase bits ctear.
. These tegsters can be addiessed from any bank
. PORTD. PORTE, TRISD and TRISE are not plrysically implamanid on the 28-pin devices, read as 0.
PIR2<6> and PIE2<6> are rasefved on these davies; alwdy's maimaln these tils chaar.

A13719% 2.9 SPECIAL FUNCTION REGISTER SUMMARY(BANK 0)

DuswN

] Y 3 3
157197 2.9 Hezndasidafogniely SPECIAL FUNCTION REGISTER #iogiu
unsA 0 werh sz neumsiwamvues SPECIAL FUNCTION REGISTER e 19 g
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Value cn
Value on: "
Addtes | yame | sz | wne | ons | ena sty | ez | ownr | eno | por, | Aotk
s 1eseds
BOR
(2

[ Daréc 1
st fY INDF A3aretung ths boation usas conterts of FSR to addreas data memory jnot @ physicd regaten 210 ex3 ) 2igo oo
81n ggnou R mero I INTEDG ‘ Tcs I TOSE ! P3A l PS2 I PS1 l Ps0 f111 g fia n
) PCL Program Caurter's |PC) Least Signfcant Byl ion uen
et [staus we | ket | w0 | W [ 0w |z | oo | ¢ 2:0q qru
s4nt% FSR Indroct dats memary oddrams padnir wexx woxx | gsuu e
8th TRISA — | —  lrcAramata Drowan Rogster --11 1111 f--32 1221
85h TRISB PORTB Data Oirection Ragskr 1111 131113311 1321
8Th TRISC PORTC Data Draction Reqgister 11321 131241132 1333
sarfy TRISD PCATD Osta Draction Regiter 1333 31333 3110 1123
sarfd TRISE 18F caF 180V | PSFUODE I — l PORTE Data Oirecton Bis oaeo -131 f0ios <33l
oanl'® | PCLATH - — - WY 22 Bufior Tor the uppat 5 bis of tre Progmam Courter <--0 o) ---0 czeo
Enm INTCON GIE PEIE TOE INTE RAE TOIF INTF RBIF S0 SLUR | SI00 SD0u
8Ch PIE1 ;rg_n_sm ADIE RCIE TXIE SSPIE CCPUE | TMR2IE | TMRIE | o200 2o scoe o2a0
| eon PIE2 — —tE) — EEE BCLIE — — OCPAE | .s.0 ¢-.0}.¢-0 C--0C
BEN PCON - e — — — — FOR BOR e-vxs --33f---- --uu
P unirgicmentsg = =
90h — Un — —
o1 BSPCONZ | OCEN J ACKSWAT | ACKDT | Acken | RCEN | PEN | Rsen | SEN oo oconlecon oseo
kxl PRZ Timarz Pariod Rargstor 1111 133141111 1131
¢™ BSPADD Bynatranous Scral Part {AC moao) Agarss Rageiat DUO0 LLQD | LE80 CTRD
Hh SSPSTAT aur | cke | oX | P | s [ e | wa | &F cx50 coa | osne oug
Kh —_ Unirpiomentad — e
a6h — Unirpiamantsd = .
9Th —_ [t - -
eh TXSTA CSRC I §2.3 [ TXEN [ SYNC l — l BRGH I TRMT | ™90 foooo -eanfccon -230
zal $PERG Baust Rata ¢ q ©uo0 S0 | o500 ooBD
2an 2 Unimpkamentsd — =
oan = Unirplamentsd ~ =
ch — Unimplarnented i B
on — Uminpkanentad = i~
GENR ADRESL AT Resut Ragistar Low Byta rxex ok | susy 4uuy
) ADZON 1 aofM | — | — 1 — | pceaa | persz | poFot | PerGo fo---acco fo--- coa

© x = UNKNOWR u = knchangad, q = value depends oncondition, - = tnimplamerted rend as ), 1 =resened.

Staded tocations we inimplenwerted, lealas 0.

: Theuppar tte of the pragam cotnter is it disadily acoassitie. PCLATH & 2 haldng regisier for the FC<128> whose

conlerts se fanskred lohe uppes tyle of the progam couner.

2 Othat (on power up) fesels Incixte axternal reset through TICLR and Wakhdog Timer Resat,

Bits PSPIE and PSPIF are resarved on the 28-pin devices; alvays marnian hase bits dear.
These tegslers can be addessad ffom any bank.
PORTD, PORTE, TRISO, and TRISE are nol physically implement2d on iha 28-pin destces. read as 0.

. PIR2<6> and PIE2<6> sre faserved on |hese 83vDes; atadys maintain fesa btits cha.

@1514% 2.10 SPECIAL FUNCTION REGISTER SUMMARY(BANK 1)

137197 2.10 vz nensnedanogaelu SPECIAL FUNCTION REGISTER #1ogin
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Addies Vol on: ::“('»fl:
My Hame anr B e Bns Bitd ans Bi?2 (2] ano POR, fesals
BOR
(2)

[ Bark 2

socnté INDF AsFeiung thas boatioh wsas conkets of F SR to addrem datd memery (ot @ physical regnian O 0000 | a0 330
1010 TR0 Timar 0 moduiss redtstee oo x xxxx | teruu Wauu
102nt4 PCL Program Cartecs [PC) Loast Sagnntant Byx o330 Wwig | 2000 asen
1501 | s1aTUS we [oaer fowm ] o [ e ]z ] b b © oo amx]io0g guee
104084 | FSR IOt At MEM Ty O3 0Ls pCimas wocx wxx | s waud
10%h - Unimplamentod - -
106h PCRTB PORTE Data Latch when wirttan PORTE pins whica read xacxx 2xxx | uuau aaed
1078 = Unirplamontad — —
1080 - Unimplamaentad — o
1090 — Unimpsamentsd — o
10119 | PCLATH - - —_ W10 Buniyr B the uppar & bis o tne Pmgram Courter -v-0 zaso|---0 w0
1cant® | iNTCom GiE PEIE TOE wie | rme | tor | i | Raw |csso coom|ccea scou
102 EEDATA EEPROM data regikar wacen macxn | urud e
1CONn EEADR EEPROM addnass register ocx xaocx | Liaad Wsud
10EN EEDATH — — EEPROM it register high byte o xacxx | uwumu wuwu
BIn 3o T 370611 M SN SR —— LR I LA L IO

Baak 3
18004 | INDF Addessing ths ooction tses contirts QtFSR to address data memory (not & physical reghstar) 30 S34e ) aooo iog
em  |COMONR | omemr | wrepa I 028 l ToSE ] PEA l P2 I Ps1 I Pso fa133 1 fnan aan
1t [PCL Pragram Castars (PC) Leag SigtheantByis o0 vwoo | ocon oLoa
@'{ STATUS wp | met | reo | 0 I m | oz | po | o looor amex|oveg gews
18ty | FSR tndFect data mematy 9OCross potmat ®cex xocex | Lot e
e [ unirpimantsd = =
18Eh TRISB PORTE Dot Direction Regtiter 1213 233371331 1331
187h e Ummplamentad T it
e _ 1 Untrplarontd 2 i
1850 - uUn Ly B 5
1eAn{t4 | PCLATH — -— - WY s Buther Tr tho uppat & tits of the Program Courter ~--0 o3zl ---0 s20e
1sant® |INTCON GIiE PEIE TQE INTE REIE TOF INTF RAIF LI00 SUx | Y00 OC0u
19Ch EECONI EEPCO . ¥ = YMERR | WREN WR RO }=--- xz06{=--- uzoo
1800 EECONZ EEPROM oortrol regitar? jncta physiodi gty fee-. a--- s s
1eEn — ekar o000 000t | ou8n coon
18Fh — char o000 2000 | 0000 Qo0
Legend: x = Urknown u = ¥nchangad, 7 = value depends on condition, - = tnimplemarted read as 0, 1 =Tresarved.
Shaded locattons ae umplamentad, read as 0.
Hote 1: Theupper tyte of the progriam counler s nat disedly accassitie. PCLATH & a halding regisier for the PC<12:8> whase

uued 2-3 isthludse neumsma1ued SPECIAL FUNCTION REGISTER e 14 luaw

oorteris ge bansined tothe upper byte ol he progam counler.
2: Othat (non powet-up) fesets Incude external reset thiough TICUR and Walchdog Timer Resat.
3: Bis PSPIE avd PSPIF ate tesanved on the 28 pindentces; alvays manlan these bils deat

4: These fegst

ars can be addessad om any bank

%: PORTD, PORTE, TRISD and TRISE aw no! physkally implamentad on th2 28-pin destoes, 1ead a5 '0°
6: PIR2<€> and PlE2-6> are feserved on these davioes, atways maintatn these tits cloar.

A13197 2.11 SPECIAL FUNCTION REGISTER SUMMARY (BANK 2-3)

3199 2.11 Hezuaasisiniiognislu SPECIAL FUNCTION REGISTER WiBgiu
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2.2.4 ENDANIIMANA
Annsouteeniiu 3 audszneude vislszanananals ( Central Prosessing

. 4 a o " wa A A
Umt),mumeiaﬁma(l’enphcral ) lag AUTULANITHI U

2.2.4.1QmmlﬁﬁnNmﬂﬁﬂﬂemﬂmﬂﬁzmawanmdmﬂh PIC 16F877
1. mizelszunananaradiuiuy High-Performance RISC
2. UMdaiied 35 Mdevune 14 Ua
P 9 = a o o A
3. ynfmdslamsdvsnonaiios 1 lstovesdygnuuin wisdssuin 250 w
Winiindaanannimani 4 MHz sndugedidenszlaassldna 2 lufiaves
Fyaunim
4. dsgunanadoyaying 8 dia
At o Ly Aa o
5. WTvenan SHINTUHAY 32 A2
= [~ r
6. Seufn 8 szAY
=Y 9 a = 9
7. Hlnuandudweamsa 3 Tvua fAe uuulasase uuylaedey oy uuy
Qs s o
FuNuUs
[ o ¥ S = g g
8. wilanuseya (data memory) uwuBdnsonaunInautazdoulmild
1 4
szanuduniumzdudoyald 401l
T o é =Y o =Y
9. wamiennus IunsuFudlussumastiving € fladisa ( 1 B ¥83 PIC
16F877 Twwin 14 Da) . mibeanuiwonsoumelu 256 Tud wazmiteanudwsy 368

Tud

2.2.4.2 AuauinismatinveseSiweSalu PIC 16F877
L. fBunaewing 22 1 aunsadmuaiiuBunae wina ldeddrss
2. nszuade eV udaz NS unAE YINAgIne ez LED 14 Tasass
3. NITZNATIAGIGA 25 mA A0

4. NITUMBDSYIAA 20 MA FOV)
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Py 14 a d a A o 4
5. flnwedianinefvuia 8 dafe TMRO,TMRIutazTMR2 wieufuilianatass

un § Danamnse lunsy1d

=
2.2.4.3 INDADY
~ -4 ~ L
1. Hnosoous s lum
2. SesodInweslus
3. fiopaTaimeiamsasy nwes
= I d Y @ = d A [} 9 o
4 Teavasnlnme; wisufulseseeadammes RC molumeselvinisiieu
S A a3
vod'lulnsaeu Insawmesliates nogevu
o 9/ [ [-3
5. flssfunsnenasndeyalumilsnuitldsunsy
6. N lnuadsendandsunse Inuadaay
A a Seiq Yo ° ¥
7. ANISOEBNIST DTG T B MLARTII N 1A
=S 9/ 9 ) o o [} 9/
8. mswaummgamqwmammm“lu'luTﬂﬁﬂaaTmammsﬂmmmuﬂmmumh
ALY 2 9
p=1 o [ [=3 aa
9. g miuulammnasnilufdsea
10, 91 TX dwmFudedoyn uazer RX dmsusudeya
9y
11 o In@es 2.0-5.5v
12. YSinanis Wnszualvd
. b4 ']
<2mA A Re 5V dynunknmaun 4 MHz
v v v
20uA # 1Widee 3 v dayanauiininug 32 kHz

A = 2
<1 uA N 1WA 3 V s auauauIY



32

Uramonic, Desciption Cydes | 14-t4t Opood Stus | Notes
Operands SO Tso | Atected
BYTE-ORIENT EDFILE REGISTE R OPERATIONS
ADOVF d |AdIW and! 1 op o111 aree cree| QOCZ 1.2
AHDWNE f.d  JANDW witthi ¢ 1 (%] 01o0l afre reet z 1.2
CLRF 1 Qear | 1 60 X 11ec reee Z 2

CLRW - Qear W 1 “o OXXX  XXXX z

CONF 1.d |Complemneat 1 06 atrr cree V4 1.2

DECF 1.d |Deciemwnt! 1 00 aree coog z 1.2

DECFSZ 1.d |Decremantf Skipi o 1§2) Joco qree reeg 123

INCF 1.d |increment! 1 0o arer ceee r4 1.2

INCFSZ f.d |[increment |, Skip 0O 12) fas aree reee 12,3

IORWF 1.d |induste OR W wiEh( 1 62 0100 dfrr ceee Z 1.2

MOWF 1.d (Mol 1 a0 1000 Aarer rres Z 1.2

MOVWF 1 Mava W lo 1 1 (] 0x20 leer ocreg

NCP - No Operation 1 oo 0000 OXX?  DD0C

RLF f.d | RotateLeftftiwough Carry 1 00 1101 dfer reee Cc 1.2

RRF 1.d | Rolale Right 1 fvough Canty 1 00 1100 drffr rreg c 12

SUBWF f,d |Swiadw tom! 1 0e oota atre reee ] GDCZ 1.2

SWAPF 1.d |Svap nitbis inf 1 e 1110 arrr rree 1.2

XORWF 1.d jExciusive ORW with | 1 60 0110 afrr refe 4 12
BIT-ORIENTED FILE REGISTER OPE RATIONS

BCF b |BUCkari 1 @1 ook reer cLfe 12

BSF b |Basalt 1 ol Oled” reee cree 1.2

8TFSC b | 6K Test(, SkipH Clear 12 § o1 1aer veee cree 3

BIFSS b |6H Testt, SKip it Set 1(2) § ot 1lrr rfer ocree 3

LITERAL AND CONTROL OPERATIONS

ADDLW 3 Add erd and W 1 11 111x xxkk kkxx) GDCZ

ANDLW k AND lteral with'W 1 11 1001 kRKk kkkX 74

CALL K Cali subrouting 2 10 Ok KRkk KkKX

CLRWODT - Clear Watchisog Times 1 oo ooeo o1ie otoo| TOPD

GOTO K Go o address 2 186 1Rk kkkk kkkXx

IORLW k indusive OR Heral withW 1 11 1408 kkkk kKkk z

MOMW [ 4 Hove et toW 1 11 20mx krkk kkkr

RETFIE - Refum from intearupt 2 00 0408 0020 1001

RETLW K Refum winitteral in W 2 11 olxx krkk KkkX

RETURN 1 Retum from Subroatine 2 O3 0000 0000 1000

SLEEP - Go o standy mod2 1 oo oooe 0110 o011 TOPD

suBLwW X Suptract W trom Steral 1 11 1lox kxkk kkkn) GDCZ

XORLW L Exchsive OR Meral wih W 1 11 1016 KEkk kKkkX 2

Note 11 Whanan 10 reqister Is moditad a5 a fundpnolitself ( @4, #ove poRTE, 1), the valle used wil be that valu2 prasent
onthe pins thamsehes. For example, f ihe data btch is *1 for a pincongured as trput and is diven ow by anexiemd
destce, tha data wil be wittenback with a 0",
2: Hihisinstraciion ks executed an the TLRD tegisler (and. whete gpplicabl2, d = 1), tha prescalar wil be daatedtf assnad
to the T&0 Modsia,
3: i Program Coutlet (PC) Is modihdor a convdtional test is trua, the nistrudibn requires two cycles. The sacondeyci is
axacfed as Awon

Note: Additional information on tha mid-range instruction setis availablein the PICmicro™ Mid-Range MCU Family
Refsrence Manual (DS33023).

3
o o

A57199 2.12 A1 YDA pic 16F877

’ ’ b4 ’ ’
i mdaelimdianuesgd 35 dds Tasansog lamamsinuvsanidaue

1
(%

o & A oo 1 o &g Y a b4 P
asAa T’i58Wﬁ?’lﬂ1ﬂ3!lﬁﬁ$ﬂ7ﬁ\3‘ﬂﬂ?ﬂﬂﬂ ylﬂinﬂm'ﬂa‘n 2402
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2.3.0 WosmamsYoRABYNIY RS 232- C

1 5 5 1
Y 90000/ \o‘ooooooo' D
it St B
6§ 49 o
(Female at the cable side) (Male at the computer side)

51 2.14 uaasduniisv1ves DB-9

2.3.1 gauauliAved RS-232 C

8asIMsiudedoyn : 020,000 Hiadoaun
szAuussnuewinagegaluaniaz it luan .25 Thavi (a@in “17)
s =
+25 Tia%i( 083N “0”)
o o/ o ) o a o a o a
sEAUUIIDMNAT MY Inan3-7 Alalovu : ap9n71” =15 Taan(7 Ala
d
Toviy)

- 5 Taani( 3 Alaleviu)an
70" * +15 Tz dla
Toriu)

+5 Taani3nTaloviy)

AsTUEEINAIDARIITS : gag@ 500 Haduoud

s a A ¢ A [ J ° <
wHaBURIAUEe laite 1Wiage : fga 300 lovu

o o d a a2
AQUIAN D WMHAGIGD :300 Toavi/ luTas3un
ANUATUNTUBUNAYBIMATY . geqa 71 la loru

fga 3 Alalorw
AAIWPOUNAVOINIATY : qug(a 2500 W In¥h3A

v @w Aa w o 'd
STULST AU UNAVDINIATY :-25 Thavi 09 +25 Taov

2.3.2 MY IS RS-232 C

9 PIN D-SUB MALE at thc Computcr.

Pin |[Name Dir Description

| CD < Carricr Detect
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b frxo b T R ‘Rcccivc Data

3 [TXD R Transmit Data

4 IDTR S Sl ata Terminal Ready
S  |GND System Ground

6 SR T e Pata Set Ready

7 lRTS —_— lRequest to Send

8 [CTS | — Clear to Send

9 IR[ 4+— 'Ring Indicator

A5 N2.13 LRSI 10020 UANTITINTU RS 232

o/ o A' v
233 pluvvesveyne ynsamazsnnNvaAlUMSABMN I VR YRR YN I3

3110 ( band rate) AoamS lumsSudedoyaoynsy Tmireduladedni

anTuaa

TINIAIWDILAAS TR

110
150
300
600
1200
2400
24800
9600

19200

.09t ms
6.67 ms
3.33 ms
1.67 ms
833 ps
417 ps
208 us
108 s

52.08 us

c: [ ] v =3 9 4
AITHN 2.14 Bﬂ‘ﬂlm%%ﬂ%’)ﬁ'ﬁlﬂqLLﬂﬁ‘éﬁUﬁ‘ilﬂigﬂlHﬂTi?f@ﬁﬁﬂsj’ﬂy‘ﬁﬂuﬂ‘iﬂ

RS-232 Waveforms232

M3ies Ias RS-232 1iMs 0151 asynchronous MINsANUTYaNM clock

ldmauguianae li1&deliwdoudy Data udes 14 start bit (WU sync.uudas word vaa

4 ar ' 9/ Y Yas
msieminaz 19da i clock meluveaaazdnuiiudr 1iianzie
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Lagic '1° +5V
start| 0 | 1| 2|3 |4|5|6/| 7 |stop

Legic ‘0" ov

319 2.15 TTL/CMOS Serial Logic Waveform

51/ 2.15 uanednu L YBeFyNN9IN UART 1014 format 11 8N1 A9 8 data bits
"13ii parity bit uazil 1 stop bit va idle szagludniug “Mark” H38 logic “1” MIAQLEY

] Pt " . g
INAITN start bit AD logic “0” UAZMNAIY LSB bit 9UMUA data bits WAL 3 parity bit AL
gl b d \ P ¢ Y e 1 o v
danigatiudrnaiiedan stop bit dediiuiiu logic “1” Tugallduaas bit Neadaon stop bit &
S Ok ‘ s = [ o 'Y o (7=} 1
fauiiu logic “0” nunsanuiuiiu start bit ¥8e A5 word fa laf uadde hifimada word
[ g v - & A ) -
dn 11 Adpsagluaniuzyns ogic “1” Fuduanuzves idle uagisag uron 4o logic
“0” YUAIIRIvBINITEs 1 full word szUueBeluiludyaial “Break” iRBvigAN IS TR

¥ € © € b d
aatiudes duivedilumendugaome idic Wedugamsds

b4
anfu-dadoyaludnuaziifeniuuy frame folinseuiladeudeoya Vi start bit

Qe stop bit
RS-232 Level Converters

%3 = 2 t d: o s : &K ¥ o,
dayann RS-232 s elndannildly UART aswaaslu Figure 5. Autiutedesdl
converter iiauilasszdudyanalimnzaunounzifoudsny serial port 150 RS-232 port

VBN computer

Mark -10V

sart! 0| 11 21314 516| 7 |stop

Space —— +10V

719 2.16 RS-232 Logic Wavcform.
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dmTudge e RS-232 fu logic 0" 92HA1 +3 V 63 +25 V uag logic “17 9ziiA1 -
3V 9325V @uasenie 3 v 43 v ifus undefined szﬁnﬁtgmmfﬁ%ﬁvnﬂﬁ’mmm
1ﬂ'hhnwwﬁ'q;tmm%’u-ﬁqi’fﬂgnwinfuueiﬁ'ﬁ'mﬁﬁrgqpmmuthq 9 @u DTR, RTS,

CTS, DCD, DSR 1iuéu

a 2 a
1c #ldveifimue; MAX -232 §93192995 charge pump e1w150a319 1 +10 V uag -
b4
10 v 910l +5 v 18 wdouisdl 2 Tx uaz 2 Rx oglu package 1Rl 1aLIISY baud rate

/e 120 Kbps Teazaamnamsz 14 1c diosd@afior quldheaesho MAX 232

Vce
l E 6
10pF 1

g - P WFF—+
A N S S
MR Y~ PRAS
10uF
ch_ Gl

o+ 1~ 18 [dvce

P e
v O oMo {8 Ipeannis: PRG §
7 oq >
o]
_[ls

o B ] TR1OUT RS232 <

c2+ O MAX 232 ] RE1IN = f a0
c2- ] RE1OUT
V& = TRIN 14 11
TR20UT [ ] TR2IN
RE2N [} 8 9 [T RE20UT

9111 2.17 MAX-232

[ < ° =3 1 £ <

daunsfsezihfeyamniFnuidolaadiu paralicl Aouduiiuniives UART
2 LY b 5 @ P P & - L]
5391199171 microprocessor #4a% microcontroller 1921 serial communication interface (SCI) 9¢

a v =3 v a (] 9 £ e .

TS uAp199e 91199671991 118 1E microcontroller 1AZADINS process YORANY serial

[ v @ v % [ 3 o
comm. [#U @8 ADC 11l UART #38fAs LCD display 191110 Serial comm. AfBeld UART
' ’ o A A A Ay Y ¥ o a & A
B0 1FUDDS 8250 M5B 16550A M3BIUBTON 9 N 1ana1umd? nall UART BANINMIN

o s o FZSY s o é‘ & ' Y -
LN Tx bus Al Rx bus pansinnu wﬂﬂm';'mﬂmwﬁ'm'mmu ‘WN‘ﬂ%ﬂt\'\'ﬂuﬂ’l’ﬁﬂﬂﬂiﬂ
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23.4 juuumsldau UART

< 7
AN lumsa

(] [ [V =
S lumsdaving 9600 bps (bps 6931910 bit per second) YANUIIL] NAD
v a & [} 2 o 5
dedoyavuin 9600 bit Tu 1 i Fsinuearw1ddnedramilshidygmuing 1 bit I

1919 (1/9600) = 0.104 msec

[l
L=

REGISTER %94 PIC #iifg301 SERIAL COMMUNICATION

4 o 1 [ q’l’ a i '
HB9INLTIBTNINTT AU Asynchronous ASHULITISWITINUT register ATNC) Tunsél

1Y Asynchronous

TABLE 10-7 ~ REGISTERS ASSOCIATED WITH ASYNCHRONOUS RECEPTION

Valueon: | Valueon

Address |Name Bit7 Bite | BitS5 | Bit4 | Bit3 | Bit2 | Bit1 Bitd POR, all other
BOR Resets

och |PIR1 | PSPIFY | ADIE | RCIF | TXIF | SSPIF | CCPHIF| TMR2IF| TMRIIE| 0000 o0oao | aooo 0000
18h RCSTA SPEN RX9 | SREN { CREN]|ADDEN| FERR | OERR | RX9D | ooca 0oox | oooo aoox

1Ah RCREG |USART Receive Register 0000 0000 | 0000 0000
8ch  [PIE1 | PSPIEM | ADIE | RCIE | TXIE | SSPIE | CCPIE| TMRZIE| TMRIIE| cooo 0008 | 0000 0000
a8h TXSTA | CSRC TX9 | TXEN {SYNC| — | BRGH | TRMT { TX9D | 006a -01d| 0000 -010
9% SPBRG |Baud Rate Generalor Register 0000 0000 | 0000 0000

Legand: x = unknown, - = unimplementad locatons read as '0', Shaded cells are not usad for Asynchrencus Receplion
Nole 1. Bils PSPIE and PSPIF are reserved on the 28-pin devices, always mainlain these blls clear.

v
=

@15199 2.15 REGISTER 994 PIC M11Ng311 SERIAL COMMUNICATION

;3 <

PIRI register Un#itNe9e3nne RCIF uay TXIF

RAN-O  RW-0 R0 R4 RMW-0  RW-0  RW-0 RW-0
Lpspir0 | anie | rair | rxie | ssPiF | ccPiir | TMR2F | TMRIF |
bit? bito

A15797 2.16 PIRI register UaNiNuIv09ARe® RCIF uag TXIF
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4 o ;
tii® RCIF = 1 vu1wdl buffer imvnitsudoya serial uumu

Lilﬂ RCIF=0 mnum buffer MM 1‘7) ‘Uﬂﬂllﬁ serial mma

4 { o {4 2 a’: <
tii® TXIF = 1 H110@ buffer ivimihfidedoya serial uumu

4 - 2
1118 TXIF = 0 neds buffer Mimihiidadoya serial St

RCSTA register 111 register fiflerfoanunisudoya

RW-0 RWO RWO RW-0 RWO RO R-0 R-x
| sPEN | Rxo | srReN | cREN JADDEN] FERR | OERR | Rx9D |
bit7 bit0

A157 2.17 RCSTA register iilu register ffgdosrumsSudoya
Bit7 SPEN
= 1 #3164 Serial port enable (94918 1Y 1941 serial port 18)
= 0 M18D 4 Serial port disble
Bit6 RX9
=1 vneia vuadoya 1 bytes NSuflvuin 9 bits
=0 viuedls vuadeya 1 bytes iTuTlvnuia 8 bits
Bit5 SREN
v [
=157 laiaruTe bit T lunsdinlduuy Asynchronous
Bit4 CREN
<2 o Y o 9 A b ' v &
= 1 mneis MnualiinsSudeyafidhunedudenios
<2 q g o 9 a v v v &

=0 viedls lildlinssudeyaiidunedisdeiiio
Bit3 ADDEN

4 (Y T & ' a &
= ipannmdadeyauuy 8 bit anduis1ez Tiauls Hail
Bit2 FERR

QL a a J o :; [ 9

= 1 M11eH3 I Frame error ifadufudoyan 145y

2 1y a 4 o b = &
=0 MW w3 135 Frame error mmunwaqaw'lé’m
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Bitl OERR

= 1 mWwd & Overrun error Lﬁﬂﬁuﬁnﬂaqaﬁiﬁ%

= 0 el laill Overrun error Lﬁﬂiﬁf‘fﬂi’fﬂgﬂﬁ'lﬁ'%’ﬂ
Bit0 RX9D

= fludiah 9 vesdoyalunsdiideyadiuuuy 9 bits

[ E 4
RCREG register fodayayun 1 byte 15u ldannouenluvmiiu

TXSTA register 1{u register NiNsIvosTUMIdadoya

RW-0 RWO RWO RW-0 U0 RWO R1 RWO
| csRc | 19 | TXeN [ sync | = | BRGH | TRMT | oD |
bit7 bit0

A1519N 2.18 TXSTA register i1 register fifitndosnunisdedoya

Bit7 CSRC

— w5l o bit 3 luns@if 1 Asynchronous
Bit6 TX9

= 1 maneda SMviualitumsdaiuy 9 bit

= 0 Mot Mnualdilumsdauuy 8 bit

Bit5 TXEN

=1 mneds eygna ldlimsdedoya

=0 viwed Teygnaliimsdedoya

Bit4 SYNC

= 1 vanede Wumsdeuuy Synchronous mode
= 0 M 1umsdeuyy Asynchronous mode
Bit3 Taifims 19

Bit2 BRGH

Tu Asynchronous mode M0
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= 1 vweiia Wuuuy High speed

= OMMYD [ULUY Low speed

Bitl TRMT MY1684 bit RUAAINATULYDS Transmitt Shift register
= 1 vanwda Wy TSR 119

= Onnuna (U TSR 1Ay

Bit0 TX9D iiudoya bit 1 9 Sezsiimsdaupy 9 bit

PIE1 infiife4e3ne RCIE,TXIE

RWO RWO RWO RW- RWO  RW-0 RW-0 RM-0
[Pspiem | ADIE | RCIE | TXIE | SsPIE | CCP1IE [ TMR2IE | TMRIIE |

bil7 bito
A1519% 2.19 PIE1 ianiNea909fe RCIE, TXIE

Bit5 RCIE

— 1 mnededmualiiing interupt tfntu 1o Sy doyane serial tede 1
byte

=0 et lail#iinag interrupt sﬁﬂifu'lﬂ’lﬁamﬂﬁ?u?fagamq serial 16159 1 byte
Bit4 TXIE

= 1 nunedasmualiiings interrupt Lﬁﬂifu'lﬁnﬁaﬁwnﬁdai’fagaﬂn serial (159 1
byte

=0 viuodie 1 iTing interrupt Lﬁﬂ«ifillﬁ'tﬁﬂ%ﬂﬁdd%gﬁﬂﬂ serial L3 9 1 byte

SPBRG register fio register NfMMuAAIN baud rate

MSAIUINNIAT Baud rate
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TABLE 10-1  BAUD RATE FORMULA

SYNC BRGH = 0 (Low Speed) BRGH = 1 (High Speed)
0 (Asynchronous) Baud Rate = FOSC/(64(X+1)) Baud Rate=Fosc/(16iX+1))
1 (Synchronous) Baud Rate = Fosc/id(X+1)) NA

X =value in SPBRG (0 to 255)

#1599 2.20 SPBRG register A1 register 1RMMUARAIN baud rate

{ o o4 ; 1 o L M
qa3f 19fmIm A1 Baud rate Yuagiin 2 i 1nfe SYNC il BRGH du
JudeniialfigasAuaun Baud Rate Alundrals Ag daufinuez1dfe

y v
SYNC=0,BRGH=0 natiu vz 1dgms
Baud Rate = Fosc/(64(X+1))

A A <y ¥ =t
Hiﬂﬂzﬂlﬂﬂﬂﬁ’lﬂﬂﬂlﬁ mﬂziu Datasheet 9 UATITNU
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240LCD

4 1)
2.4.110azBoane Ny uga LCD
ISR L3 L4 e l:ly
Tuluga LCD szlidawilseneumndng 3 dau feil
Y i 2 P 9 o o
dnaawa ( Display) moludusdnmadiiamnsouaaswa i Tavedouaeen
¥ v
meousn aniuledesdiyulumsuesdeyaiiuaaiwauuee LCD
fINUAN ( Controller) Hudsudoyannglnsaimeusmnaiuguaisyinuves
. v o 4 o {
v04luga LCD 15U auonm udasdionys niemoumesiwes dudu dmuguills
Flarugulasane Flnienldfe wes HD44780 uay HD61830 Tao HD44780 9¢ 19mau
A LCD uyusnyse d2u HD61830 1¥mugu LCD uuunsin
iy (Driver) Wudriudggraunndinaugy nduldtduaamwanaasdoyaaui

[] v b 4
fmua SR v dudaduilldus wes HD44100H  waz MSM5259 1Hiudu

b2
2.42 Tnsaiumealyvasianivgulaiga LCD
Tumsldemluge Lep Sulludesinrdhlufeaiulnseadauagdei 1l
It A 1 o (] [} o 9 e L3
asauquidaloney dedusu Tuga LCD unusnyse mszaunsainlelddielg
Q d.
3 2.13 vdenlaezunsunieluvesiilarugy LD wesHD4780 14luluga LCD uuw
onuse  Usznoudan
U 1 3 a ’ o 1 o/ A
e sdunmemyn Wudunldlunsaadeiudideyaiuginsainiouen Mo
wieneadeyadioonneludantugy
aa ¢ o o - . ~a 7q Y ¥ o & o
9010 3A18 ( Instruction Register : IR) y‘i‘luswmashsmay‘ammmﬂqﬂnim
muuenioih ldmiugumsudama
S3maeidoyn ( Data Register : DR) Hhi53mnef1Fiudoyaningdnsalnmouen
A ' [ s ' ° d o 9 adg g/ A LI b v o
edeneads lldmilenrwdidmihnnudeyaudawwa  niovihdeyaliadraddnus

udulu RAM DUAI8NYT
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vee —p dnfuuennra ' neridsaiuen |- &‘-2‘
GND—— ¥ M
0SC1——> i y
“Z s
o0sc2—> < ]
E: ¥ v ol S 3
F 1 g
DD RAM J € | 2|
s ' 800X 81 4 g )‘e —“—% COM1-COm1g
RAW ——— E |, X8un = ‘z :
E— © e & | € g
3 cite - -
—_{ £ I3 & e
3 Zle8 X s z
@® > Z
DB4-0B7 ¢4 5 l¢ip] ¥ [ 7'y g &
4 =z H 8 ’ 8 c ue
080-083 ¢ & ;E e 4 3 5
(=4
CG RAM CG ROM & 3
a o o e
512 {in 7200 Gin b g
¢ | 2 |4
7 g » 2 [~ SEGI-SEGS
b =]
Busy §
-
Vi—p fag L )
£8)wrrr :
‘% V3 ——p : E
éf Wi E e B SiRmnef 0 0s 0
% Vs—p sk

U218 laszunsulassadeuazmsinusesdiniuguaisluTuga LCD

usafudelyalaawa (Display Data RAM : DDRAM) Wiumizoamsmsui
wihifudeyaiiinnnismees DR Mntuguezthdeyalu DDRAM & lilams1evesi
sausfidy 13 lumizsnauisemassuiuddays o lluaasiiduaana

OUNVUAIONYS ( Character Generator ROM : CGROM) Shumirsanuisend
WHidudeyadsnusniodydnudiicunsasnioen lluansiiguaamald fuwn 7,200
U lagazgneudlemvesdoyalu DDRAM

USHNVAIONHS ( Character Generator RAM : CGRAM) Suminsanu$usud
Wfussnusatimsaduiu@uiuln luns@indasnuslu cGroM lifsane Tvun

b4
512 1A ms@eunazemm Tl idisundeiiu cGROM fie Woudesyaaslu DDRAM

WEIRINIVANILBIUAI9IN CGRAM 189



44

] A o ¥ o o a 9/ o
uan BUSY dhuduiiimihiudsaauznsiuvesdniuguidgilnsalnie
[ » v
uennIwN dnrugunieuiiseiudeya wieddmseli Anluneumsdideya nsem

[ v
dandedanaugy AvsrsIvapUdeIUE Y89 uvlan BUSY fidenou

2.43Tuga LCD w191 16 #28n¥5 2 U519
dmsuluga Lep femnldlumsBouilunsnanes duvuin 16 fdnws 2
o A o o 4 P o o a d o ' a
ussia duden ldaunsdy 14 91 Tmstanaalugiit - swazdoamsihauvewdazani
o &
Al
VSS (1) :ABNI14
y
VDD (112) : aiolWides + 5 Taad
a os - | o 9
VO (13):dlurdunaiunssiuivedfuanuduvesnsudaswa
RS (M) : fhudunpledlumsusnaiiavessdoyanvhmsiszuianaluang
J-ﬂeédqa ¢ A ¥ o v aa ¢ Ad’ﬂ A .
uhumidansessdameed IR niodudeyadmiusdmaes DR Taefiniiidu « 0 « Joyn
ndanezfumde uddwlisndiu « 1 doyandunsfiudayadmiumsuaaina
R/W (15) : fhunilfidenmsemnSodoudoyadu Lep duilu <0« Hums
fmuali@oudoyn uddefidiu < 1+ wwdlumsddoyn
E (11 6): dluvudueidia Lep W
D0-D7 (¥17-14) : ﬂ'flumi?amszwin LCD nugilnsainisusnyiig 8 i

J Y 0 Y =} v o do a
BUNYT RS, R/W La¥ E %Zl‘iﬂxﬂui’mﬂulﬂEﬂJﬂ‘Tlll’cTiqu‘ﬁﬂiiuﬁ'l‘iNﬂ 2.15

N15YINeUY

RS | RIW
0 THUATRY

£
v
0 1 | JTL| swsaureesLCO
to e Feudoya
R

gutsya

1 1

AN 221 uEAInUAUNUTYBIMININIUTENINUI RS, R/W uag E vosluga LCD

WULDNUTE
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411 :GND

M2 :+V

U1 3: Brightness USUAMN@ 319
Y14 :RS

NS5 :RW

U16:E

%) 7-14 : DO-D7

{ -4 o o/ ar & o/
1 2.19 msdanvesluga LCD va 16 ¥a6AYT 2 ussvia Felidaediu 2 uuy

2.4.4 Mdanuguluga LCD
Tums@euidaslufamuguiniuouingdesdmualinn RS uaz R/W dlu “0”

wdasudideanly

o o a ¢ a9 o & o @ 9/ [} v =
ATadnae IdlaAING U"Uﬂii!ﬁﬂ'lﬁ\uﬂu $1 Lﬂuﬂ’]ﬂ\ilﬂﬂuﬂlﬂy‘aﬁﬂ\?'n@“iﬂ space

sl lumibsanuideyadmsuuanswanse DDRAM meluluga LCD ilentisiee
° Y ¢ ¢ v 1o vy
uermsmaudn szdmualfinedwsefndulegidwmisdeligavesseuanma
° q'/ - 1 o = o
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MAX232, MAX232!
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+30-V Input Levels vs.[l2 wJono
Low Supply Curment ... 8 mA Typical ci {]a (] T10UT
Meccts or Excecds TIAJEIA-232-F and ITU C‘_Z' ] ‘_J 1 RuN
Rccommendation V.28 cz-(fs || R10UT
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& 4
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DUAL EIA-232 DRIVER/RECEIVER

SAUSDIC - 10 IMIIAIY 19919 - RO VTSI D ADGUSRT 199

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

1

Input supply voltage range, Ve (see Nole 1) . ... it e i o AT G sl e -03Viob6V
Postive outpul supply voltage range, Vs, ......... S .. Vcc-03Vioi5v
Negalve outpul suppty voltage range, Vg - .. =SS T -03Vio-15V
Inpul voltage tange. V) Dewver ... . .. -03VwVee+ 03V
Rece@Cr ......... e % o W 5 D TR S Saeas eann 130V

Oulput voltage (agg®. ME™ TIOUT, T20UT & bl g vem oo Ny Vg -03VioVg,+ 03V
RIOM RROUN\N LI LS L A o N R -03Viwovee+ 03V

Shon-cucugfugiion: TIQUTIROM NN UL /AL . RN, Unlimiled
Package thermat mpedance, 034 (see Note 2) D package . oo oo e 113°Cw
DW pliekiio—4=" .. .. ... ....... NN ...... 105"C/wW

N package ... .. pagma! R, g IR 78°Cw

Slorage lemperalure range, 2 N BRI N B * e S | -65°C to 150“C

L ead tempetature 1.6 m (1716 WHINom Case o \I) scaondl @l v, . £5...... > ... 0 % ... 260"C
St Dyt s Boimar b b oo il shiter P uiiens fd gy Moy e e emerd deminga 1o e dovece |hese e 3heas (ngs onty, iued
hansctuwid Opevatu s of U dovan al Ber.o 0 iy Otiws Gwsdduwr Dnryawad Hwrs wsdnzuod uider e 1 Ufmeraby T e ot

wrgedasd L yserane o sl oshie tatent oo jee o, muy 2kt thewco teloitsidy

NOTL T AR vl gn veskie=, 016 weollt ieagond b mehvisd grosnul levnmend

2 Mo et toeeraniod emged s e e Ciskak ibend o0 i alonniar maths JLSD ST, azmcazgd hoe Buemals ke [tk mpes wAnch Uson s 3o kgt
ol rewn

recommended operaling conditions

MIN  NOM MAX unT

Sy volege. V(- as ek |1 K

Vit bervrd wsgmst voltage, Vi ¢ (111041 218) 2 v

1 trwe bewwl ngunt vltaees, Vi (11N 123N) os v

Hemarvet st vollacas, 101N [L2IN 130 v
: MAX232 0 10

Operntuny hew ou levier stiae 14 c
MAX2I21 —Au 84
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MAX232, MAX2321
DUAL EIA-232 DRIVER/RECEIVER

clectrical characterislics over recommended ranges of supply voltage and operaling free-air
temperature range (unless olherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  MAX| UNT
NOUL 12001 |1} = 3 W1 GND H 7
VOH Mgl beved it voftage ha
RIOUT R20UT |y = - 1 mA 35
1 HOUL 12001 |1y = 3 a0 w0 GNO -7 -5 5
Vi Lo bemved Galgmil vOlLage
i P RIOUT 20U [y 232 mA 04
Heawmns (rrateee (ueng syant _
= ¢ 17 24 v
AR & 4 m, rmaw A o= 25C
Hamameet tacgative Queerng sapsut 4
2 25" o8 12 v
VI i vt (E N he vecEov. Taz25C
Vi, b loysbevmsns volouge HUN TN 02 s 1 v
‘. lew svwes wymd sonr Lo HUN 2w Vee s 1A= 24°C a 7| w
" Outpurt v Lsr NOULI2008 |V, =2Ve =0, Voc 12V 00 0
1y Slust Caiamt ontgait anrent HOUL 120U |Vee s 95V, V=0 110 nA
ey Tt (saset wnpuit Camteol PR RR P22 vi=0 200| wuA
C »
GGty st :’:\‘_' :,:"_' Vi 'y R [} 10| e

1 ANty g ol vorhoesn, e ol V,
1 D obpetnsn

bevebsmdy

G Nt mmes Hean aseor on

UL IR
Meui whdie 10 o ki3S D puriens (Rars] e ibvee) vikoe £ et ptaben] atsms, Fo o] me T, dobs shweerd b bogu, voltege

o Jermade] e \pwbosed il borree

swilching characteristics, Vcc =5V, Ty = 25°C

PARAMCTCR TEST CONDITIONS M TYeP MAX | UNIT
Yoy Hexewer poognmiabon dolay e, kw10 hagh beved outgnd Sewt bryune 1 500 ns
(1) N s prageugatee deley lne 100 o bl ouatgmat Sew: CR) 500 ~
s, K= 3o T e,
sl Dot sbew t0le SO fapunor 30| veps
Sin) Drivet Maanceatsosn 1o o Show citlee Sest bupne I hl Vips
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MAX232, MAX232!
DUAL EIA-232 DRIVER/RECEIVER

SESDATG - 11 RRUARY 190 - HI VISI D AUKASS T 1994

PARAMETER MEASUREMENT INFORMATION

Vec
13
7 R10UT Re
or o
Pulre ks R20UT See Nota C
Generator Lz RS N

(sec Note A) *_”—”1
—L CL =30 pF
T e note @)

TCST CRCuUIT

c10ns -l fe — k—-10ns
1

e TR
|
| | Vou
Ouyes 15y 15v
s vgL
WAVEFORMS

NOTLES A o prdne groess 20t horis s Wl minng Uiaraactens b, 20 = L0 81, dedty eyede: 5. 50%
B Cy eschmtess puadoe et [ K= P TP
C AB Sunhim 00t TNIOUA (1 enomv.sbeonst

Figure 1. Recciver Test Circuit and Waveforms for IpyiL and tp iy Mcasurements
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MAX232, MAX232!
DUAL EIA-232 DRIVER/RECEIVER

TANSDAIC - 11 DHUARY 1949 - RTVISID ALGAIRT 19908

PARAMETER MEASUREMENT INFORMATION

TiM or 12N T10UY o T20UT
Pulse
Cencator €1A-232 Otput
(sec Note A) J
I Cp=10pf

Re

{rec Note U)

TCST CMCult

~wn..—..: [ —l r—:lﬂn\

1 o ¢ o RPN Y
R
ov
'l..—_. Spe ]
T . F-":—‘mn

Voru

WAVETORMS

NOTLS A Tho gudsa reesmtisbon lur, B lotomvung Cumictemins 70y © 540 10, ety Cyese = W%
U Gy wmdintes gmednr coomd g e ynsestonas

Figure 2. Driver Test Circuit and Wavelonns for tpy and tpgyy Measurements (5+1s input)
e
Geneeatos CIA-232 Ovagrnt
(s Noto A) I j
“-“f ,J: CL=25nF

TCST CImCUlY
<10ns —o be— — - C10m
|

WAVEFORMS
NOTE A The putse generaior has the 10B0wang charaClerislcs: 2 = 50 {1 Guty cyCe < 50%

Figure 3. Test Circuit and Waveforms for trHL and ty y Measurements (20-us input)
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MAX232, MAX2321
DUAL EIA-232 DRIVER/RECEIVER

SIESOATIG - (1 IWUANY 1949 - KO VIST D ADGUST 17

APPLICATION INFORMATION

sv
| 16
P o e
1 c 2 =
£ 1 -85V
=g Vs. 3
{ci- <
4 -8V
1 pF B e~ G52 Vs- I S 2
" S 1 uF
g L R
& 14
o > > E£1A-232 Output
From CMOS or TTL oy
\L o el o > 7 (1a-2370uunn
12
f<——-f e 2 807 1oy
ToCMUOS o TIL “ s s
L- —_— v 0 | —<—— [1A-232 Injnnt
15
GND

Figure 4. Typical Opcrating Circuit
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5407 /7407 Hex Buffer/Driver with Open-Collector High-Voltage Output :
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL

T
5 Package : Package ; \ Package d Package . Package
Device Type — Device Type T Device Type T Device Type Device Type ug
clpimMicr] ClPIMICF] clPimicF c[rm]cH clrImicH
¥ [ SNSaT I i
T.I o SN1407 3TN T
e g FMS407 F MNOT DT F i
s sak -
FAIRCHLD " B FCT401/FCINOT_DTP T
MOTOROLA : ; - F-4 T BT 1
| i DMs407 DL W ) _+ :
NS.C 1 Dwm1407 T TNT r
PHILIPS ' !
] s S5407
SleEnCS B i
|
SIEMENS ! 1 FLHAY
I .
FUUITSU , - + i }
HTACH | ‘ ' ‘ - '
| | i AD1e07 e :
SUBISHI steeiynl i | ! |
MIT R Be | i M1207 P |
! LA i [V ! |
NeC | S b Sy 1
OSH! 7 7| ! (R !
_T_ BA v A | I | EEs 107407 P | A
Electrical Characteristics SN5407/SN7407
absolute maximum ratings over operating free-ar temperature range
Swooly vortago. VCC ™ Operating free-ar SNS4" -$5C 10 I13SC
rowt valtage S5V lemporature range SN1e ¢C W WT i B
Ott-state (regr-tovel ) voltage e Storage temperatue range —65C 1o ISOC U
spoied 10 @ on-collector ouwiputs
recommended operating conditions
snS407 SNT40T
N NOM  MAX | MIN NOM MAX url
Swoty voitage. VCC a.s s ss[ems s szs| v
Hugn-level oulowl woneae - Vomu P J 0 v
Low-ievel oulput Current. lOf 2 @l ™A
Dperatmg Hroe-ar tem aratige. Ta —-5$ (73 DK 70| C
electrical characteristics over recommended operating
frae-air tamperature range e
PARAMETER TEST CONOITIONS ? MIN_ TYP$ MAX |UMT schematic (each .gate)
ViH High-ilevel nout vottage . 2 v
Vg Low-level nout voitags .8 N . vee
Vi Input clamo voltage VoG=MIN, [j=—12mA —1.5| Vv 4
Vi MIN, V s (1} 14 1.6
oH High-level ocutput current CCa =2y 250 | A
VoH=MAX 2
VoC=MIN. VL= Vi max ® vavil
A 1oL = 16mA : 2 ouTPUT
VoL Low-level cutpul voilage — v
VCC=MIN, Vi =V max, o { 1000
1oL =MAX il
Input current at
I Voo =MAX, Vy=5.8V 1| ma p
maxumum Ul voltage - [
[ High-revel mout current Voo =MAX. Vin=2.4V 0| wA 'c».o
[ Low-tevel wout current Vog=MAZ. Vi =04V 16| mA H
1cCH__ Sucpoly current Ve =Max Total. oulputs "wgh k) g a| ma -
) Iccy  Swooty current Total. culouls ow H 30| mA
H i Average per gate - &
s t vee =9V @ A 7 CIRCUl
§ cc uppty curtent cc keass oty ) ~ 0 T
- Progagatron delay lime.
; . -5V Ta= 6 10
PLH  m-to-hegh-tevel outout voc sV, L _Zﬂ:' o
P
e e s b e CL=isoF. RA_=1100 20 M| m g
Mg to-tow-bevel output .
Pin Assignment (Top View)
vee sa 6y sa I"l‘ o ar
o Ay he G 57,
" 2 1" 1 ] 5o
i ? 13 ;S l — -
[H :>J H
! o U
: | Vi
"
|
i
i l’v‘ '{> II>I
SR BT
A v 23 1Y )2 o~ .
positive logc:
L v Rewstor valuez shown are nominal and n Ohms

1Fo Condiions 3hown 23 MIN o MAX, use I™e 20070072t (i soeCilme] U ECOMBEnded (KT atNg CoNdil-ony
TAW typ<al vates are at Vg =87, Ta=29C
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. F: . i ® ' I k ‘-' ; ‘.' 2 v
54373/74373 Octal D-Type Transparent Latches and Edge-Triggered Flip-Flops i .
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL | ¥
T e —
g Package : Package - Package gt Package 7 Pack
Device Type Device Type Device Type ¥ ] Devicé Type Device Type ‘e |
C|P|MCF Cc|P|M|CF CPIM|CF c|P[M|CF C!'P|MicH
TL SNS4SITY )@ SN3ALSIT 1Y .
s SN1SITI ) TN SNT4LS3T3 s awdi
i i I
FAIRCHILD —— i —
T
MOTOROLA : 'I+ i
> [l T 1
NS.C. , +—{ 1"
%‘ 22
PHILIPS >
L
SIGNETICS - s
SIEMENS -
FUJITSU .
| g s %
HITACH ~ . { , v
|
MITSUBISHI ! ;
T
NEC — :
i | 1 " ¥
TOSHBA [~ T ] i 1
1 A R Budi S
Electrical Characteristics SNS54LS373/SN74LS373 2 v .
Pin Assignments (Top View)
absolute maximum ratings oveJ operating free-air temperature range
Suopty voltage, VCC T 7v | Operatig roe-av TSNsiLS | - 55T w 125T , SRR SN N S T S o, B, AR
Input vollage [ v | temperature range SN1aLS 0T 10 70T .mm" wijwjjujjojnln Maeonn  BoeITIU e
l ‘Slulpe lemperature 1ange —8§5T 10 10T —a E
Ed H 2
recommend operating conditions - , i
2 hw e, !
SN54LS373 SN74LS373 0 g L J ==L}
UNIT H | T -
. MIN NOM MAX | MIN NOM MAX 1 _J { il 5 % o !
T 1 3 @ A Y i
Supply voltage. Voo 4.5 $ 5.5 4.7 S S5.25| V T e fTs e 2 T ] Lo = l 4 1L ppee |
Hgn-leve! output current. oK =4 -2.6| mA =SS s E e e - =
Hign-level oulpul voitage. VoK 5.5 : 5.8 v 4 ol | 3 B
TCiocr eradle tugn | 15 15 BHSALEITI LA, T nT Lo
Putse wath. tw [Ciocs onaole rgn | 18 T £ SNSASITIL) | SN74SIT3 (J.'f)
Septluo tme. 1SYTUP 0. 0. rs |
HoW Wne. thoig 104 100 ns_|
Operating Hroe-au temperature. T -85 125 0 | T "‘”‘:ﬂ‘?';' LATOMES
electrical characteristics over recommended operating free-air i
temperature range (unless otherwise noted) (1] .
PARAMETER TEST CONDITIONSS | MIN TYP$ MAX [UNT odSOUIEULY
U Hwgh-level mput voitage 2 v )
ViL _ Lowrlevel mput voltage ce| v o -
Uik Ineul clamp vchage Voo =MIN, Ij= —18mA - = 170 b 2 9 H
= - 5 o b
VoW Hegh-level eutput voltage vec=Migy Yan=%. PR - " - 0 -4
| vy = V)| max. loy = MAX
1 VoG =MIN. 3 -2 o
Vou L ow-todel oulpul voltage ViH=2V. 1oL =24mA 8.3 0.5 v & "
__] vy =V) mas . -
| Ot1-siate outpul current, VOC =MAX, Vi -2V, m
20 & —_— =
'0ZH  p gn-sevel vollage apphed vo=2.T . . : 1 |
e Ofi-state ouipul Cu.rent. :CC:“‘“‘X- Vin=2v. —20| wA . & LIPS ]
| | tow-level vohage 3pphed om0V i H
N Inpul current at 4 VG =MAX. V=V L @ ——1 < i
maximum ;moul voitage *+—a r o !
m__ Hegh-tevel moul owrent Ve =MAX. V=2V B 20| wA ol .
[N Low-tevel rput current Vee =WAX. V=0V -0.4| mA 18 | ;
105 Short-cwomt output current § | VCC =MAX ) 10| ma ® d 1
B VCC =MAX. EEs an i
Icc  Sueely curent OJtput conirol at 4.3V % T ol (i {
- a
3 - «©
switching characteristics. Vcc=5V. TA=25C :
2 os)
I FROM Yo | —~
PARAMETER i TEST CONDITIONS MIN TYP MAX | UNT
(weuT) | (ouTPUT) ! L) :
(R MH I i
T oy w EET
+ Dan Amy O ns
P g 2 18
e Ciocs o Coir RS ! 20 b 00 L1
P Anmy O | See Notes 2 and ) b—————————
PHL ena0ie i i) 30 L
[ S y 15 2]
{ wZL Control Am 9 » )‘__:_ Lu?t(£2{>°_
[ Output PR Cy=%F. a =6sm. 12 ol .
w2 Con o | See Note 3 15 bed
1For G0N svwn a3 MIN o MAX, usc The AOWODNdle value 3peCiTieq under (eonmmended NOTES 2. Masmum Clors Wequency 13 edteC wih o oulpuls Weoed
0OErBING CONG.10rs 3. See wed C¥Owts &I wavelorms on paos )-11
$AN 1ypca: vanes me at Voo -SY Ta 22T Imas ®Masumum COCh WeQUency 5
§Noi MOre Than one OuIpul Al Lr 3160 31 LiTe and Gualon of the $hot Crcunt 3hould LpLH = PrOpagaton Oelay tume. low 10-hgn kevel OuaLL
nol €RCrea e 36Cond £ 1P APONaJa1ON Belay lime. Rgn-10-iom teve! CUtDUL

1P 2pg ~OuIDul €nabee Lime 10 Mg be sel
1PIL DUl enaDe hime 16 lom evel
1h7 ®Oulout 0i3aDke tume 1rOm Peg ievel

1Py 7+ OUIDUT A 3adw hime 10r ke bevel



HM62256B Series

32,768-word X 8-bit High Speed CMOS Static RAM

HITACHI

ADE-203-135D (Z)
Rev. 4.0
Nov. 29, 1995

Description

The Hitachi HM62256B is a CMOS static RAM organized 32-kword X 8-bit. It realizes higher
performance and low power consumption by employing 0.8 pm Hi-CMOS process technology. The
device, packaged in 8 X 14 mm TSOP, 8 % 13.4 mm TSOP with thickness of 1.2 mm, 450-mit SOP (foot
print pitch width), 600-mil plastic DIP, or 300-mil plastic DIP, is available for high density mounting. It
offers low power standby power dissipation; therefore, 1t is suitable for battery back-up systems.

Features

e High speed
Fast access time: 45/55/70/85 ns (muax)
* Low power
Standby: 1.0 pW (typ)
Operation: 28 mW (typ) (f= [ MHz)
» Single 5 V supply
» Completely static memory
No clock or timing strobe required
» Equal access and cycle times
» Common data input and output
Three state output
* Directly TTL compatible
All inputs and outputs
» Capability of battery back up operation



HMN62256B Series

Pin Arrangement

HM62256BLP/BLFP/BLSP Series HM62256BLT Series
aat Y 2 Ove 2_51510 2 5Aa0
s 2
A2 ]2 27 JWE NC E 3 30 B3 NC
3 A13 A9 4 29 [ /07
a7 [ 26| A8 O 5 28 [ 106
As [ |4 25| ] A8 %1_555 27 gvos
5 7 26 1104
As [ - AT 25 B3 103
A4 [ |6 23 1AM ﬁ}é‘ég 24 ::7?332
— 10 23.
A3 |7 22{ 108 ;" 14 22 £ 101
Ao [ile 21l At - A6 T 12 21 E2.1/00
~—= A5-C13 20 [ A0
Af 8 201.1CS -\ o 1 19 B NC
Ag [ 110 19| _Jwor 24 1 15 18 [ At
woo[ ] 11 st P o6 R XL UE LEE =
vo1[ |12 17 ] vos (Top View)
voz[_|13 16 ] vos4 HM62256BLTM Series
Vs [] 14 15 ;] uos-r-X
OE E 22 R B %jgo
A1 23 v, =
. (Top View) A9 ] 24 19 (o7
A8 [ 25 18 [ 106
A13 . 26 17 [ V05
WE [ 27 16 [ Vo4
Vec T 28 15 [ 103
A4a g1 O 14 3 Vss
7 gz o) 13 3 102
N 343 12 (£ Vo1
A6 [ 4 11 |3 100
A5 ] 5 10 [ A0
A4 ] 6 9 f o A1
KU 7 sf J A2
(Top View)
Pin Description
Symbol Function
AO - A14 Address
1100 - 1/O7 Input/output
[&3 Chip select
WE Write enable
OE Output enable
NC No connection
Vee Power supply
Vs Ground

HITACHI
3




HM62256B Series

Block Diagram
(MSB) A120—] °Vee
A5 O0—— ———0Vss
A7 o— | = A
A o—1 1 . o ] Memory Matrix
AB o—1 i ° Decoder| ~ DI atE
A130—1 .
At4o—
s
(LsB) A3 o—| | %
Voo ¥ E ] Column /0 :
| Input Column Decoder
nes s Data
- Control
Vo7 : XN
' e S W\ L3528 .\ ¢
A2|A1 ADA10 A9 A11 1 k8 ¢
(LS8 (MSB) SRy
L— ﬂ:,
CSo——— Timing Pulse Generator
WEO— Read/Write Control
OE©° J
Function Table
WE CS OE Mode V. Current YO Pin Ref. Cycle
X H X Not selected | P e High-Z —
H L H Qutput disable les High-Z =
H L = Read lec Dout Read cycle (1)-(3) -
L L H Write lic Din Write cycle (1)
L L L Write lec Din Write cycle (2)
Note: X:Haorl

HITACHI
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HM62256B Series

DC Characteristics (Ta =0 to +70°C, V. = 5V £10%, V¢ = ov)

Parameter Symbol |Min| Typ*1 |Max |Unit Test Conditions
Input leakage current iy — |- 1 pA  [Vin=Vgto Ve
Output leakage 1ol — |= 1 pA |CS =V, 0rOE =V, or WE=V,
current Ves € Vo Ve
Operating power 151 — |e 15 |mA |CS =V, others =V, N,
supply current lo=0mA
Average operating HM62256B-4 |1, — |— 70 {mA |min cycle, duty =100 %, l,, =0
power supply current mA
CS =V, _others =V, /N,

HM62256B-5 |1, — |— 60

HM62256B-7 |l — |33 60

HM62256B-8 |l ccy — 129 50

loca~ NS © 15 |mA |Cycle time =11 ys/\l,, = 0 mA
CS =V, Vy=Vee, V. =0
Standby power | 2:310.3. |Z mA |CS =V,
supply current
= — lo2 100 |pAa |vinz0V,CS2V,-02V,
/5| 0.24, 150%
02 |10°

Output low voltage Vo — |— 04 |V Ioe =2.1 mA
Output high voltage Vou 24 |— — |V low =—1.0mA

Notes: 1. Typical values are atV =50V, Ta= +25°C and not guaranteed.
9. This characteristics is guaranteed onty for L-SL version.
4. This characternstics is guaranteed only for L-UL version.

2. Capacitance (Ta=25°C,f=1.0 MHz)"

Parameter Symbot  Min Typ flax Unit Test Conditions
Input capacitance™ Cin — — 8 pF Vin=0V
input/output capacitance”  Cyo — — 10 pF V=0V

Note: 1. This parameter is sampled and not 100% tested.

HITACHI
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HM62256B Series

AC Characteristics (Ta = 0 to +70°C, V. = 5V £ 10%, unless otherwise noted.)

Test Conditions

¢ Input pulsc levels: 0.8 Vo 24 V
o Input rise and fall times: 5 ns
» Input and output timing reference level: 15V

e Outputload: HM62256B-4: 1TIL Gate + C; (30 pFXIncluding scope & jig)
HM62256B-5: 1 TTL Gate + C, (50 pF)(ncluding scope & jig)
HMG62256B-7/8: 1 TTL Gate + C, (100 pF)(Including scope & jig)

Read Cycle
HM62256B
=4 =5 7 -8
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Read cycle time tre 45 — 55 — 70 — 85 — ns
Address access time Kin — 45 — 85 — 70. — 85 ns
Chip select access time A — 45 — 55 — 70 — B8 ns
Output enable to output valid toe 30 — 35 — 40 =— 45 ns
Chip selection to output in low-Z taz 5§ — & — A0 1827 M0~ BS
Output enable ta output in low-Z taz — 5 L~ 150 (15 — 08
Chip deselection in to output in toz 0 20 0 20 0 25 0 30 ns 1,2
high-Z
Output disable to output in high-Z ~ taw 0 20 0O 20 0 26 O 30 ns 1,2
Output hold from address change ton 5 — 5 — 5 — 10 — ns

Notes: 1. te and ty,; defined as the time at which the outputs achieve the open

are not referred to output voltage levels.

2. This parameter is sampled and not 100% tested.

HITACHI
7
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HM62256B Series

Read Timing Waveform (1) (W=Vm)

High impedance
Dout

Address tl:/:lid address j(
o e /77,
s SR TR/

( Valid data J(X)i—_——

Read Timing Waveform (2) (WE=Vy,, CsS=V,, OE=Vy)

C trc -
Address >< Valid address >\’
= WM toH
_toH

= XXX

Valid data %

HITACHI
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HM62256B Series

Read Timing Waveform (3) (WE=Vy,, OE=V, )"

tacs

tcz tcHz

>

Dout High impedance < Valid data )——-—

Note: 1. Address must be valid prior to or simultaneously with CS going low.

HITACHI
9




HM62256B Series

Write Cycle

HME2256B

4 5 7 -8
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Write cycle time twe AR i iEE = T e 85 — ns
Chip selection to end of write tow R e I T e 4
Address setup time t.s 0 — 0 — 0 — 0 — ns
Address valid to end of write taw 3 — 40 — 60 — 75 — ns
Write pulse width twe 3p — 335 — 5 — 55 — ns 3,8
Write recovery time tur 0 — 0 - 0 — 0 — ns 6
‘WE to output in high-Z twnz 0 20 0 20 O 25 0 40 ns 1,27
Data to write time overlap 20 — 25 — e N 3% — s
Data hold from write time tou 0 — 0 — 0 — 0 — ns
Output active fromend of write  tow 5 — 5 — 5 — 5 = STinsiei2

OQutput disable to output in highZ tow 0 20 O 20 O 25 0 W ns 1.2,7

Notes: 1. tq,, andty,, are defined as the time at which the outputs achieve the open circuit conditions
and are nat referred to output voltage levels.

2. This parameter is sampled and not 100% tested.

3. Awrile ocw;_s__during the overlap (L) Of 2 low TS and a low WE. A write begins at the later
fransition of TS going low or WE going jow. A write ends at ths earlier fransition of CS going
high or WE going high. ty» is measured from the beginning of write to the end of write.
toy is measured from CS going low to the end of write.

t,s is measured from the address vatid to the beginning of write.

., is measured from the earlier of WE or CS going high to the end of write cycle.

Durng this period, VO pins are in the output state so that the input signals of the opposite

phase fo the cutpuls must not be applied.

8. In the write cycle with OE low fixed, t,» must satisfy the following equation to avoid a problem
of data bus contention, tys 2 tug MaX + oy min.

Noo»

HITACHI
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HM62256B Series

Write Timing Waveform (1) (OE Clock)

twc
Address >< Valid address
taw twr

= 7////7F R

tcw

>

l
= nm 777777777

tas twep

- R V7

tonz

Dout

NS

o
L/ 4

i

Y \ Peed Y IKY High impedance
4 7 sl /|

| tow toH
Din gidiVinpedanga 4@( Valid data m

Note: 1. If CS goes low simuitaneously with WE going low or after WE going low,
the outputs remain in the high impedance state.

HITACHI
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HM62256B Series

Write Timing Waveform (2) (OE Low Fixed) (OE=Vy)

T twe By
Address J‘( valid address )(
tcw twr
= N LTI
taw
= twp ton .
= we O \NR HLL T
t‘NHZ o H—’tow 2 3
Dout A S SN RO,
TI1 77 ] LT H UL B,
Din High impedance Ao \.4\ > VAV AN

Notes: 1. If CS goes low simultaneously with WE going low or after WE going low,
the outputs remain in the high impedance state.
2. Dout is the same phase of the write data of this write cycle.
3. Dout is the read data of next address.
4. If CS is low during this period, 1/0 pins are in the output state. Therefore, the input
signals of the opposite phase to the output must not be applied to them.

HITACHI
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HM62256B Series

Low V. Data Retention Characteristics (Ta = 0 to +70°C)

Parameter Symbol WMin  Typ" Max Unit Test Conditions™
V. for data retention Vir 210080 — 5.5 \Y CS2V,-02V,
Vin20V
Data retention current tecor — 0.05 30° pA V=30V, Vinz0V
— 005 10° TS 2V, -02V,
— 0.05 3"
Chip deselect to data retention time o 0 — — ns See retention waveform
Operation recovery time te o2 v — — ns

Notes: 1. Typical values are at V=30V, Ta= 25°C and not guaranteed.

10 pA maxat Ta = 0 to + 40°C.

This characteristics guarantesd for only L-SL version. 3gAmaxatTa= 0 to +40°C.
This characteristics guaranteed for only L-UL version. 0.6 pAmaxat Ta = 0 to +40°C.
t, = read cycle time.

TS controls address buffer, WE buffer, OE butfer, and Din buffer. #f CS controls data
ratention mods, other input levels (address, WE, OE, I/0) can ba in the high impedance siate.

oW

Low Vc Data Retention Timing Waveform

Data retention mode

HITACHI
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FIM62256B Series _

Package Dimensions

HM62256BLP Series (DP-28)

Unit: mm

/;6’0’//,/\
e e

28 36.50 Max

ﬂﬂﬂﬂﬂﬂ_ﬂ_&ﬂ

15

oM n

HM62256BLSP Series (DP-28NA)

13.40
14.60 Max

36.0

37.32 Max

HITACHI
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HM62256B Series

HM62256BLFP Series (FP-28DA) Unit: mm

18.00 ’-_1

‘ 18.75 Max
28 15

8.40 J

o _11.80%0.30
1.27 Max e
= X! g7 e ot
g P
:Ltllilililﬂl?m 0-10°
1.27 £0.10 0.40 2005
™ 1.00  0.20

5 | -

HM62256BLT Series (TFP-32DA) Unit: mm

8.00
8.20 Max
17

32

12.40

14.00 + 0.20 0.80

| gl
0 10 e =5
8 38 0.50 + 0.10
oS o e
H H
e [
o o

HITACHI
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Source Code vo31Usunsuuaawa (TUsunsuIsiaudn )

Option Explicit

Dim Ret As Integer ' Scratch integer.

Dim Temp As String ' Scratch string.

Private Sub Commandl_Click()
frmBrowser.Show
End Sub

Private Sub btn_exit_Click()
End
End Sub

Private Sub btn_hex Click()
Dim i, j As Integer
If Len(Trim(receive)) = 0 Then
MsgBox "no data read”
Else
ji=1
For i = 1 To Len(Trim(receive)) Step 2
txt_hexshow = txt_hexshow + Mid(receive, i, 2) & " "
If j = 1020 Then
j=1
txt_hexshow = txt_hexshow + vbNewLine
Else
j=j+1
End If

Next 1



End If
End Sub

Private Sub btn_reset_Click()
receive. Text =""
txt_show.Text=""
txt_hexshow.Text =""

End Sub

Private Sub btn_show_Click()
Dim st_temp, st_title, st_cut, st_mast As String
Dim chk_dup, source As String
Dim i, j, k, 1 As Integer
If Len(Trim(receive)) = 0 Then
MsgBox " no data read”
Else
st_temp = Mid(receive, InStr(1, receive, "3B", 1), Len(receive))
st_cut="0102"
i=1
j=1
If InStr(1, st_temp, st_cut, 1) >0 Then
source = Mid(st_temp, 1, InStr(1, st_temp, st_cut, 1) - 1)
End If
chk_dup=""
Do While InStr(1, st_temp, st_cut, 1) >0
Ifi=1 Then
st_title="Card ->:"
Else
st_title="<-Cam :"

End If



Ifj > 1 Then
st_title = st_title +"01 02 "
1=3
Else
I=1
End If
If chk_dup <> source Then
st_mast = Mid(st_temp, 1, InStr(1, st_temp, st_cut, 1)- 1)
txt_show.Text = Trim(txt_show.Text) + st_title
Fork =1 To Len(Trim(st_mast)) Step 2
txt_show.Text = txt_show.Text +Mid(st mast, k,2)+""
If1=20 Then
I=1
txt_show.Text = txt_show.Text+ vbNewLine + " I
Else
I=1+1
End If
Next k
If1<20 And1>1 Then
txt_show.Text = txt_show.Text + vbNewLine
End If
st_temp = Mid(st_temp, InStr(1, st_temp, st_cut, 1) + 4, Len(st_temp))
chk_dup = source
If InStr(1, st_temp, st_cut, 1) > 0 Then
source = Mid(st_temp, 1, InStr(1, st_temp, st_cut, 1) - 1)
End If
Ifi=1 Then
i=2
Else



End If
Else
st_temp = Mid(st_temp, InStr(1, st_temp, st_cut, 1) + 4, Len(st_temp))
chk_dup = source
source = Mid(st_temp, 1, InStr(1, st_temp, st_cut, 1) - 1)
End If
j=2
Loop
If Len(st_temp) > 0 Then
Ifi=2 Then
st_title="<-Cam :01 02"
Else
st_title="Card ->:01 02"
End If
: txt_show.Text = Trim(txt_show.Text) + st_title +"0102" + st_temp
st_mast = st_temp
txt show.Text= txt show.Text + st_title
For k = 1 To Len(Trim(st_mast)) Step 2
txt_show.Text = txt_show.Text + Mid(st_mast, k, 2) +" "
If1=40 Then
I=1+1
txt_show.Text = txt_show.Text + vbNewLine
Else
1=1
End If
Next k
End If
End If
End Sub



Private Sub Form_Load()

Dim CommPort As String, Handshaking As String, Settings As String, Echo As String

On Error Resume Next

' Set the default color for the terminal
txtTerm.SelLength = Len(txtTerm)
txtTerm.SelText = ""

txtTerm.ForeColor = vbBlue

' Set Title

App.Title = "Visual Basic Terminal"

' Center Form

frmTerminal.Move (Screen.Width - Width) / 2, (Screen.Height - Height) / 2

' Load Registry Settings

Settings = GetSetting(App.Title,
frmTerminal. MSComm1.Settings]\
If Settings <> "" Then
MSComma].Settings = Settings
If Exr Then
MsgBox Error$, 48
Exit Sub
End If
End If

CommPort = GetSetting(App.Title,

frmTerminal. MSCommIl.CommPort

"Properties", "Settings",

"Properties”, "CommPort",

" ")

)



If CommPort < "" Then MSComm 1.CommPort = CommPort

Handshaking = GetSetting(App. Title, "Properties",

'frmTerminal. MSComm 1.Handshaking
If Handshaking <> "" Then
MSComm.Handshaking = Handshaking
If Err Then
MsgBox Error$, 48
Exit Sub
End If
End If

Echo = GetSetting( App.Title, "Properties", "Echo", ") ' Echo
On Error GoTo 0

End Sub

Private Sub Form_Unload(Cancel As Integer)
Dim Counter As Long

If MSComm1.PortOpen Then
MSComml1.PortOpen = 0

End If

End
End Sub

' Toggle the DTREnabled property.

"Handshaking",

n ")



Private Sub mnuDTREnable Click()
' Toggle DTREnable property
MSCommI1.DTREnable = Not MSComm1.DTREnable
mnuDTREnable.Checked = MSComm1.DTREnable
End Sub

Private Sub mnuFileExit_Click()
" Use Form_Unload since it has code to check for unsent data and an open log file.
Form_Unload Ret

End Sub

' Display the value of the CDHolding property.
Private Sub mnuHCD_Click()

If MSComm1.CDHolding Then
Temp = "True"

Else
Temp = "False"

End If

MsgBox "CDHolding = " + Temp
End Sub

' Display the value of the CTSHolding property.
Private Sub mnuHCTS_Click()
If MSComm1.CTSHolding Then
Temp = "True"

Else



Temp = "False"
End If
MsgBox "CTSHolding =" + Temp
End Sub

' Display the value of the DSRHolding property.
Private Sub mnuHDSR_Click()
If MSComm 1.DSRHolding Then

Temp = "True"
Else

Temp = "False"
End If

MsgBox "DSRHolding =" + Temp
End Sub

' This procedure sets the InputLen property, which determines how
" many bytes of data are read each time Input is used
' to retreive data from the input buffer.
' Setting InputLen to 0 specifies that
" the entire contents of the buffer should be read.
Private Sub mnulnputLen_Click()
On Error Resume Next

Temp = InputBox$("Enter New InputLen:", "InputLen”, Str§(MSComm1.InputLen))
If Len(Temp) Then
MSComm].InputLen = Val(Temp)
If Err Then MsgBox Error$, 48
End If
End Sub



Private Sub mnuProperties_Click()
' Show the CommPort properties form

frmProperties.Show vbModal

End Sub

' Toggles the state of the port (open or closed).
Private Sub mnuOpen_Click()

On Error Resume Next

Dim OpenFlag

MSComm1.PortOpen = Not MSComm1.PortOpen
If Err Then MsgBox Error$, 48

OpenFlag = MSComm1.PortOpen

mnuOpen.Checked = OpenFlag

If MSComm1.PortOpen Then

sbrStatus.Panels("Settings").Text = "Settings: " & MSComm1.Settings
Else

sbrStatus.Panels("Settings").Text = "Settings: "
End If

End Sub

' This procedure sets the RThreshold property, which determines

"how many bytes can arrive at the receive buffer before the OnComm



' event is triggered and the CommEvent property is set to comEvReceive.
Private Sub mnuRThreshold_Click()

On Error Resume Next

Temp = InputBox$("Enter New RThreshold:", "R Threshold", Str$(MSComm1.RThreshold))
If Len(Temp) Then

MSComm]1.RThreshold = Val(Temp)

If Err Then MsgBox Error$, 48
EndIf

End Sub

' The OnComm event is used for trapping communications events and errors.
Private Static Sub MSComm1_OnComm()

Dim EVMsg$

Dim ERMsg$

' Branch according to the CommEvent property.
Select Case MSComm1.CommEvent
' Event messages.
Case comEvReceive
Dim Buffer As Variant
Buffer = MSComm.Input

receive.Text = receive.Text + StrConv(Buffer, vbUnicode)

Case comEvSend

Case comEvCTS



EVMsg$ = "Change in CTS Detected"
Casc comEvDSR

EVMsg$ = "Change in DSR Detected"
Case comEvCD

EVMsg$ = "Change in CD Detected"
Case comEvRing

EVMsg$ = "The Phone is Ringing"
Case comEVEOF

EVMsg$ = "End of File Detected"

' Error messages.
Case comBreak
ERMsg$ = "Break Received"
Case comCDTO
ERMsg$ = "Carrier Detect Timeout"
Case comCTSTO
ERMsg$ ="CTS Timeout"
Case comDCB
ERMsg$ = "Error retrieving DCB"
Case comDSRTO
ERMsg$ = "DSR Timeout"
Case comFrame
ERMsg$ = "Framing Error”
Case comOverrun
ERMsg$ = "Overrun Error”
Case comRxOver
ERMsg$ = "Receive Buffer Overflow"
Case comRxParity
ERMsg$ = "Parity Error"

Case comTxFull



ERMsg$ = "Transmit Buffer Full"
Case Else
ERMsg$ = "Unknown error or event”

End Select

If Len(EVMsg$) Then
' Display event messages in the status bar.

sbrStatus.Panels("Status").Text = "Status: " & EVMsg$

Elself Len(ERMsg$) Then
' Display event messages in the status bar.

sbrStatus.Panels("Status").Text = "Status: " & ERMsg$

' Display error messages in an alert message box.

Ret = MsgBox(ERMsg$, 1, "Click Cancel to quit, OK to ignore.")

' If the user clicks Cancel (2)...
If Ret = 2 Then

MSComm]1.PortOpen = False ' Close the port and quit.
End If

End If
End Sub

' This procedure sets the SThreshold property, which determines
" how many characters (at most) have to be waiting

" in the output buffer before the CommEvent property



"is set to comEvSend and the OnComm event is triggered.
Private Sub mnuSThreshold Click()

On Error Resume Next

Temp = InputBox$("Enter New SThreshold Value",
Str$(MSComm1.SThreshold))
If Len(Temp) Then
MSComm1.SThreshold = Val(Temp)
If Err Then MsgBox Error$, 48
End If
End Sub

Private Sub receive_Change()

End Sub

' Keystrokes trapped here are sent to the MSComm
' control where they are echoed back via the
' OnComm (comEvReceive) event, and displayed
' with the ShowData procedure.
Private Sub txtTerm_KeyPress(KeyAscii As Integer)
' If the port is opened...
If MSComm1.PortOpen Then
' Send the keystroke to the port.
MSComm1.Output = Chr$(KeyAscii)

txtTerm.SelStart = Len(txtTerm)

"SThreshold",



End If

End Sub
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;*************t***t**#*#*****‘********t***********************

; Program : Serial data logger

; Filename : ukaraporn

;

;*********************************************************t*****
List P=16F877

: RADIX HEX

;************************************************t**************

Include "P16F877.inc"

CONFIG1 = _CP _OFF & DEBUG_OFF & WRT ENABLE OFF & CPD OFF &
_LVP_OFF
CONFIG2 =_BODEN_OFF & PWRTE ON & WDT OFF & HS OSC

_ Config CONFIG1 & CONFIG2

5 lcd 16*1 define area >
#define led out PORTC ; led out IS PORTC
#define RS  PORTA,l ; RS IS PORTA,I
#define E PORTA,2 =B IS PORTA,2
ORG 0X20

ADDRESLW RES 1
ADDRESHW RES 1
ADDRESLR RES 1
ADDRESHR RES 1

NUM RES 1
CUR RES 1
ADD RES |

ASC RES 1



temp RES 1

geount1 RES 1
geount?2 RES 1
geount3 RES 1

temp data RES 1
DATAS RES 1
ADDRESLRL RE§ 1
ADDRESHRL RES 1

numl RES" 1

MAKE RES 1

MAKE1 RES 1

SUM RES- sl

RAM RES 1

RAMI RES 1

ORG 0x0000

BANKSEL TRISB ; SELECT BANK 1

moviw b'11000000' ; PORTC RC6,RC7 IS INPUT
movwf TRISC

CLRF TRISB ; PORTB IS OUTPUT ALL

CLRF TRISD ; PORTD IS OUTPUT ALL
MOVLW 0xX07 ; PORTA AND PORTD IS ANALOG
MOVWF ADCONI1

Moviw 0x87 ; Asigna un preescaler de 1:256
Movwf OPTION_REG

MOVLW B'00001001" ; PORTA RAO AND RA3 IS INPUT
MOVWF TRISA

CLRF TRISE ; PORTE IS OUTPUT ALL
MOVLW 129

MOVWF SPBRG ; baudrate = 9600 bps



BSF TXSTA,BRGH ; HI SPEED baudrate

BSF TXSTA,TXEN

BANKSEL RCSTA ; Bank O

moviw 0x00 ; GENERRAL REGESTER ADDRESLW BEGIN
; AT ZERO

movwi ADDRESLW

movlw 0x00 ; GENERRAL REGESTER ADDRESHW BEGIN
; AT ZERO

movwf ADDRESHW

moviw .0 ; GENERRAL REGESTER NUM BEGIN AT
; ZERO

movwf NUM

moviw 0x00 ; GENERRAL REGESTER ADDRESLR BEGIN
; AT ZERO

movwf ADDRESLR

movlw 0x00 ; GENERRAL REGESTER ADDRESHR BEGIN
;AT ZERO

movwf ADDRESHR

MOVLW 0X00 ; GENERRAL REGESTER ADD BEGIN AT
; ZERO

MOVWF ADD

movlw 0x00 ; GENERRAL REGESTER numl BEGIN AT
; ZERO

movwf numl



movlw 0x00 ; GENERRAL REGESTER ADDRESLRL BEGIN

; AT ZERO
movwi{ ADDRESLRL
MOVLW 0X00 ; GENERRAL REGESTER ADDRESHRL BEGIN
; AT ZERO
MOVWF ADDRESHRL
movlw 1 ; GENERRAL REGESTER MAKE BEGIN AT
; ONE
movwf MAKE
moviw 0x01 ; GENERRAL REGESTER MAKE1l BEGIN AT
; ONE
movwi’ MAKEI1
CLRF PORTC ; PORTC IS ZERO
bsf E ; PORTA,1 IS ONE
bsf RS ; PORTA,2 IS ONE
BSF RCSTA,SPEN ; Serial port enable
BSF RCSTA,CREN ; Begin receive
START
BTFSS PORTA,0 ; CHACK PORTA,0 IF PORTA,O =1
SKIP
GOTO $+2
GOTO $+3
CALL SHOW RAM
GOTO SHOW DATA
READ DATA

BTFSS PIRI,RCIF ; If have data then skip



GOTO
MOVFW
MOVWF
CALL
GOTO

WRITE MEM
BSF
MOVF
MOVWF
BCF
MOVF
MOVWF
BCF
MOVFW
MOVWF
Nop
BCF
NOP
BSF
BSF
bef
INCF
btfss
GOTO
GOTO
INCF
incf
GOTO
INCF

START
RCREG

CUR

WRITE_ MEM
START

PORTE,O
ADDRESHW,W
PORTD
PORTE,O0
ADDRESLW,W
PORTD
PORTE,1

CUR

PORTB

PORTE,2

PORTE,2
PORTE,1
STATUS,Z
ADDRESLW,F
STATUS,Z
$+2

$+4

NUM,F

numl,f

$+8
ADDRESHW_F

; No data then waiting

; Move data tow

; Move data to CUR

.

ENABLE LATCH

MOVE ADDRESS HI TO W

MOVE ADDRESS HI TO MEMORY
DISABLE LATCH

MOVE ADDRESS LO TO W
MOVE ADDRESS LO TO MEMMORY
ENABLE CHIP SELECT

MOVE DATA TO W

MOVE DATA TO MEMORY
DELAY 1 CYCLE

ENABLE WRITE

DELAY 1 CYCLE

DISABLE WRITE

DISABLE SHIP SELECT

SET BIT ZERO CHACK IS 0O
INCREAT ADDRESS LO

SKIP IF BIT ZERO CHACK IS 1

INCREAT NUM
INCREAT numl

INCREAT ADDRESS HI



INCF

INCF

MOVLW
MOVWF
MOVLW
MOVWF
RETURN

SHOW DATA

X

BTfSS
goto
BCF

BSF

BSF
MOVF
MOVWF
BCF
MOVF
MOVWF
BCF
NOP
MOVF
BSF
MOVWF

BTFSS
GOTO
SWAPF
ANDLW
CALL

MAKE,F
MAKELF

NUM
0X00

numl

PORTA,3
main_prog
PORTE,2
PORTE,2
PORTE,0
ADDRESHR,W
PORTD
PORTE,0
ADDRESLR,W
PORTD
PORTE,1

PORTB,W
PORTE,1
ASC

PIR1,TXIF
$-1

ASC,W
0XOF
ASCII_TAB

-

2

2

b

INCREAT MAKE
INCREAT MAKE1
SET NUM IS 0

SET numl IS O

SKIP IF PORTA,3 IS 1

DISABLE READ

ENABLE READ

ENABLE LATCH

MOVE ADDRESS HI TO W

MOVE ADDRESS HI TO MEMORY
DISABLE LATCH

MOVE ADDRESS LO TO W
MOVE ADDRESS LO TO MEMORY
ENABLE SHIP SELECT

DELAY 1 CYCLE

MOVE DATA TO W

DISABLE SHIP SELECT

MOVE DATA TO ASC

; SKIP IF TXREG EMPTY
; NOT EMPTY THEN WAIT
; 4 BIT HI CHANGE ASCII



MOVWF
BANKSEL
BTFSS
GOTO
BANKSEL
BTFSS
GOTO
MOVF
ANDLW
CALL
MOVWF
BANKSEL
BTFSS
GOTO
BANKSEL
bef

DECF
btfss

goto

goto

bef

INCF

btfss
GOTO
GOTO

bef

DECF
btfss
GOTO
GOTO

TXREG
TXSTA
TXSTA,TRMT
$1

PORTA
PIR1,TXIF

$-1

ASC,W

OXOF

ASCII_ TAB
TXREG
TXSTA
TXSTA,TRMT
31

PORTA
STATUS,Z
NUM,F
STATUS,Z
$+2

$+6
STATUS,Z
ADDRESLR,F
STATUS,Z

SH

ADH
STATUS,Z
MAKE
STATUS,Z

b

SAND DATA 4 BIT HI TO RS 232

; BANK 1

b

2

’

?

9

2

.
bl

b

b

; SKIP IF TRMT NOT EMPTY
; EMPTY THEN WAIT

; BANK O

; SKIP IF TXREG EMPTY

; NOT EMPTY THEN WAIT

; 4 BIT LO CHANGE ASCII

; SAND DATA 4 BIT LO TO RS 232

; BANK 1

-4

2

4

2

k]

-

k.

3

2

|

- )

2

; SKIP IF TRMT NOT EMPTY
: EMPTY THEN WAIT

; BANK 0

; SET BIT ZERO CHACK IS 0

: DECREAT NUM

; SKIP IF BIT ZERO CHACK IS 1

; SET BIT ZERO CHACK IS 0
; INCREAT ADDRESS LO
; SKIP IF BIT ZERO CHACK IS 1

; SET BIT ZERO CHACK IS O
; DECREAT MAKE
; SKIP IF BIT ZERO CHACK IS 1



GOTO ADL
ADH INCF ADDRESHR,F
SH GOTO SHOW DATA
GOTO $
ASCII_TAB
addwf PCL,F
dt "0123456789ABCDEF"
return

<ddkokdokkdkkdkokdokkkkk *¥k¥k
3 *% * LCD *

main_prog

clrf
clrf
clref
movf
movwi
movf
movw{
BTFSC
GOTO
movilw
call
movlw
call
movliw
call
moviw
call

loop moviw

b

INCREAT ADDRESS HI

ADDRESLRL
ADDRESHRL
DATAS
NUM,w

numl
MAKE,w
MAKEI]
PORTA3
SHOW_DATA
B'00101000
led_command
B'0000110¢
lcd command
B'00000110
lcd command
B'00000001"
led_command

0x80

e

[

SET ADDRESLRLIS 0
SET ADDRESHRL 0O

SET DATAS 0

MOVE NUM TO W
MOVE W TO numl
MOVE MAKE TO W
MOVE W TO MAKEI
SKIP IF SWITCH IS GND

#=BITS, 2 LINES , 5X7 DOT

DISPLAY ON/OFF

ENTRY MODE

CLEAR RAM

RAM ADDRESS HI OF LCD



slow

LOOPI

call
moviw
call
movlw
call
moviw
call
movlw
call -
moviw
call
moviw
call
moviw
call
moviw

call

moviw
movwi
MOVLW
call
decfsz
goto
goto
CALL
swapf
andlw
call

call

led_command
"D"
led_data
AN
lcd_data
nn

led data
nAn

lcd data
np

led data
"o

lcd data
ng"

led data
e

lcd data

0x05

SUM

0xCO
led_command
SUM

$+2

slow

READ
DATAS,w
0Xof

ASCII TAB
lcd data

3

2

2

b

; MOVE 5 TO SUM

; RAM ADDRESS LO OF LCD

; DECREAT AND SKIP IF SUM IS 0

; 4 BIT HI OF DATAS CHANGE ASCII



ASCII

movf

andlw
call
call
movlw
call
movlw
call
moviw
call
movlw
call
moviw
call
moviw
call
moviw
call
movlw
call
moviw
call
movlw

call

bef
DECF
btfss

DATAS,w ; 4 BIT LO OF DATAS CHANGE

0xof
ASCII_TAB
lcd data
.255 ; DELAY LCD
delay
255
delay
255
delay
255
delay
255
delay
.255
delay
255
delay
255
delay
255
delay
255

delay

STATUS,Z ; SET BIT ZERO CHACK IS 0
numl,F ; DECERAT numl
STATUS,Z ; SKIP IF BIT ZERO CHACK IS 1



goto

$+2

goto $+6
ADL1  bef STATUS,Z
INCF ADDRESLRL,F
btfss STATUS,Z
GOTO SH1
GOTO ADH1
bef STATUS,Z
DECF MAKE]1
btfss STATUS,Z
GOTO $+2
GOTO $+4
GOTO ADL1
ADH1 INCF ADDRESHRL,F
SH1 goto LOOP1
goto main_prog
; write data to led----==-------
led data
bsf RS
movwf temp data
swapf temp data,w
andlw OxOF
movwf led_out
bef E
movlw 25
call delay
bsf E
movf temp data,w

andlw

OxOF

b

3

2

b

b

b

; SET BIT ZERO CHACK IS 0
; INCREAT ADDRESS LO
; SKIP IF BIT ZERO CHACK IS 1

; SET BIT ZERO CHACK IS 0
; DECREAT MAKEI1
; SKIP IF BIT ZERO CHACK IS 1

; INCREAT ADDRESS HI

b

: SEND 1 HALF DATA TO LCD

b

2

3

9

: ]

’

MOVE W TO temp data

; 4 BIT HI CHANGE TO ASCII

; SEND TO LCD

; DELAY 5 ms

: SEND 2" HALF DATA TO LCD

; 4 BIT LO CHANGE TO ASCII



movw{ led_out ; SEND TO LCD

bef E

moviw .25 ; DELAY 5 ms
call delay

bsf E

return

F write command to lcd-----------=----=- ;

led_command

bef RS ; SEND 1% HALF DATA TO LCD
movwf temp ; MOVE W TO temp
SWAPF temp, W ; 4 BIT HI CHANGE TO ASCII
andlw OxOF
movwf Ied out ; SEND TO LCD
bef E
moviw 225 ; DELAY 5 ms
call delay
bsf E
movf temp,w ; SEND 2 HALF DATA TO LCD
andlw OxQF
movwi led out ; SEND TO LCD
bef E
moviw 25 ; DELAY 5 ms
call delay
bsf E
return
delay ;5 ms
movw{ geountl
moviw OxOa
movwf geount2

moviw 0x20



movwf
decfsz
goto
decfsz
goto
decfsz
goto

return

BCF
BSF

BSF
MOVF
MOVWF
BCF
MOVF
MOVWF
BCF
BCF
NOP
MOVF
BSF

BSF
MOVWF
RETURN

geount3
gecount3,F
$-1
geount2,F
$-5
geountl,F
$-9

PORTE,2
PORTE,2
PORTE,0
ADDRESHRL,W
PORTD
PORTE,0
ADDRESLRL,W
PORTD
PORTE,!
PORTA,1

PORTB,W
PORTA,1
PORTE,1
DATAS

; DISABLE READ

; ENABLE READ

; ENABLE LATCH

; MOVE ADDRESS HI TO W

; MOVE ADDRESS HI TO MEMORY
; DISABLE LATCH

; MOVE ADDRESS LO TO W

; MOVE ADDRESS LO TO MEMORY
; ENABLE SHIP SELECT

; ENABLE RS

; DELAY 1 CYCLE

; SAND DATA TO LCD

; DISABLE RS

; DISABLE SHIP SELECT

; MOVE W TO DATAS

;*************************NUMBER BY'I'E********#****************

SHOW_RAM
movlw
call

movlw

B'00101000'
led_command

B'00001 100"

; 4 BITS, 2 LINES , 5X7 DOT

; DISPLAY ON/OFF



call
movlw
call
moviw
call
movlw
call
movlw
call
movlw
call
moviw
call
moviw
call

" moviw
call
moviw
call
movlw
call
movlw
call
MOVLW
call
moviw
call
MOVFW
MOVWF

swapf

led_command
B'00000110'
led_command
B'00000001"
led_command
0x80

led command
ngn

lcd data

ngn

lcd data

ng"

Icd data

Icd data

ngy

Icd data

yn

Icd data

wepn

lcd data

ng"

led data
0xCO
led_command
led data
MAKE

RAM

RAM,w

3

b

2

]

3

3

3

ENTRY MODE

CLEAR RAM

RAM ADDRESS HI OF LCD

; RAM ADDRESS LO OF LCD

; MOVE MAKE TO W
; MOVE W TO RAM
; 4 BIT HI OF DATAS CHANGE ASCII



ASCII

andlw
call
call

movf

andlw
call

call
movlw
call
MOVFW
MOVWF
swapf
andlw
call

call
movf
andlw
call

call

RETURN

END

0xof
ASCII_TAB
led_data
RAM,w

0Xxof
ASCII_TAB
led data

led data
NUM
RAM]1
RAMI1,w
0xof

ASCII TAB
Icd data
RAMI1,w
0Xof
ASCII_TAB
Icd data

; SAND DATA TO LCD
; 4 BIT LO OF DATAS CHANGE

; SAND DATA TO LCD

; MOVE NUM TO W
; MOVE W TO RAMI
; 4 BIT HI OF DATAS CHANGE ASCII

; SAND DATA TO LCD
; 4 BIT HI OF DATAS CHANGE ASCII

; SAND DATA TO LCD





