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PERSONAL CHECK- IN SYSTEM
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ABSTRACT

This thesis presents the project of check- in personal system using barcode card.
The system consists of microcomputer and microprocessor units.The microcomputer
unit is a centralized host that controls and communicates data with microprocessor
unit. The microcomputer unit can be connected to maximum 32 microprocessor units
via RS-485. Each microprocessor unit reads code from barcode cards or key matrix

switches. Check- in time will be consequently recorded in microcomputer unit.
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DC2 SR 2 2 R R R +R

DC3 $S 3 3 S S S +S

DC4 ST 4 4 T T T +T

NAK sU 5 5 U U U +U
SYN sV 6 6 v \' \' +V

ETB sW 7 7 w w w +W

CAN $X 8 8 X X X +X
EM sY 9 9 Y Y Y +Y
SUB 5z : z z z z +Z
ESC %A : %F | wk | %P
FS %B < %G \ %L | %R
GS %C = %H 1 %M } %S
RS %D > %I T %N ~ %T,%X
Us %E ? ; %] - %0 DEL %Y %Z




A )
2.3 N1IABATVBYAUVVDIYNINNIANIF1Y RS-485
T £ 4 v
msfemsdeyauuueynsuasgu Rs-232¢ Wudhnnasgunsdeaisdeya
{ 4 ' U4 1 . . ]
Tuwaldnsdemsdeyaszningnsainieuvugasegs (Point to Poinf) #IU RS-422A
Q’I’ d 3 s 4 -] o & {
wuiumnasgrufienen Rs-2324 ievh Iaunsasnsdemsdoyaldluszozmen
Ag o i A Ag Qo ' o A [
lnadunazdasinsdemsSoyamniuuandudunisdearsdoyasinginsainislde
T 9
gunsalouq 1dgegafisabiifu 10 Amniunes iawnsadedeyadounduaingdnsal 10
¥ v v
anfundumdegnsaludn’ld wSeernan ldimsfemsdeyanmuinsgiu Rs-4224 1iu
4 ¥ a g & A aa ¥ a o & 4y
dumsAeasdoyauvudumdng  Aeliiamsvesdoyadunuumafsinoea dauiuichi
annsavnseeauuuszuyldidulasnsdoya’ld
v i = o 4 v > A o
momaiise IdlinsWaumnasgunsdemsdeyauvulmidu esesiunim
a/ 1 e é é 3 ar o o a/
feamsaenanil Fehfeumsgiu RS-485 Fulumasgunerdoudnmsyauvesdannn
) £ 4
upuadMeisuFeau@eInuunsgIu RS-4224  udvzannsodedoyaldna 2 Aiansly
o a 1 & 4 ¥ s g o Yo
modyanuifissgiden  Fudlunsdearsdeyauvuardgmind nnnavesms1¥dayanu
o a ¥ e o 4 * ol
TuanwuzddidersuBoaiiszdh i ldszozn tazaruSrlunsdemsdoyagusuoadiy
[l 14 [ [
WAsgIuNsdea1sdoyn RS-422A UANIATTIY RS-485 duamsofivzfeaissening
E4 [
gUnsaiviamsTunaymsds Idgagad 32 &1 nfeswnan ldmsdemsdoyaunasgiu rs-
14 i) [
485 1y Wlumsdemsuuuvaega Taslassadrelunisfearsdoyauuy RS-485 uands

71U 2.4

O>—C0—¢
a RS-485 RS-422 ’
DUNA .. °1ANA
et 100 OHMS s H
OO0 L
D Fudun

—

1 2.4 Tnseadavesnidemsdeyauuueynsninasgiu RS-485

To o d' e 9/ o o o Ag J \
RS-485 lusiagtuvnves s Tanea neinnldaunussuunwannyu Tasyueg

b4
vanszuuesiwsidon 19Tds Taneauuy Tvuinldau uenonil @a5uuazdade I

s ligauntindeild Rs-485 ansohunldaueduumsnate
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2.3.1 giupumsdemsdeyauuy RS-485

wIsnanuuNTmehdyna@oudy (Two Wire)

dy A 4 a o JA [ o i
RS-485 iyuaedagu ﬂmflumiﬁamiuummmanqma ANHUSYDINTITTIU-T

< o o @ W 1 o t o ] o
doyavzihu I ludnwazndaduivu-de  Taemsdmuadingdumsiunieds zgadmua

9 Y vr Y A & v dy & (] [ T e a
Mefiivie (MASTER) Yeaveunisvionuuil fie sxyielssndamededyanunldly

A1521ATBYY

M a a A ¥
1919 2.2 ﬂ15!ﬂ53u1ﬂﬂuu1ﬂi§1uﬂ’ﬁﬁﬂﬁ’ﬁmﬂya‘vnq EIA

mnilwed RS-232C RS-423A RS-422A RS-485
Tnuamsiinu Single-ended Single-ended Differential Differential
el zTadad 14980 1 el 16781 32 60
vousu'la 1#250 10 f73u 10 23 325y
A 1N1IvRIGANUTRANY 50n 4,000 Ym 4,000 #@ 4,000 Y
fudadoya
sanmsdidoyagagain 20k 100k 10M 10M
#inIUIN)
usaan T Tnunsauga +2.5V +6V +6V +12V
0 2.5V Y
Driver output +5V ﬂ:ﬁjﬂ +3.6V ﬁ:'lijﬂ 2V ﬁ"lqﬂ +1.5V ﬁ.'lf]ﬂ
+ 15V e +6.0V A
Driver load(W) 3k §1 7k 450 fgga 100 1A 60 A1gA
Driver slow rate 30 V/Agagn NA NA
nsuaiadionniyada 500mA 150 mA dA2997 | 150 mA @A2395 | 150 mA dR2993AD
295 257U V M58 i1 Gnd i1 Gnd Gnd 250 mA AN
Gnd 937U 8 Ve 12V
AIRINAIUN D Tﬁﬂﬂ NA-Power On NA-Power On NA-Power On 120k
YDAAITAUW) 300-Power Off 60k-Power Off 60k-PowerOff Power On, Off
A1nuMunIuBuyAved 3k 7k 4k 4k 12k
At (W) f
alada5y +3V +200 Ma +200 mA +200 mA
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Ay A5u-Ta

T

120 OHMS 120 OHMS

AN -
Cd

A2TU-tfa S<_ ; fada \

N

s b3

311 2.5 nTedeues RS-485 tuun 1dmnhdyyuasudu (Two Wire)

o o

v
[ -

nFenanvuilFeaneihdaadidy (Four Wire)

o o

g Jd A o

. ” d&l - ﬁ [l
ﬂ'liﬁi’)’d'li‘lli‘)llﬁ RS-485 tluuu a9l llﬂ'liﬁi‘)ﬁ'lillﬂ‘l]ﬂ@@mﬁﬂch' ADANHUSYDY

L'

s 1 9 o s [ -t s A' r o 1]
mssu-dedeyamuisammsiuazasdoyal@lunaudoadu lesnniiivadeyasgily
o o a At oA d o vy < ' Adq v o
$1au 4 1du deRveuniediouuuiife aruslumsiu-dedeyaszdindwuuildmni
I 9/ 1oAY S A ny A ' v 1 o _ as '
dyanuaeudy uanlideidons sedwifesrldngludiuvesmnihdyyinuinadwy

~
PFmnihdygaaeudu2 g Taehilvan 190 9ziszneudizdids 149 uazd@asy 1 42
1 9/ At 1 [ as 1 o
(azAYeINIINAIUMUNFBATBNTEHINMIeTy Y IMilaT 60 Tory
o @ & Tt a ] [y
- wdyavesdddeluannzesd nszuadaluifu 100 mA lugreus sl
FEUIN -7 D9 12V
d o 1 (Y d ' @ t
- 1ayavesdada Ifussiu Tiihednye 1.5 99 sv Tugrauseduidhsgnin -
78412V
@ 1A @ e A v o Ada 1 o v g
- gadslinssflesfiudaesidauerdna lunsdifidrdanatsy d1 dedeyasen
unieuq iy
AMANDANNIZVBIAIFY RS-485
[ 9/ a =S = vy [ a d
- mmwdumuduyaiiaigs Taefia1 hitesndt 12 AlaTewy
@ o a1 [y a t <
- wfy fawseduIdidunesenin -7 e 12v
- 5y ansnaeudesnedyauiuand e IndyIu Truasnld

ARENTAIRNIZUBIGMN BTy 104 RS-485

]
=3 1 a

k4
- gaedyaunlFdmiumsSu-dedyginlussuy RS-485 11U A2sAUAAY

fhundsauienisaaneudyanusuniu
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ANNHINBYBIYUA A (Unit Load)

ﬂuﬂTﬂﬁﬂ z‘flummu'nmnwﬁwmmm llﬁ“’ﬁ’)ﬁ\i‘ﬂﬁ'lll'l'iﬂcl‘b'\i11]1J1.lﬂ’d"lfl

2
Aoy “deguils Tasez ZUYUAVA Unit Load (U.L) 9 RS-485 gou3u 147 32 Unit Load

o

Aegmodya o 1 ¢
tnyvesyialvan HuTuaafildnszua 1 ma fusedu i Tuuasay 12 \%
mnaﬂuﬂsuﬂanmﬂmm Haz/Mse A5y uﬁ"lmmmmmmumumﬂﬂmnmmcﬂm'mu
mamauﬂmaﬁmmmm Al
- Wulausnasgiu rs-4ss, RS-485, CCITT V.11 ung X.27
- eWRavesdIduiiuuuy 3 aan(State) sndu SN 751768

- enimaddsrnsadunszia ldqage 60 ma

AANNAUMUBURAvesRaTUTiA s Zam 20K (fieefiga)
MsulisnalBuna (nput sensitivity) szanas +200 mv

19i30q sv

1

MIAIUNTIUINGAITU-T
fe

Avesnszuaiaileegluanizesii 12v fa A 0.1 ma

A090A1 (U.L) = 0.1 mA/1.0 mA = UL,

Avesnszuaduafius sy Iihduna 12v e bifu 0.6 ma

A15UNAT (UL) = 0.6 mA/L.O mA = 0.6 mA

dWioNnsanTnan 1 @asuunzdads) e =(0.140.6)mA/1.0 mA
=0.7U.L.

as Qs 4 ¥ -é g o af ' 1
Moty Iuiu-asdeyaguilsannsosessudaiu-aeld = 32/0.7 = 45 9

2.3.2 RS-485 Protocol

=y

.
i as 1 g J N Qs 4

RS-485 ﬁJuﬁau'lwmnﬁsnuazmﬂ’fm,‘mw'lﬁ’wmuwumnﬁa‘l‘ffﬂmznnnﬁﬁaﬁm’fa

yauuy RS-485 Tﬂﬂllﬁlﬂizt.lﬂﬁmmﬂ Protocol. BSC Protocol, HDLC Protocol 118 Xebec

Y o ] I'd o 1 ¥
Protocol (ioa$reyavesdenimlunsiu-dedoya naznrlszgnd fisrwazidoadane 1
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1. lsuveedoyailszneuday Header Portion 1A% Data Portion

SYN SYN SYN HEADER DATA PORTION SYN SYN SYN

Header Portion

Tudauve Header Portion 499 RS-485 Protocol 1@Uszgndnteinuisdauves
DDCMP (Digital Data Communication Message Protocol)
HDLC (High Level Data Link Control)

9
Xebec Protocol  lauiisisazideadene 11iife
SOH TYD EXC CDAT FSEQTF Fserr ADDRESS LRC#1
8 bit 2 bit 4 bit 10 bit 8 bit 8 bit 24 bit 8 bit

SOH : Start of Header (8 bit)
FudiunaasmsSuduve a1 1uUe Header Portion HUU1A 8 19
TYD : Type of Data (2 bit)

g 1 Hq ¥ < a v P (| (4 .
Huarunlguaasneriiavesdoyanussgegludiuees Data Portion

TPD AnyazveItenl
00 fonnududoya
01 faanutludrds
9/ o z;/ a o
10 Faanuiumdumenisiimes
11 deanuiludeninuneusunindaneusy

CDAT : Count of Data (10 bit)

Hudunaassiuuvesdoyadiussgegly Data Field voe Data Portion Tasvudeya
uup'luuid Iégeqe 1 Kbyte/1 sy gmmsnﬁumﬂ'lﬁ' 8 Kbyte/11H53)
EXC : Expansion of Count (4 bit)

fhudrunaasinvesves CDAT fve 4 ia

Tallsn =0 UAA9I1 CDAT Jvia 10 U

=1 an9d1 CDAT #v11@ 13 Ua (1WN910 3 TAYBIEXC)
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FSEQTE : File Sequence Transfer (8 bit)
0: dedonnuilazmsy hidesiiorsandn dnves FSEQTE g Fserr
1: dedennuuuudiosnaegmlsy Rrsusn 7 Javes FSEQTE 1a¢ Fserr
NFs: Number of Frame Sequence Begin to Send (3 bit)
uaasddusudonudiozds (0-7) Nvu1a 3 i
NFr : Number of The Next Frame be Recive (3 bit)
uaraadwumsudennudfios sy (0-7) Fvua 3 iia
P/F : Poll/Final bit (1 bit)
nstiuansdsdonduldinesiuea v p/F du P : poll

P=1 gugeulinesiusansusv'ls

P=0 1ligusenlimesiueamimnsonsusn'ly
nsdirumesdedenimlfimesiuen i p/F Sy F: finall

F=1 gugoulfioumesaunsonousy'ly

F=0 §litusenlfirumenousy'ly
Fserr : Frame Sequence error

uarasdonuAanata vute 8 §a Fserr Usznoudas

F1

1 bit

F6 F5 F4 F3 F2 F1

1 bit 1 bit 1 bit 1 bit 1 bit 1 bit

Fo

1 bit

fIvda 19U fusidedoyn 5 My (0.4) ma s 1tz 3 FeRanana
Fserr = 00001010b
ADDRESS : Adress of bode (24bit)
dhuidunaasidumiwesisuiaadedenisaadedas Hyua 24 ia
A' @ o Y] o
iledrsuiuduaunes
ADDRESS = CXX : C =43h (ASCII)
: XX = 01-32 (ASCII 2 BYTE)
d'{ o o g
Wemsuiumesiuea

TERMINAL = TXX : T =54h (ASCII)
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LRC # 1 : Longitudinal redundacy Check
Fudrunaasarwianmanazidunimdaniumanainves Header Hvuna 8 fa
DATA PORTION
Tudauves Data Portion Y84 RS-485 Protocol 181szgndn1ninunsdauves

HDLC Protocol : High-Level Data Link Control Protocol
BSC Protocol : Binary Synchronous Communication Protocol
Xcbee Protocol

9
Tagiis18a2108AvUDY Data Portion A3

STX DATA FIELD ETX LRC#2

8 bit 1-8 Kbyte 8 bit 8 bit

STX : Start Text (8bit)

@udaunanensGuduvestonddau Data Portion fivtna 8 Ia

ETX : End of Text (8 bit)

nﬂudauuﬁmmsﬁyuqmm%mmdau Data Portion #y11a 8 {ia

LRC # 2 : Longitudinal Redundacy Check (8bit)

fludunanssiansrvaouves Data Portion Jviia 8 {n

DATA FIELD (1-8 Kbyte)

@udrunaasdeyaildlunshiade Svinalifu 1024 Fsnbsaemsudeninu (vene

14
18 8192 d28nwe) Tasfigluuuaail

COMMAND SEP SDB DATA EDB
8 bit 8 bit 8 bit ASCII CODE 8 bit
COMMAND

o & f
AoyAf 179984 RS-485 Protocol
SEP : Seperator (8 bit)
o s n’z’ 1 o v o q) =} a I'd
!‘lh-lﬂ')ﬂuiz‘ﬂ'JNﬂ']fNﬂﬂ%ﬂgﬂﬁi@ﬂ'li']ﬂlﬂﬂﬁ

SDB : Start of Data Block (8 bit)
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Fudrunanmssuduvesdoyaniemsiiines
EDB : End of Data Block (8 bit)
rf]uthuuammst‘?yuqmm%’agaﬂ?amﬂﬁma?
DATA : Data or Parameter (ASCII)

fludeya uie windiwes guuvudlusva asci

2.4 MuaaNa Led U0

{4
awsRAIaaIHa Led tuuya oon Idiludsi
1. Character Led Module
2. Graphic Led Module
3. Segment Display Type Lcd Module
t4
Tavlundaznuviifeziiddsznovina q ubelditu
1. Dot Matrix Led (fluduaasnaludnynznsdauazdadiesiunasiodiuves
d' as o/
afludnsyanussudn
. [~ o o @ s [ a a & a Jaa
2. Driver [Hudmsudyanuoindiniuguandundn Led onfinilaTasliiwesniioy
1919 HD44100H, MSM5259
3. Controller HufSudoynsingilnsainisusnin nozsan1sAIuAN Led Module
Thauuaawanie q 15y psavsenw ManadIenys Hudu Tasliwes ledniioulsd
a A

& s/ v o v 1 4
fiufie HD4478 FezlSuvnuaasdidnysidudulvel uazives HD61830 s l1Flunuy

naasnmnsind

4 4

r3 9 o’l’ v ~ o 9 ar s o
Tumshouaslsou Led 1 TundazuSines1ddniuge Alinannisiau
A ar v [} Aa - [ 2 A ar agA -4
mifou q fudtudaulng 1c Afeunnfigadanildiidudniugu Led Afeiues HD44780
Tagztuuunisiauveaiu l@fuinasguldiudiniugu Led #10u 9 Ao
ar é 4 L4
HD44780 fluled LSt dmilsl¥mauay Led Tasuaasnaluzddasnysnie

v e gt o @ [ 9 o =} a I~1 [ T a
AYANHUAN 9 ﬁ']iluﬁnﬂ'iﬂﬂﬂﬂl‘lf\ﬂul!ﬂﬂ 4 UA Y39 8 UA ﬂ‘lﬁ Tﬂﬂﬂ1!51ﬂﬂl!‘ﬂ‘ﬂ 4 Uq 9%

3 kel
1w

[] 3 Lt
dold91ui DB7 - DB4 wvimiu Tagdeyansausniidaiu HD44780 exieiludeya 4 dauu
9/ o1 & g/ PUg
uazdoyandweuniuiludoya 4 Jads
dlofloult HD44780 shawfezimsSdadaiueslagzlfnadszina 10 ms
14
wawnld v, 4.5 volt uda Tavezida daeededl

1. hinsaudoyavenin Led
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2. Aentda mnely
pL=1: fumsdaldnsdadenyy 8 da
N =0: 1§ fu 1 ussianisuaasma
F = 0: 5x7 Dot AenileAesnys
3. WlaAla Msuaawa
D =0:Display off
C=0: Curror off
B=0: Blink off
4.197g Mode Set /D =1; +1 (s Counter 2 1)

S=0: No Shift

NP IAUIAITY HD44780

1. auniLeMw

RS RW DB7 DB6 DBS DB4 DB3 DB2 DB1I DBO

0 0 0 0 0 0 0 0 0 1

0 9 1
mdstivziums@euyesing use Space (ASCI 20H ) 1911111 DD Ram #ianua
1AZYi1A15 Set DD Ram Addresser Hugud @2 Curror szady legduimisuugadioiie
Y9998N M AM Set /D =1, S lifimsi/asuudas

2. ndvldgaisudy

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 0 0 0 0 0 0 0 0

° & g ° ¢ o o 1. ]
Adailesin1g Set DD Ram Address iHugud @ Cursor vady Tegdumiauy
AAF 11D UDI9BN N ﬁaua‘lumw"l;jnﬂ'ﬁauuﬂm

9 LT

3. damsidglvua

RS R'W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 0 0 0 0 0 0 0 I'D S

: 32815
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Bit /D : Tasszifludrdmualiiudedouniesmdoyauds vevir1¥ DD Ram
P S 4
Address IWuYUnilanSonanmilalag
1= Wy
P
0=aANINIY
BITS : Wudmuauaasnalasd s =1 szffumslddeya udada cursor agivd
foyavzgndulimedio §15=0deynrzeghaa Cursor vgadulnenile
4. mugumsitadanihoenw

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 0 0 0 0 0 1 D c B

BitD : fufalidadanvenin lay

D=1 9% on UIag

D =09¢ off

BitC: 9z 1¥uaas Cursor 1ia C=1 uazdlidesnisuaas Cursor bitC= 0 Tag
) Cursor 92047l line 71 8 unUY 5x7 dot UAz9zey fine 7 11 UL 5x10 dot

BitB: (fuiin Set MIATLNT UV Cursor 1AEB =1 MINTENTL B=0 lufins
nsensy Taslissoznamsnsensvlseuinl 379.2 ms

5. MAUARIMHIUIUBY Cursor

RS R'W DB7 DB6 DBS DB4 DB3 DB2 DB1I DBO

0 0 0 0 0 1 SIC | RL

dlusdasmualidumia Cursor viedoyalilifanisdrensounTaglideslde
@ A A v
duvsuniesulay
6. Function Set

-
RS RW DB7 DB6 DBS DB4 DB3 DB2 DBl DBO

0 0 0 0 1 DL N F

I a [ ] a a
Bit DL : iunisianisaaas s Ididuuuy 8 anse 4 da
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TasthdoamsAnas 4 A DL=0 uaz 8 UaDL=1
N: Humsgaussiamsuaaka N=0 uaas 1 Ussna
o Ad 4 s gq v
N = 1 uaad 2 ussnia lunsdifunnn 2 ussne ald SetN= 1
F: Hunmsi@auuia Dot mMSUEAIHA 5x7 150 5x10 1Ay

F = 0 fluuuy 5x7 waz F=1Suuuy 5x10

N F No. of display | Charcter font Duty Remarks
Line factor

0 0 1 5x7 dots 1/8

01 1 5x 10 dots 1/11

Cannot display 2 line with

1 * 2 5x7 dots 1/16 5 x 10 dot caracter font

7. 1 EadMYEIYes CG Ram

RS RW DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO

0 0 0 1 A A A A A A

<— Higher Order bit Lower Order bit —>

} 4
HD44780 1uziiniiigaiusieg 2 ga Aenileanusifeyaudann ( DD Ram )
$71U2U 80x8 T LaT MUIANNTITHASNYT (CG Ram) $1U 512 10a taz 7200 Ua A1ds

} 4
A

o/ ° ' ° < o [ 1
fivzdludadadumisly oG Ram Tasdewimsdadumisaoudsunseswdoyanin cc
Ram @20

8. WaRurKaves DD Ram

RS R/'W DB7 DB6 DBS DB4 DB3 DB2 DBl DBO

0 0 1 A A A A A A A

<— Higher Order bit Lower Order bit —>
-
° v 1 o ] ~ A v ]

Lﬂummlwmmnmuﬂu DD Ram 1Nﬂ1ilﬁlﬂuﬂiﬂﬂ1uﬂ1ﬂ1ﬂ DD Ram ( DD Ram
A 4 :’l 9 ° o * d' A J é’ T o
9 AIUNVZUAAIHANUI0D Led ) Tﬂﬂmuaumlmm NILUNAYULUID Led WVUBYNU NI
< 1
(FAATN AY

N =0 (1u53%a) dwmiavzegh 00H - 4FH
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N=1(2 Us59A ) AWMUQ 928y 00H - 27H dM5TUUTINAN 1 UAY 40H -
67H dMTUUTINAN 2

HUUAITOAAWNUIUBY DD Ram M99 Led ULV 16 A28ANT 2 US5HA

00 01 02 03 04 05 06 07 08 09 OA | OB oC oD OE OF

40 |41 |42 |43 |44 |45 |46 |47 |48 |49 |4A |[4B |4C | 4D |4E | 4F

9. 91U Busy Flag #azeinumia

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 1 BF A A A A A A A

<— Higher Order bit Lower Order bit —>

fufrdss i Busy Flag Seezfludaueniia HD44780 fegluvinunisie
melusgnisegluanmnioniudeya Tay

BF= 1 agluvinumsiammelulindousziudeyanieds

BF= 0 wionsziudoyansemda’ld

ua:uan11mfrﬁ'«ﬂuf‘i1f°§'qé1ufi11’1’aga¢i1smﬁwm CG Ram %39 DD Ram @3¢

10. Weudoyandlu CG 1139 DD Ram

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

1 0 D D D D D D D D

<— Higher Order bit Lower Order bit —>

dlusmdadoudoyaidlylu cG vie DD Ram Tasdiolioudeyaias Address vty
1Y wa ° o A d [] o 4 1
nienalasda TudamudidsidalunisidhgTnuadedmuaiiozdintunsi@sudeyaves
o d o I} é’ 1
CG Ram %38 DD Ram Y Tagmsidad wmisved CG Ram Yuanneuvzioudoyn

11. 8 1u4Pya091n CG ¥30 DD Ram
f

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

1 1 D D D D D D D D

<— Higher Order bit Lower Order bit —>
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fludrdaeueidoyanin CG Ram #ie DD Ram Taeriaus 1151910 DD Ram finases

Wdudadumisnouiie W doyatisnldhuiu DD n¥e cG Ram MAAAITON
sziudns 1 Led tudwfivudmdeidadunrnuasdanudeenisluvinad
8NY9, Cursor wdnTus e adsudasaus iUl DD Ram faviadnysluseniwn
Led mifaamnsammuadumisdisnysiiezlfifauuseld Tasmadadumia DD Ram
a3l lwidedagumis DD Ram
M3tlieudeya CG Ram

mmnsadeudoya ldTasimuaduniwes CG Ram foulasdiould 64 @i
Bit 5-Bit 0 ua:ti"iaﬁmum‘hnmﬁauﬁ'oﬁﬂxﬁmﬁﬁﬂu%’agam"lu CG Ram Tagifludnuue Bit
9 Bit 198 1 #26AYT AB 5X7 Dot &u%:“l‘i’f'i’fm‘,!a 8 Byte tnziifaifoudeyanilu CG Ram
udanausezlFnud ideudeyanslu Db RAM Ao deayaludumisnswsiadasnys
AUMUS 00H-07H 11e199 Tunisae 19411 o HD44780
1. RS vwifluvuien Registor meludaiiog 2 & fie
Instruction Registor (IR ) 1A Data Registor (DR )
Taoduihu 1 vzifiumsiden Data wazduiu o veifumsiondrds
2. RIW (Read/Write ) iHudaidieninzilsuniesudoyanind ic Tas
gudoyn =1 [Woudeya =0
3. E(Enable Signal) fuvidmuaanmwasiuidsusudoya
4. DBO-DB7 fluwfudsdeyasindiic
5. vDD Midoaiaaees 5V
6. vss flumnsng

7. vo fhnfuussdulumsdy Led Madansodn



UNN 3
A1509NUUY NITTFIUAZNITVINY

3.1 a1
MIBRNILLTZULATISTRUYARaI IMIIBIUsEneUdIsaesdIuAe daulszuia
T A L 1 =) 1]
e 1Az aIUUe9NeT Feaaudsuana ldun ulasaeuiuaes uaz lulas Tusiwaes aiu
Vot o 9 o Y 4 o Y ad o 4
¥992905 1AUA dauvessesiudeyanindassiaus 1Aa tazaeessudeyaninfdumindg
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#include <stdio.h>
#include <string.h>
#include <ctype.h>
#include <AT89x51.h>
#include "lcdcmn.h”

#include <intrins.h>

#define PORTA 0x6000
#define PORTB 0x6001
#define PORTC 0x6002
#define PORTP 0X6003

unsigned char idata Xint_0;

int a;

unsigned char xdata *p;

unsigned char idata Key_Char;
unsigned char idata ID_Code[8];
unsigned char idata Pwd_Code[3];
unsigned char akey,keybuf;
unsigned char row;

char *str;

char buf[LEN]:

char i,l,skey.spwd,ID_OK;

bit bar;
bit key;
bit Serial; 1

bit pwd_key;

void Barcode(void);
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void Key_Sw(void);

void title(void);

void start(void);

void delay(unsigned int val);
void init8255 (void);

void initlcd(void);

void lcdctri(int command);
void Icdwrite(char c);

void setpos(unsigned char row ,unsigned char col);
void clrscr(void);

void printflcd();

void lcdbarcode(void);

void Icdidkeys(void);

void lcdpwdkeys(void);
void inkey (void);

void Id_Char (void);

void getidcode(void);

void getpwdcode(void);
void Pwd_Char(void);

void Chk_Key(void);

void Del_Key(void);

/*i*t****t**t******/

/** main program **/

/**i*it**i*ti**ttti/

void main{void)
{
charc;

unsigned char i;

IE = 0x85; /* Enable Interrupt 0,1 */
TCON = 0x05; /* Set Type Contro! Interrupt */

/*'1"= edge/low or '0' = level triggered */
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start();
init8255();
initlcd();
clrscr();
delay(200);
title();

for (i=0;i<5;i++)delay(30000);
lcdidkeys();
i=0;

bar = 0;
key = 0;
ID_OK=0:
Serial = 0,

while(!Serial){

if(key){
/Ncdscankeys();
if(1ID_OK) d_Char();
if1D_OK) Pwd_Char();

key = 0;

if(bar){
Icdbarcode();
bar=0;

/******t**t*t****t******tt***tt****ttttttti*t***********t**tl

/**************ttt FunCtlon FOF Used **tty*t*t*t*tttttt**t*/

/***************** A“ Of funCtiOﬂ twt**rt**tt*tttttttttt/

/*i*t*it***t*ii***t********t*****t*t***t****t*********tt****/



void title (void)

{

}

/* Display Title */

setpos(0,0);

printf("Check in System ");
setpos(1,0);

printf("< By Computer! >");
for (I=0:i<2;1++)delay(30000);
*setpos(0,0);

printf("Create By EC.2/2");
setpos(1,0);

printf("Jigko MIN Frank!");

for (I=0;1<2;1++)delay(30000);
setpos(0,0);

printf("** Advisor By **");
setpos(1,0);

printf("Mr. Koson Trachu");
for (1=0;1<3;!++)delay(30000);*/

void Icdbarcode (void)

{

void Icdidkeys (void)

{

clrser();

setpos(0,0);

printf("INT. BY BARCODE!");
setpos(1,0);

printf"ENTER 1D. CODE #%);

setpos(0,0);

printf("<Enter [D. Code>");
ID_OK=0;

setpos(1.0);

printf(" [ 1°);

47

/* Display Barcode */

/* Display Input ID. Code */
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if (skey==0){
setpos(1,0);
printf("™ 1
skey=1;
}
}
void inkey {void) /* Display Charecter */
{
akey&=0xf0;
akey=keybuf>>4;
switch (akey){
case 0x00:{ putchar('0'); Key_Char = '0"; pwd_key=0:} break;
case 0x01:{ putchar('1"); Key_Char = '1'; pwd_key=0;} break;
case 0x02:{ putchar('2"); Key_Char = '2": pwd_key=0;} break;
case 0x03:{ putchar('3"); Key_Char = '3"; pwd_key=0;} break;
case 0x04:{ putchar('4'); Key_Char = '4"; pwd_key=0:} break:
case 0x05:{ putchar('s'); Key_Char = '5'"; pwd_key=0:} break;
case 0x06:{ putchar('6"); Key_Char = '6"; pwd_key=0;} break;
case 0x07:{ putchar('7"); Key_Char = '7'; pwd_key=0;} break;
case 0x08:{ putchar('8'); Key_Char = '8'; pwd_key=0;} break;
case 0x09:{ putchar('9"); Key_Char ='9", pwd_key=0;} break;
case Ox0a: Del_Key(); break; /*KEY *=BACK SPACE */

case 0x0b:{
if (11D_OK) getidcode ():
else if ((ID_OK) && (i!=0))
getpwdcode();// i1=0;
} break; /* KEY # = ENTER ¥/
default: {

}
void Id_Char {(void) /* Print charecter to LCD MODULE */



setpos(1,i+4);

inkey():

delay(200);

ID_Codel[i] = Key_Char;
if (Ipwd_key){
setpos(0,0):
printf(*%c",ID_Codel[i]);
}

i+

if(i > 8) Chk_Key();

void Del_Key(void) /* Delete Charecter/
{
if(i > 0){

jon

setpos(1.i+4);

putchar(' );

if (i<0) i=0;

setpos(1,i+4);

setpos(1,i+4);

==

void getidcode(void)

{
if (i< 8){

49
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setpos(0,0);

printf("< Data Error!l >");
delay(60000);
setpos(0,0);

printf("<Enter ID. Code>");

void Chk_Key(void){
if("1D_OK)
if((i > 7)&&(akey==0x0b)){
setpos(0.0);
printf("* Get Data OK. *');
delay(30000);
delay(30000);
spwd = 0;
lcdpwdkeys();
ID_OK =1;
i=0;
}
else {
ID_OK=0:
setpos(0.0);
printf("< Data Error!! >");
delay(30000);
delay(30000);
setpos(0.0);
printf("<Enter ID. Code>");
setpos(1,0);
printf("™* [ 1
i=0;



}
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else if(ID_OK){

void lcdPwdkeys(void)

if((i > 3)&8&(akey==0x0b)){
setpos(0,0);
printf(" Password OK! *");
delay(60000);
setpos(1,0);
printf("™ Please Wait! *");
delay(60000);
skey = 0;
lcdidkeys();
ID_OK =0;
i=0;
Serial = 0;

}else {

ID_ OK = 1;

setpos(0,0);
printf("Password Error!");
delay(30000):
delay(30000);
setpos(0,0);
printf("<Enter Password>");
setpos(1,0);

printf("™ [ 1 4#*");
i=0;

1i--
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setpos(0.0);
printf("<Enter Password>");
ID_OK =1,
if (spwd==0){
setpos(1,0);
printf("™ [ 1 4#*);

spwd=1;

void Pwd_Char (void)
{
pwd_key=1;
setpos(1.i+4);
inkey();
delay(200);
Pwd_Code[i] = Key_Char,;

if (Ipwd_key){
setpos(1,i+4);
putchar("™");
delay(200);

i++:

if(i > 4) Chk_Key();

void getpwdcode(void)

{

if (i<d4){

Hif {1pwd_key){



if (i>4) i--;
I }

void start (void)

{

void delay (unsigned int val)

{

SCON = 0x50;
TMOD = 0x20;

TH1 = Oxfd;
TR1=1;

Tt=1;

for (;valval--);

void initlcd (void)

{
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llpwd_key=1,
setpos(0,0);
printf("Password Error!");
delay(30000);
delay(30000);
setpos(0,0);
printf("<Enter Password>");
/Isetpos(1,0);

fprintf("™ [ 1 4#*);
1=0;

i--

/lpwd_key=1;

/* tmod timer1, mode22, 8 bit reload

*f

/* scon mode 1, 8 bit UART .enable rcvr */

/* th1 reload value for 9600 baud

/* TIMER 1 RUN

/* 11 set t1 ti send first char of UART */

*/

*/



lcdctri{SETFUNC);
delay(20);
lcdctrl(ON_OFF);

( delay(20);
lcdctrl(CLRSCRY;
delay(20);

lcdctri(0x14);

void init8255 (void)
{
p=PORTP:;
*p=0x80;
delay(50);
}
void lcdctri(int command)
{
delay(20);
p = PORTB;
*p = 0x00:
p = PORTA:
*p = command;
p = PORTB:
“p = 0x04:
delay(20);
p = PORTB;
*p = 0x00;

char putchar (char c)
{
p = PORTB;
*p =0x01;
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delay(20);

p = PORTA,;
‘o=c;

p = PORTB;
*p = 0x05;

delay(20);

p = PORTB;
*p = 0x00;

return c;

void setpos (unsigned char row , unsigned char col)
{
delay(20);
switch(row){
case 0: lcdcetrl((0x80+¢olj0x80)); break;
case 1: lcdetrl({0xC0+col[0x80)); break;

void clrscr()

{
delay (20);
lcdctrl(CLRSCR);

void Barcode(void) interrupt 0 using 1
{

EA=0;

bar=1;

i delay(20);
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EA =1,

void Key_Sw(void) interrupt 2 using 2
{

EA=0;

key= 1;

delay(15000);

keybuf = 0;

keybuf = P1;

EA=1;
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Tsunsumademsdoya

/**wvz*t***t******************t**t******* * ok ***/
r* Program Serial for Board 89C51 i

r* By Kitipong Promlert */

I Admin Mr.Koson Trahu */

/**** * * xw*************************************/

#include <at89x51.h>
#include <stdio.h>

/i#include <conio.h>

fpexmeee D for PC and 80C51 ka7

char xdata ID_C51 ="A";
char xdata ID_PC = 'Z';
char xdata Std_Frame = '<",
char xdata Stp_Frame = ">";

//***ttttt*t Send Data to Se”a' *ttttt**t***ttt**********t*r-//

char xdata Qut_Data = 0;

char xdata Send_SumOut = 0;
char xdata Send_Buf[20];
/lchar xdata S[10];

char xdata Send_PC_Error[10];

//tt**t**i** receive Data tO Senal ************t*tt***t******r//

char xdata In_Data = 0;



int xdata In_Char = 0;
char xdata Check_Sumin = 0;

char xdata Recv_Buf[20];

58

[Pt Elage Register Status ™

unsigned int val,

char xdata ID_Code[]="40031404";

char xdata Pwd_Code[]="7700"
char xdata Error = OxFF;

char xdata Right = OxFE;

bit Send_PC;
bit Send_Error;
bit Recv_Error;
bit Yes_ID:

bit Pass;

void buf(void);

void Out_Buf(void):
void Check_ID(void);
void PC_Error(void);
void delay(int val);

void Check_Sum({void);
void Send_Data(void);
void Check_Send(void);
void Buf_to_Ram(void);
void Check_Error(void);

void Char_Amount{void);

/tt*t*ttttttttt*tt**tt xxxxx

'-:x**t**t//

ttttttttt/



/k
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MAIN PROGRAM SERIAL */

/**t*ttt**ttttwtt**tt**wttwttttwtt***ttt***tt*t*tttttttt*tttttt/

vord main(void){ /* execution starts here after stack init */

"

Yes_ID = 0;
Pass = 0;
Send_Error = 1;

Recv_Error = 0;

SCON = 0x50; /* SCON: mode 1, 8-bit UART, enable rcvr  */
TMOD |= 0x20; /* TMOD: timer 1, mode 2, 8-bitreload  */
TH1 = 0xfd; /* TH1: reload value for 9600 baud */

TR1 =1; /*TR1: timer 1 run */
Tt =1; /Tl setTltosend first char of UART */

while (Send_Error){

Send_Error = 0;

Out_Buf():

Send_Data(};

scanf("%s" . &Recv_Buf);

buf();

printf("\n\n\n");delay(1);

printf("Print Form for \n");delay(1);

for(In_Data = 0;In_Data < 17;In_Data++){



1
7
7
"
"

1

"
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printf ("%c".Send_Buf{In_Data]); //delay(1);

}
printf("\n");delay(1);
for(In_Data = O:In_Data < 17;In_Data++){
printf ("%c",Recv_Buf[In_Datal); //delay(1);
}
printf("\n"):delay(1);

printf("Pirnt from string\n");delay(1);

printf("Send = %s\n",Send_Buf);delay(1);
printf("Revc = %s\n",Recv_Buf);delay(1);
printf("Check_Sum = %c\n",Send_SumQOut);delay(1);

sprintf (S,"%s".Send_Buf);
delay(1);
sprintf (S,"%s",Recv_Buf);
delay(1);

printf("from s = [%s]",Recv_Buf);

printf("Check_ 1D = ");delay(1);
Check_ID();
if(Yes_ID){

Recv_Buf[15]=Error;
printf("Yes_ID\n");delay(1):
printf("Char_Amount = *);delay(1);
Char_Amount();

In_Char++;
printf("Char = %d\n" In_Char);delay(1);
Check_Sum();

printf("Check_SumIN = %c\n".Check_Sumin);delay(1);
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if(Recv_Error){
printf("Recv_Error\n");delay(1);
printf("Send PC = ");
PC_Error();

telse{ printf("Recv_OK\n");delay(1):

if(Send_Error){
Yes_ID=0;

Pass = Q:printf("Send_Error\n");delay(1);

tetse{ printf("Send_OK\n"):delay(1);

/l Recv_Error = 0; Send_Error = 0;
if(lRecv_Error && 1Send_Error) Buf_to_Ram();
Jwhile(Pass);

printf("Serial Pass\n");delay(1);

//tt*tt*ttiii PUt Data tO OUtDUt BufferS ttt****ttﬁ**tﬁ**tt*i*!]

void Out_Buf(void)
{
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Send_SumOut = 0;

for(Qut_Data = 0;0ut_Data < 17:0ut_Data+-+){

switch(Out_Data){
case 0 : Send_Buf{Out_Data] = Std_Frame;
break,
case 1 Send_Buf{Out_Data] = ID_C51;
break;
case 2 : Send_Buf{Out_Data] = ID_PC;
. break;
case 15: Send_Buf[Out_Data] = Send_SumQut;
break;
case 16: Send_Buf[Out_Data] = Stp_Frame;
break;
default:{
if((Out_Data > 2) && (Qut_Data < 11)){
§ Send_Buf[Out_Data] = ID_Code[Out_Data - 3];
}
else if((Qut_Data > 10) && (Out_Data < 15)){
Send_Buf{Out_Data] = Pwd_Code[Out_Data - 11];
}
Send_SumOut = Send_SumOut + Send_Buf[Out_Data};

}
Send_Buf[17] = "\0";

//*****************Receive Data TO SER'A!_ PoRT*******t***tt**//

void buf(void){

for(In_Data = 0;In_Data < 17;In_Data++){
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Recv_Buf[in_Data] = Send_Buf[In_Datal;delay(1);
1 printf ('[%c] = ".Send_BuflIn_Data)); /delay(1);

Vi printf ('[%ch\n".Recv_Buf[in_Data)); //delay(1):

1
Send_Buf[17] = \0"

//***t**ttw**w*t**tt*send Data TO SER‘AL PORTtt*t***t***t****//

void Send_Data(void){

printf ("%s\n",Send_Buf);
delay(1);

//t*ttittt*kt*t*****t* FUﬂCtiOn Delay *******************t*//

void delay(int val){
while (val){

val--:

fprexxxrmenr Check ID_C51 of Receiv ftom Serial ™™/

void Check_ID(void){
if(Recv_Buf[1] == ID_C51)Yes_ID = 1;

elsef
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In_Data =0;
Yes_ID =0;
delay(ID_C51);

}
delay(ID_C51+200);

[ Check Sum Data to Receiver from Serial **********//

void Check_Sum(void){

for(In_Data = 0;In_Data < (In_Char - 1);In_Data++){
if((In_Data > 2) && (In_Data < 15)){
Check_Sumlin = Check_Sumin + Recv_Buf[In_Data];
}

4 Recv_Buf[In_Char - 1] = (Check_Sumln - 1);
if(Check_Sumln == Recv_Buf{In_Char - 1]}
Recv_Error = 0;

Check_Send();

if(Check_Sumin I= Recv_Buf[in_Char - 1]}

Recv_Error = 1;

Jrrrxee Check Send Error to Transceiver ** rxx s/

void Check_Send(void){
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if(Recv_Buf[3]== Error) Send_Error = 1;

else Send_Error = 0;

[ Erom Buffers of Receiv to RAM ID & Pwd *******=*//

void Buf_to_Ram{void){

if(Recv_Buf[3]== Right) Pass = 1;

(> Chack Char Amount of Frame Data From SERIAL ******//

void Char_Amount(void){

In_Char =0;

while(Recv_Buf{In_Char] != Stp_Frame){

In_Char++;

{******** Chack Send Data Error for Data From PC ********//

void PC_Error({void){

Send_PC_Error[0] = Std_Frame;



i
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Send_PC_Error{1] = 1D_C51;
Send_PC_Error{2] = ID_PC;
Send_PC_Error{3] = Error;
Send_PC_Error{4] = Error;
Send_PC_Error{5] = Stp_Frame;
printf ("%s\n",Send_PC_Error);
delay(1);
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Compatible with MCS-51™ Products

4 Kbytes of In-System Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cyclos
Data Retention: 10 Years

Fully Static Operation: 0 Hz to 24 MHz

Three-Leve! Program Memory Lock

128 x 2-Bit Internal RAM

32 Programmatle VO Lines

Two 16-Bit Timer/Counters

Five interrupt Sources

Programmaole Serial Channel

Low Power Idle and Power Down Modes

Features
*
*

€ ¢ 0 8 0 9 0 0

Description

The ATS9CS( is a low-power, high-performance CMOS 8-bit microcomputer with 4 Xbytes
of Flash Prograinmable and Erasable Read Only Memory (PEROM). The device is manufac-
tsred using Atmel's high density noavalatile memary technology and is compatible with the
industry standard MCS-51™ instruction set and pinout. The on-chip Flasn allows the program
nemory o be reprogrammed in-svstem or by a conventionz! nonvuiatile memury program-
aing a versatile §-bit CPU with Flash on a monolithic chip. the Atmel
is a powerful microcamputer which provides a highly flexible and cost etffective
solution to many embedded control applications.

The ATS9CS] provides the following siandard features 4 Kbytes of Fiashys i28 Bytes of
RAM, 32 O fincs, two 10-bit timer/counters, a five saurce two-level inferrupt arctutecture, a
fuil dupiex serial port, an-chip oscillator and clock circuitrv. In addition. the ATS9CSI is

mer. By

continued
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Description (Continued)
desigzed with static logic for operation down to zern {requency
ang supports (wo software sclectable power saving modes. The

1die M{ode stops the CPU while allowing the RAM, timer/count-
ers. serial pert and interrupt systern to continuc functioning. Tre
Power Down Mode saves the RAM coatents hul freezes the os-
cillator disabling all other chip functinns until the next hardware

reset.

Pin Description
Yee

Suppiv voitage.

Pont G

Pert 9 is an $-hit open drain bidirectional VO port. .5s an vutput
port each pin can sink eight TTL inputs. When !sate written to
pori O pins, the pins can be used as high-impedance inputs.
Port O may also he canligured to be the multiplexed iow.order
address/data bus duting accesses o external program and data
memory. In this mode PO has inteenal pullups.

Port 0 also reccives the code bytes during [lash programming,
aad outputs the code bytes during program verification, Exter-
nal pullups are required during progran: verificatior.

Port 1

Port | is an &-bit bidirectional /O port with internal puliups. The
Port 1 output buffers can sink/source four TTL iaputs. Whea 1s
are written 10 Pori | pins they are pulled high by the internal
pullups and can be used as inputs. As inputs, Port | pins that are
exteraally being puiled low will source current (liL} because of
the intemnai pullups.

Port 1 also receives the low-order address bytes during Flash
programming and program verification.

Pant 2

Port 2 is an 8-bit bidirectional I/0 port with intemal puitups. The
Port 2 output buffers can sink/source four TTL inputs. When s
are written to Port 2 pins they are pulled high by the internal
pullups and can be used as inputs. As inputs. Port 2 pins that are
externally being puiled low will source current (liL) because of
the internal puilups.

Port 2 emits the high-order address byte during {etches from ex-
ternal program memory and during accesses to exiernal data
aermcry that use 16-bit addresses (MOVX @ LPTR). ia this
application it uses strong internai pullups when emitting Us.
During accesses 0 cxternal data memory that use $-bit ad-
dresscs (MOVX @ RI), Port 2 emits the contents of the P2 Sge-
cial Function Register.

Port 2 2lso receives the high-order address bits and snme contrel
signals during Flash programming and verification.

Port3

Port 3 is an 8-bit bidirectional [/O port with internal pullups. The
Port 3 output buffers can sink/source four TTL inpuzs. When is

76

AT83C51

are written to Port 3 pins they are pulled high by the internal
pullups and can be used as :nputs. As inputs, Port 3 pins that are
cexternally heing pulled low will source current (1:L) because of
the puliups.

Port 3 also serves the functions of various special featires of the
ATSGCS| as listed below:

| Port Pin I Alternate Functions '
] P3.0 RXD (serial input pori) '
i P31 TXD (serial output por) :
, P3.2 TNTO (extenal intarrupt 0) i
' P23 INTT (extenal interrust 1) ‘
P P3 TO (timer 9 exienal input) '
% 3.5 T_1_((imer 1 exiernal input) ;

P3.6 WH (extenal data memory write strete)
i £3.7 RD (extemal data memory read strobe)

Port 3 also receives some control signals for Flash programming
and programnming verification.

RST

Reset input. A high on this pin for two muching cycles whiie the
oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulsc for latching the low byte of
the address during accesses to cxternal memory. This pin is also
the pregram pulse input (PROG) during Flash programming.
in normal operation ALE is emiticd at a constant rate of 1/6
the oscillator frequency, and may be uscd for external timing or
clocking pumposes. Note, however, that one ALE pulsc is
skipped duriag each accsss to external Data Memory.

If desired. ALE operation can be disabicd by setting bit0 of SFR
location 3EM. With the bit set, ALE is active oaly during 2
MOVX or MOVC instruction. Otherwise, the pin is wcakly
pulicd high. Sctting the ALE-disable bit has no effect if the
microcrontroiler is in external execution mode.

PSEN

Program Storc Cnable is the read strobe to cxternzi program
memory.

When the AT89CS1 is executing code from external program
memory, PSEN is activated twice each machine cycle, except
that two PSEN activations are skipped during cach access to ex-
ternal data memory.

EAVee

External Access Enable. EA must be sirapped to GND in order
to cnable the device to fetch code frem external program mem-
ory locatiors starting at GOOOH up to FFFFH. Note, howcever,
thatif ioct. hit 1 is programmed. EA wiil be intcrnally latched on
raset.

EA should be strapped to Ve for internal program executions.
This pin also receives the §2-voit programming snabic voltage
(Vrp) during Flash programming, for parts that require !2-volt
Vpp.

continued



Pin Description (Continusd)

XT~L

Taput to the inverting esaiilator amplifizr and input 0 the inter-
nai clack operating cirzuit.

XTAL2
Cutput from the inverting escillator amplifier.

Oscillator Characteristics

NTALI and XTAL2 arc the input and output, respectively, ofan
inverting ampiifier which caa be configured for use as an on-
chip osciilator. as shown in Figure i. Either a quartz crystal or
ceramic resonator may be uscd. To drive the device from an
external clack source. XTAL2 siould be left unconaected while
XTALI is &riven as shown in Figure 2. There are no require-
ments on the duty cycie of the cxternal clock signal, since the
iaput to the intemnal clocking citcuitry is through a divide-by-
two flip-flop. but minimum ard maximum voltage highrand low
time specifications must be observed.

Idle Mode

In idle moce, the CPU puts itsclf to sleco while all the en-chip
peripherals remain active. Tre mode is invoked by software.
The content of the on-chip RAM and all the special functions
registers remain unchanged dudng this mode. The idle mode
can be terminated by any cnabled interrupt or by a bardwarc
resetl. *

it should be noted that when idle is terminated by a hardware
reset, the device normaily resumes program execution, from
where it left oif, up to two machine cycles before the interaal
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Power Down Mode

ta the power down node the oscitlaior is stopped, and the ia-
struction that invokes power down is the last instniction exe-
cuted. The on-chip RAM and Special Function Registers retain
their values until the powsar down mode is terminated. The oaly
exit from power down is 2 hardwarc resct. Reset redefines the
SFRs but does not change the on-chip RAM. The resct should
nat be activated before Ve is restored to its normal operating
leve!l and must be held active long cnough to aliow the oscillatar
1o restart and stahilize.

Figure 1. Osciliator Conacctions

c2
—i} : XTAL2
i 4
- Ly
(03] |
—jj——— XTAU!
GND

Notes: Cl1, C2 = 30 pF 10 pF for Crystals
=40 pF * 10 pF for Ceramic Resonators

Firyre 2. External Clock Drive Configuration

reset aigorithm takes conirol. Oa-chip hardware inhibits access
t0 interna! RAM in this eveat, but access to the port pins is not M XTAL2
inhibited. To eliminate the possibility of an uncxpected write to
a port pin when Idle is terminated by reset, the instruction fol-
lowing the one that invokes Idle should not be one that writes to
a port pin or 1o external memory. . EXTERNAL
OSCILLATOR XTALY
SIGNAL
— GND
|
1
Status of External Pins During !dle and Power Down
i Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORTS
i idle { Internal 1 1 Cata Data Data Data
L dle | Extemal i 1 Fioat Data Acdress  Data B
i Power Down | Internal 0 0 Data Data Cata Data
Power Down | Extemnal 0 0 Float Data Data Data

AT89C51 s

{A S TN
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Program Nemory Lock Bits

On the chip are three lock bits which czn ke left unprograinmed
(U) or can bz programmed (P) Lo obtain the additional features
listed in the table befow:

When jock bit | is programmed, the logic fevel at the EA pinis
sampled 2nd latched during reset. Il the device is powered vp

Lock Bit Protection Modes

without a reset, the latch initializes to a random value, and hoids
that value uatil resct is activated. It is necessary that the latched
value of EA b in agresment with the curreat logic level af that
pin in order for the device to funciion properly.

Program Lock Bits i

LB1 LB2 LB3 Protection Type i

] ] 19} U r No program lock featues. - ’
MOVC instructions executed from extemnal pregram memery are disasled frem i

2 P U u fetching code hytes [rom internal memory, EA is sampled and laiched on reset, and {
further programming of the Flash is disabled. !

3 P P U Same as morle 2, also verily is disabled. |
4 P P P Same as moae 3, also external exacution is disabled. !

Prcgramming the Fiash

The ATR9CS | i< normally shipped with the on-chip Flash mem-
ory amray in the crased state (that is, contents = FFH) amd ready
to be programmed. The programming interiace accepts either 2
high-voltage (12-valt) or a low-veltage (Vcc) program enable
signai. The low voltage programming mode provides a conve-
nicat way te program the AT89CS51 inside the user’s system,
whilz the high-voltage programming made is compatible with
conventionai third party Fiash or EPROM programmers.

The AT89CS! is shupped with cither the high-voltage or low-
voltage programming mode enabled. The respective top-side
marking and device signature codes are listed in the following
tadle.

! Vep =12V Vpp=5Y :
; TATB9CS1 ATBICS1

: Top-Sice Mark XXXX %XXX-5

! YVwWwW WVYWW

! (030H)=1EH | (030H)=1EH |
| Signature (031H)=5TH | (031H)=51H i
| (039H)=FFH | (032H)=0SH |

The ATS9CS1 code memory array is programmed byte-by-byte
in either programming mode. To program any non-hlank hyte in
the on-ciip Flash Memory, the entire memory must be erased
using the Crip Erase Mode.

Programming  Algorithm: Before progrumming  the
AT39CS1. the address. data and control signals should be sctup
according 10 the Flash programming mode table and Figures 3
and 4. To program the AT89CSI, 1ake the foilowing steps.

!, input the desired memory Jocation on the addrzss lines.

2. Iaput the appropriatc data dyte on the data lines.

3. Activate the correct combination of control signals.

4. Raise EA/Vrpta 12V for the high-voliage programming
mode.
5. Pulse ALE/PRQOG once to program a byte 1n the Flash
array or the lack bits. The byte-write cycie is self-timed 2ad
typically takes no more than 1.5 ms. Repeat steps |
through 5, changing the address and data for the entire array
or until the end of the object fiic is reached.
Data Polling: The AT89CS! features Data Foiling to indicate
the end of a write cycle. During a writc cycle. an attemgied read
of the iast byte written wiil result in the complement of the writ-
ten datum on PO.7. Oace the write cycle has been compleied,
true data are valid on all outputs, and the nexi cycle may begin.
Data Poiling may begin any time after a write cycle has been
initiated,
Ready Busy: The progress of bytc programming can also be
monitored by the RDY/BST output signal. P3.4 is pulled low’
after ALE goes high during programming to indicaic BUSY.
P3.4 is pulled high again when programming is done to iadicate
READY.
Program Verify: [flock bits LBl and L32 have not besn pro-
grammed, the programmed code data can be read back via the
address and data lines for verification. The lock bits cannot te
verified directly. Verification of the lock bits is achicved by
observing that their feawures are enabled.
Chip Erase: The 2atire Flash armay is erased electrically by
using the proper combinaiion of control signals and by hoiding
ALE/FROG low for 10 ms. The code array is written with ail
“1”s. The chip erasc operation must be executed hefore the cade
memory can te re-programmed.
Reading the Signature Bytes: The signaiure bytes are read by
ine same procedure as a normat verification of locations 030H,
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031H. and 032H, except that P3.6 and P3.7 must be pulicd o a

logic low. The values returned are as {cliows.

(030H) = 1 EH indicatcs manufactured by Atmel

(031H) = 51H indicates 89C51

(032H) = FFH indicates 12 V programming

(0325) = O5H indicates 5 V programming

Filash Programming Mcdes

Programming Interfaca

Every code byte in the Flash array can be wriiten and the entire
array can be crased by using the appropriate combination of
conirol signals, The writc operation cycle is self-timed and once
initiated, will automatically time itscif to completion,

All major programming veadors offer worldwide suppont for
the Atmel mizrocontroller scries. Please contaci your local pro-
gramming vendor for the appropriale software revision.

{
ALE/ EA/ !
lode RST PSEN PROG Vep P28 P2.7 P3.6 p2.7 :
| wiite Coca Data H L e L H H Ho |
| Reac Coce Data H L H H L L H Lo
; -
‘Write Lock Bit - 1 H L e H/12V H H H ]
i
Sit- 2 H L T nnav H H L Lo
Bit - 3 H L pYa H12y H L H L l
2 T
Chip Erase H L ~A HI12V H L L [ i
Read Signature Byte H i H H L L L Lt |
Notes: |. The signature byte at focation Q32H designates whether 2. Chip Erase requires a 10 ms PROG pulse.
Vep =12 V or Vpp = 5 V should be used to enable pro-
gramming.
Figure X. Programming the Flash Figure 4. Verifying the Flash
+5V +3V
ATBICS1 o ATBSCS1 T
acom. 20-A7 L py Vee ——-——j apOR. 2827, by Vo
OOOQCCFFFH | PGM COOOHIFFFH PG CATA
~—p P2.0-P2.3 PO (et P2.0-P23 PO b JSE 10K
AB- Al A AB- A1 PULLUPS)
~—— P25 —»{ P25
SEE FLASH ——>» P27 ALE (+—— PROG SEEFLASH ——» P27 ALE by
PROGRAMMING PACGARAMMING 5 |
MODES TASLE —>{ P3.6 MODES TABLE ——*] P38 by
» P37 —f P37 P
S XTAL2 EA b Ve Nop ' XTAL2 ) Pa—
[ [_ |
424 MHz_l_ 4 424 MMz L
— = o—}
- i - A
T o= H =
Py [T
| i |
! { I L
1—4%— XTAL 1 AST |j¢+—— Lo xTALY AST —— Vay
i
— anD FSEN o—! GnD PSEN t—

. q||




Flash Programming and Verification Characteristics
Ta=21Ci027°C.Ycc=50110%
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5 Symbol Parameter Min Max Units ‘C

_vept! i Programming Enable Voltage 11.5 12.5 ] |

ippt!] Programming Enable Currant 1.0 mA !

I 1nciee | Oscillator Freguency 4 24 MHz |

| taveL | Address Setuo to PROG Low 48tcLee |

| tGHAX | Address Hold After PROG 48tcLct i

{ tovar Gata Seiup to PROG Low 48toLcL |
IGHOX Data Hold Alter PRCG 48icLeL |
teHsH P2.7 (ENABLE) High to Vep 48tCLCL j
tSHGL Vpp Setro to PROG Low 10 us

i taus't Vee Hold Alter PROG 10 ns i

| tolgH PROG Width 1 110 us

{ tavav | Address to Data Valid 48ICLCL .

!_QE'.QV ENABLE Low to Cata Valid 4BtcLct :

| teHov Data Flcat After ENABLE 0 48tcLeL ;

! tgrsL PHOG High to BUSY Low 1.0 us

| twe Syte Write Cycle Time 2.0 ms )

Note: +.Only used in 12-valt programming mode.
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Flash Programming and Verification Waveforms - High Voltage Mode

PROGRAMMING . VERIFICATION
P1.0- P17 ! '
B . = ) : = —
P2.0- P2.3 v ADDRESS l———*' ADDRESS
i o — tavov
] . ! !
PORT0 —————— DATA IN 1 DATAQUT »————
H . .
H#—loval  lomox |
taraL r———'-l {GHAX
ALE/PROC s /i
tsHGL :‘_—,.* tGLGH_"r__*i LaHSL
{ L !
— I S I I_____DLOGIC 1
EANee ol lllLOGICO
i T '
s ! i
- ~ lemsu i Loy vy o —* < lenoz
_pat l ! iy S A
(ENABLE) A N i
l lgHse —* - !
P34 i
(RDY/BSY) Pl BUSY " READY
P e —

Flash Programming and Verification Waveforms - Low Voitage Mode

- f PROGRAMNMING | YERIFICATION
P1.0-P17 - . ) o
P2.0-P23 .\ ADDRESS .'_—‘_‘IK ADDRESS ————

: ! i, —
PORTO T GATAW -t DATAQUT _p————

i i

st - tavov
|

N

i ,L—"' ovaL  terox i | i
LavaL ;’—'—*Jl ; » laHax i
ALE/PROG § M A ! 5 -
t ) ' .
SHGL{ "‘_‘GLGH'—". ’
1 1
_ ! : LOGIC 1 !
EANpe VP77 775 A N < c o I -
— — tenss , L — lenoz
P27 | oy —1
_P27_ . ;
(EMABLE) /] P N v
g = +— ' '
P34 C 1
(RDY/BSY) [\ 8usY %ﬁ AEADY

e twg —

93
el

AT89C
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Siorage Temperature

Maximum Operating Voltage

DC OQuiput Current

Operating Temperature........cocoeeeeee

Voitaga on Any Pin
with Respect to Ground ...

*NOTICE: Stresses beyond thasc listed under “Absolute Maxi-
mum Ratings” may cause permanent damage 1o the device.
This is a stress rating only and functional operatian of the Je-
vice at these or any other conditions beyond those iadicated in

the operational sections of this specification is not implicd. £x-

D.C. Characteristics
Ta=-40"Cto 85°C, Vcc = 5.0 V £20% (unless othenvise noted)

!
;
!
i
i
! pasuse tu absolute maximum rating conditions for extended
% periods may affect device reliability.
|
|
!
i
!

Symbol Parameter Condition #in “Max Units
Vi I Input Low Vollage (Exceot EA) -0.5 0.2 Vee-0.1 v
Vi ! input Low Voltage (EA) 0.5 0.2 Vce-0.3 v
Ving i Input High Voltage (Except XTAL1, AST) 0.2 Vgc+0.8 Vce+0.5 %
!y input High Voltage (XTAL3, AST! 0.7 Vce Vec+0.5 Vo
i " Sutput Low Valtage'” . i
Dutput Low \/oltace(‘)
RV . 15 ~ = 3.2 ma 15
y Ve i ‘oo 0, ALE, PSEN) loL = 3.2 m: 0.45 v !
‘ . Cutput High Voltage lou = -BC pA, Yoo =5 V £ 10% 2.4 v
| Von : ‘Borts 1,2,3, ALE, PSEM) lon = -25 ;lA 0.75 Vec v
IoH = -10 A 0.9 Vce \
. Cutput High Voltage lod = -800 uA. Vcoc =5V £ 10% 2.4 v
VeoH i {Pon 0 in Externa! Bus IoH = -300 LA 0.75 Vee v
Mode -
| Mode) lon = -80 1A 0.8 Ve v
. Logical 0 Input Current e . -
i fiL | (Poris 1.2.2) Virg 2 3.45 ¥ -50 A
: i
. I Logical 1o 0 Transition
e | V=2V -65
[ | Current (Ports 1.2.3) 650 uA !
3 Input Leakage Current - :
I H pusbhay 43 Y e + " i
L ! (Port 0, EA) 0.45 < Vit < Ve £10 uA :
ARST Reset Pulldown Resistor 50 300 K0 |
Cio Pin Capacitance Test Freq. = 1 MHz, Ta=25C 10 eF
! Active Mode, 12 MHz 20 mA
! Power Supply Current <
. icle Mode, 12 MHz 5 mA
Vee=38V 100 uA |
Power Down Mode? c=2
: Vee=3VY 40 pA |

Notes:

Maximum fo per pon pin:
Maximum lor per 8-bit port:
Port 0:

Ports 1.2, 3:
Maximum total IOL for all output pins:

0 mA

25 mA
15 mA
TimA

. Under sieady state {(non-transicnt) conditions, lor, must
be externally limited as [oilows:

2

Minimum VCC for Power Down is

if TOL exceeds the test condition, YOL may exczed tie
ceiated specification, Pins arc no guarantecd to sink
curreat greater than the disted test conditions.

v
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A.C. Characteristics
{Under Operating Concitions; Load Ca pacitance for Port 0, ALE/PROG, and PSEN = 100 pF; Load Capacitance for all

other cutcuts = 80 pF)

External Program and Data Memaory Characteristics

§ 12 MHz Oscillator 16 to 24 MHz Oscillator i

i Symbol Parameter Min Max rin Max Units |

1 thaieL | Osciltator Frequency i 0 24 MHz
iLHLL ALE Puilse Width 127 2lcLeL-40 ns
taviL | Address Valid to ALE Low 28 tCLCL-13 | ns

hax | Address Hold After ALE Low i 23 1CLCL-26 | ns

Twuv L ALE Low to Valid Instruction 1a__ | ' 233 SCLCL-65 | s

CwpL | ALE Lowto PSEN Low X 43 toLcL-13 © as

| teupy PSEN Pulse Width _ 205 e - 3oue-20 i ns }

i- tPLiy PSEN Low to Valid lnstrur;t'i_c-:.{ l;\._““ T 145 T .E;‘-;-L::—L“-Z.Sﬂu -4..._;‘-5“ i

| tpxix Input instruction Held Alter PSEN 0 0 ns
tPxiz Input Instruction Float After PSEN ) toLcL-10 ns

| tpxay | PEEN to Address Vaiid [ 75 tcLeL-8 | _ns

I tavy Address to Valid Instructicn In | 312 StcLee-55 ; ns
tPLAZ PSEN Low to Address Float 10 10 ns
tacad | AD Pulse Width 400 6tcLeL-100 ns
twiwe | WA Pulse Width | 400 slcLet-100 as
taov | PD Low to Valid Data in | 252 Stowct-90 | ns
{RHDX : Data Hold Aker RD 0 Q ns
tsupz | Data Float After RO , 97 2tcLcL-28 ns
ttiov | ALE Low to Valid Data I | 517 SICLCL-150 | ns
tavov | Address to Valid Data In | 565 CLCL-165 | ns
L i LE Low to RD or WR Low i 200 300 3tceel-50 3teLe+5C ns
tAVWL Address to RD or WR Low 203 Atercl-75 i ons
tovwx | Data Valid to WR Transition 23 tcLcL-20 i ns
tovwn | Data Valid to WR High 433 7tcLeL-120 i ns
waHox | Data Hold After WR 33 toLeL-20 I es

U raug FD Low (o Address Ficat 0 0 i ns

{ twrd | AD or WA High to ALE High 43 123 | tewe-20 cwcw2s | ns |

AT89C51
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External Program Memory Read Cycle

t '
o iy, =

| ¢ [
= 7 \
ALE i - N
b, | i ,"“——_‘t— g [EY
L " ; v i
— e e— | i
- Il e :puv |r|'- “\

=
Y
!

i

|
R e

> et | . !
! T30 TV -; .
] !
| teaix =+ e f '
F03T 0 A ar e lCRSTAIN Yo% A0-A7 >
H v
.j - :.\‘ll‘l ’j
5 ]
PCAT = 7 ___AB-AlS S AB-ALE
External Data Memory Read Cycle
o fp— ;
| b
ALE ; ! N ~
i % vk
PSEN ~
— tiov u

|
, !
o ldiay ——

. i
H 4 H

OO N

fl

\RHDZ

)
@]

-— tripy —

— i
. '..._I”nuox
H 1

PCRTO __-<A0- A7 FROM RIOR DPLLL <+ DATA INSZSAG - A7 FAOM PCLO~(NGTA IN
N +

|

! ' taaz —»

tavva,
h t:‘«VDV
PORT 2 :/ P2.0- P2.7 OR A8 - A15 FRCM DPH / A3 - A15 FROM PCH
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External Data Memory Cycle

ol —>

ALE
i — b i
: 1
53EN i | /
A tppa ——e— b ———»«:
f !
.
= : ~ !
—luac— |
| R
e laa—» tovwx Y :“—“lo - ~— twnox
1 i VW
! i :
PORTO __)-{&0- A7 FROM RIOR DPL M DATAOUT X A0 - A7 FRCM PCL—(NSTR it
' = ¢ )
(S T
|
FORT 2 ,t P2.0 - P2.7 ORL A2 - A1S FAQM DPH > A8 - A15 FAOM PCH
External Clock Drive Waveforms
) N i i‘ tenex ;
Ven - 05 \/_ﬁ_ terex _:_— [ tcren _"'"[ | '—'*i ~—- toncL
co 05 Vg LT
71=0.7 Ve oy Lo i<
/ l i \ | ,/ ! N !
4 0.2 Vg 0.1V S e N
e [N / ™~
0.45 V—— ; —
j‘—“ toeor —
iy
toret :
External Clock Drive
' Symbol  Parametar Min Max Units
v ey Oscillator Frequency’ 0 24 MHz
tcLee Clock Period 41.8 ns
tencx | High Time 15 ns
E tcrex | Low Time 15 ns
i tcLcH | Rise Timz 20 ns
"teuer i Fall Time 20 ns

Ra Y

ATBQ\.-O1
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Sorlal Port Timing: Shift Register Mode Test Condilions

cC = 5.0 V +20%,; Load Capacitance == 39 pF}
i " 2 MHz Osc i Variable Oscillator ;
Symbol | Paramster | Min Max | Min Niax Units
!t i Serizl Port Cleck Cycle Time { e J 121G1L.C s
tovxH i Ouiput Data Setup to Clock Rising Edge | 700 i 16iLoe-133 ns
LHOX ' Outout Data Hold Atter Clock Rising Edge 4 s0 _-i 2icLoL-33 ns
IXHOX . Input Daia Hold Alter Clock Rising Edge | 0 i c | s |
U tgHpy Ciack Risicg Edge to Inpui Gata Vaid i Too i IGICLCL-133 ¢ rs |

Timing Waveforms

Shift Register Mode

INSTRUCTIOH

i —
ALE !

tavrm I '
P — ixnax

0;'~'; 1 \'_

~

— |'

CUTPUT CATA

o -

LEARR!

v
INPUT DATA

ut Waveiorms"'

AC Testing Input/Outpu

£ 02V, )
TEST POINTS e
RN
/ 0 2 V,.,. 0 1 ‘/ ___ AN

Note: 1. AC Inputs during testing are driven at Veg - 0.5 V fara
logic 1 and 0.45 V for a logic 0. Timing measure-
ments are made at Vg min, for a logre § and Vi max,
for a logic 0.

£ 02V + 090V S .
+0 v 2 ’,/

EE N S G- B S A
A
H oy
XHOX SeET 7!
— —
DR N

2
s

SET A
" . s
Fioat Waveforms
Y VA 0V
Viono™® 'Y 7~ AR
v ; Timing Reference \5
oA\ Poi g
Points 4
Q1v )
Vigas? 'Y 2 7 VoY

Note: 1. For timing purposes. a port pia is no longer Moating when
2 100 mV change from [vad voltage occurs. A poit
pin begins to foat when a 1G0 mV change fram the
toaded VoufVou level occurs.
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{ : i
] i |
. o . . . ! . . - I’
i 43, 42 Lesd, Plastic J-Leaded Chip Canier (PLCC) i 441, 44 Pad. Non-Windowed,
H . ] . 3
) Dimeasians in inches and (Millimeters ! Ceramic Leadiess Chip Camier (LCC)
i JEMEC OUTLINE MO-617 AC Dimensions in inches and (Miilimeters)
1
{
i 15412 T4y
.. ) Jeaiz i
i Q48 12.06) 13208 | Loy 03%{2.05)
i a5t 14y 7 a8 1 T - I.'_]
1 —t ' | .
i i = :_._J‘__n_-...—— T ] i ' ! fim=
= T lf 7 7 : U B
- - ==, ! H " N <o y 1o .
e P H = H ! £52(15 5; 35901520 3 H
R 'z B ossoen | :_:_::: | l 650 (E D) $P(ia 5 ﬁ i
{ & Sy L= s ; : ] 1t
H T T T YEE | i 1™
: .2 £ sssirn, i |
! 3 c l a5 (17 4 e 5 2pnco | \__5_: / ]
! g | = ®me | -_— % =
R AN St
reraanme ST EUTEES . o £80(2.55) \
' 100 (12 T REF £Q i Pt t O] |
| {
d
' “CEX COANER i
i
: : 325 (538) ¢ 45
H e 1 i 22t xag
H T V N5 (A
. ! i = ' = avzi3en
H 1 g e 222V aAniuS
: 4220890 X 13 vaax | srapizTIasc - =, LO7 (478
, i \ ‘; o= =
. ! ! ag T g22(737)
. i 1——-?; L PN
: : .L?_i)}d.ﬁ/_' .
H i 2401 27) TP _.{ '._. i L pe0d Iz xds 30
: | =
; b, 85238
' 200 (12.7) REF G5 Tas)
! i -
; S0P6, <G Lead. 0.600" Wide, 44Q. 42 Lead, Plastic Gull Wing Quad Flatpack (PQFP)
i Plastic Dual Iniinc Package (POIP) Dimenzions in Miilimeters and (Inches)
§ .
H Dimensions in inches and (Millimeters)
2,67 152.5)
} 2.01(51.8) Pirl
H i 1
| e~ sl uininistintull L R3asiesas)
l ’7 ‘\ A \ i t r- ——._. 19
| i i ) ] ) IR 12.95(0.504) |
| : if ! H
i i /! // N !
] L[ : l
] 1 t . .
i : ! H \ 0.4€:0015)
: 2, c e
i ST U oUS oo T 9350031 85C — | axesn
: i on a5 = -1
: { :
| ! g
i i
| H
1 .
: AN P BN B ]
R T I I ﬁ." u o ces (1 9)
i ! N i Tavsaen
) i 1 i 220559 1C.10(0.3%4)
I ~ 665 (1.58) 11 (355) ! 9.5010.388) i B
! 1190275 041 (3 04) N i | ;_z,nsn;o_a-n) MAX
H 090 (2.29) c20(16.0) 2ATIR.007) y ———
, L E0(160)__y 0 T
! j LSS0 suoos y f AL TR
: i ”
i gr—— e azs I Y oos0.037) !
H , PR 5 Vet b e —  0,25(0,3:0) MIN
! 012£388) [ [ PR 0.65(0.025)

006 {.205) ¢
! 590 (17.5)
£10{18.5)
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+5Y.Powered, Mulli-Channei 85-232
Drivers/Receivers

I
PR AT ) v eyt
s I0NIE 3V P
i B ; Ui o
i A
H v _:_‘_, | ‘e ‘
! e B Lo 8 H
i 1. 'L’—< E fer = IR . i
| v. 12 15; GHD e ver VO A T
: = smmant =3 Y 5Y70 -10¢ h
i s (3] Maxzzg Pl Maw YT A VOLTAGEDOUBLER
. 3 MAX32 B an b .
! Ul gaxza B L= aprio-ey oy B
22. %] 5 i s ¢ ca. YOLTAGE INVERTER = o
! | ...7—
i -8 E Vi 5V
i — = 0
i Tzeur {7 10} 72m N ‘r"‘é e
H —1 Ti b 1gusl i4
i W lg 9] i r N % 5\ o 3
1 H 3
i TILCMOS HY | Rs-232
! OIPISO WPYTS < f CuTPYIS
H 10} 12m I oyt 77

g
APACITANCE (F) ; N . P 2l 2
~J

! ;
. i — .-t b
: IDEVICE Ci: C2 €3 C4 51 s | 3. !) s
i TMax220 27 47 10 10 &7 wis DL, e
: H 9| Rigur = Rm{?
f fmax2s2 10 10 30 10 9 iy } §
A c
! i 4AX2324 S 03 0% 01 O 3
5 ' GHD £
| =
z
L

MAX220¢232/2:324 Pin Configurator and Tyoicai Operating Circut
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER
e Bidirectional Transceiver ’ DORP
DUAL-IN-UNE PACKAGE
e Meets EIA Standards RS#422A ang CCITT - (T0P VIEW)
Recommendations V.11 and X.27
. ]l U Sj Vee
e Designed for Multipoint Transmission on REQ):2 e
Long Bus Lines in Noisy Environments oe (33 e A
e 3-State Oriver and Receiver Outputs 0[]« s{1GND

© I{ndividuzl Drver and Receiver Enables
FUNCTION TABLE (DRIVER)

o' Wide Positive and Negative Input/Cutput

z i T 1
3us Vokage Ranges INPUT | ENABLE | CUTPUTS ;
0 | OE f A 8 i
@ Driver Cutpuz Capability. . . 260 mA Max i " H i " C 1
i i H
{
e Thermzi Shutdown Protection ! - = I L H !
i x “ : z z *
L
& Driver Fositive and Negative Current
A
smiung FUNCTION TAELE (RECEIVER]
@ Recsiver ingut Impedance . . . 12 k22 Min OIFFERENTIAL INPUTS | ENABLE ‘| OUTPUT |
. e i AE !
@ Receiver Input Sensitivity . . . =200 mV A8 ! RE t. R !
Vip>0.2v : L [ H |
e Receiver Input Hysteresis . . . 50 mV Typ 02V V<02 H L ' 5 :
1 | ? ;
. -~ -2 v H N
e Operates {rom Single 5-V Supply i Vig < -0.2 Vv ! 8 L !
) ! X H i H |
© Low Fower Requirements
H = ftgntevel, L = 10w ieves, 7 = ingetermunate,
L. X = irrzievent, I = bige mcecence {o1f)
descriotion E
“he SN73176A ditferential bus transceiver is a logic symbol
monglizoic integreted circuit designed for
~igiracitcnal data cemrnunication on multipoint DE 3! PINT
Jus irznsmission lines. 1t is designed for LA P
calencs< iransmission lines and meets L r
- . . — :
Z!A  S:iandard RS-422A  and CCITT 3 -
Recommenaaticns V.11 and X.27. o 19— A
7 ol i,
The SN73176A combines 2 3-state differential
ine driver and a differential-input line receiver q -
Sotn of which coerate from a single 5-V power R L<—<7z _D’l—
suoply. The driver and receiver have active-high

and acuve-iow enables, respectively, that can be
externzity connected together to function as

cirection control. The driver differential outputs - logic diagram (positive logic}

znd the raceiver differential inputs are connecsed 2 .

internally 0 form differential input/output {110 ot

ous poris that are designed to offer minimum —

loading 10 the bus whenever the driver is disabled o

or Ve = 0. These ports feature wide positive

2nd necauve common-mode voltage ranges zz 2

making the gevice suitable for party-tine (81 A

appliczuiens. AL 53 . BUS
- . ———— 8
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cescription {continued)

The driver is designed to handle loads up 10 60 mA of sink or source current. The driver features positive-

and negative-current limiting and therma
shutdov

| shutdown for protection from line fault conditions. Thermat
~n is designed 10 occur at a junction temperature of approximately 150°C. The receiver features

2 minimum input impedance of 12 kQ. input sensitivity of =200 mV, and a typical input hysteresis of 50 mV.

The SN75178A can be used it transmission line applications employing the SN75172 and SN75174
quadruple differential line drivers and the SN75173 and SN75175 quadruple ditferential line receivers.

schematics of inputs and outputs

ZQUIVALENT OF EACH INPUT TYPICAL OF A AND € {/O PORTS

b vee - - : e vee
I :

| " bi N

_—

—_— 16.3 k0
é L\ NOM {9601 ¥

{8NeYT ———
H ! ‘\ i ——rnt N OM
i i ! -——— ————— - —
; — < 38800 |
t i v o nom ¥
| i ! —
! SR e
. i
| N O
! ;
i Vel —_ - ——GND
i ~

Deivar inpus: Rag * Ik NCM INPUT/OUTPUT
Enaote inouts: Ry = B k0 NOM PORT

TYPICAL OF RECEIVER QUTPUT W

— ——
Vee

%es Q
NOM
p *
— ] ,
s
£
—
/o——— ouTPUT
D
L e —e———

absolute maximum raungs over operating free-air temperature range {unless otherwise noted}

Supply voltage, VCC (see Note 1) ........ e e e e .. 1V
Voltage at eny bus erminal. .. e e e e e e -i0Vsio 15V
Enable input voltage . . ... . oo oo h e N e ... 25V
Continuous :otal cissipation at {or below] 25°C free-air temperature (see Note 2):

O package ... e e e 725 mW

P package. ... . F N e e 1000 mW
Ooerating free-2ir 1@MPErature range . ... .. ...ovevve s .... 0°C w0 70°C
Storage TSMPErature f8NGe . ... .evecevas oot ot . —65°C w1 180°C
Leac temeerature 1,6 mm {1/16 inchi from case for 10 seconds. . oo v v in e L..... 280°C

NOTES: All vottage vaiues, exceot differential inout/output bus voitage, are with respec: 0 network ground terminal.

cerate tne P package 10 640 mW at 70°C et the rate of 8.0 mw/°C.

recommended operating conditions

1.
2. For operation spove 25 °C free-air temperature, derate the D package o <64 mW 2t 70°C at the rate of 5.8 mW/!°C and

T s NOM MaxX | uNiT |
T Sucoly vottage. Vog Ves s 525] V
i Veitage at anv bus terminal (separately or common-model, Vi or Vic i -7 . 12 1 Vi
i tigh-levet input voltage. Viy ! D, DE, and RE 2 tv
T Low-levei inout voltage. Vi i O. DE. ana RE 08! Vv
T Citferentiat input voltage, Vg {see Note 3) i =12i Vv
Oriver ! -0 | maA
gn-level culdul current, oy :
Aecewer H -200 1 4A
Driver i 50 &
Low-level outpul current, 191 : - < mA
. . . i Aeceiver i 3
I Doerating {ree-air temoeraiure. T4 | ] 70t <C

~QTE 3: Differsntiat-inoul/outdul dus voltage rs measured 2t 1ne noniaverung terrminal A with respec: 10 Ine nverting terminal 2.
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DRIVER SECTION

driver electrical characteristics over recommended ranges of supply volitage and operating iree-aj;
temperature (unless otherwise noted).

PARAMETER | TEST CONDITIONS MIN  TYPT  amax | us |

i I

HEAT2 input clamp voltage ] Iy = -18 mA -1.5 i v i

' . Vig = 2V, Vi_ = 0.3V, . l
| Vo High-level gutout voliage . 3.7 v

{ = o4 = —-33 mA 1 ]

i Vig =2V, vy = 0.8V, f

L Vo Low-level outdut volitage oL 1.1 v |

i b lgr = 33 mA }

Weans,  Differennal outout voltags Tlg =3 ' IVana | v

! = i

. - iR = See Figure 1 i 2 2.7 i d

EZoTod Qifferentiai guisut voitage — — — — Py

- L See Figure | [ 3.2 . :

Znange in magrituce of i . i 1

| sives : : : i ! v o

H it cifterential output voltage~ : H i

i Voc Common-mode outout veitaged | A = 53 Q100D i i ' 30 v i

== : : ——

Change in magnitude of t t ¢ '

“Vegi N { LEEE R

' © Y sommon-moce ouioul veliageT | 1 | |

: ! Ouizut disaolec. { Vo = 12V Vo 1

ot Cutcut current H = ma i

~ i See Note & | Vg = -7V i -22 H

ifta Hign-ievei ingut current t Ve 2.8V i 0V A

Py Low-tevel 1nput current i Vp = 0.4V { -2C0 LA g

Vo= m7V H -250 ! .

cs Shari-circuit cuIoy: current T oMe = Voo ¢ i 230 1 ma

L vp =2 i K ;

. . - | Outouts enaolec ! 2 30 i ,

Holel Suooiv current {iota' Dackage) | No ‘cad -

- o P ! Outouts a.sadted | 25 G .

DAl tvoicai valuzs 2re &t Voo = S Voene Ty = 28°C.

# (WG OUTIUT vOItages with respecs 10 Grounc, s s2iec euidut olis.

Aefer 1o TtA Standard RS-422A lor exac: conqguions.

S 3N 214

1A Stancara RS.£22A, VOC. wiieh s ine avai2ze o
tus acovas for DOTh Zower an ana novesr i

driver switching characteristics, VGG = 5V, Ta =~ 25°C

) PARAMETER : TEST CONDITIONS T MIN  TYP  MAX i uNiT |
' oo D-.Mevenual-ouwul celay uime a =500 See Figure 3 E <0 S0 i oA !
s Differenuial-ousout iransition ume = i 55 93 i ns
1225 Cuisut znacle ume (0 hign levet 2 = 1100, See Figure & i 33 20 [ as .
*aze Sulout 2nacle ume 10 tow lgvet 2= 1109, See Figure 5 . 36 20 i ns !}
¢ iagz  Juidut Tisaole ume from nign ievei A = 1700, See Figure < H 25+ 130 § ns ¢
Loz Suidut arisable ume irom low ievei Re = 1i0 0, See Figure 5 i 20 <C 4 As
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