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ABSTRACT

This thesis presents an improvement and development of the Access Control System
using magnetic card.The application of microcontroller MCS-51 as the central processor each
components is constructed. The designed system composes of three units , namely , server
module , terminal module , and power supply unit. Server module and terminal module are
connected together by RS-485 network that can extend the ability to maximum reach up to 32
erminals. The serial communication in specific system is based on HDLC protocol design.

The terminal module has to read data from a magnetic card in order to be managed by the
server module. For the power supply unit has the functions that like ON/OFF the controlled

objects. It is designed to suitable to install.
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51 2.12 warasgildygaue niynuess led Mcs4910p
v J o v 1 L3 1 a ‘A
s lililudredsdeyannmssmiasimanvessuinismidisd (ATM CARD) &4
a < -~ A o - - ad. A
figtuuufuszaeylUdag Sndeyauun §38 BCD) $1uau 4 In wazinnisasn 1 in Tag
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M319N 2.2 BRI E 1l oYY MRS UIIMANYBITUIMINTUNN

iy Ascl Hex Binary swadeyadauavlu
undnficres
1 [30][42] [0B] [00001011] B1 (15%)
2 [31][30] [10] [00010000] 0
3 [31][30] {10] [00010000] 0
4 [301{31] [01] [00000001] !
5 [30][34] [04] [00000100] 4
6 [301[38] [08] [00001000] 8
74 [301[32] [02] [00000010] 2
8 [31]130] [10] [00010000] 0
9 [31][30] [10] [00010000] 0
10 [301{32] [02} [00000010] 2
11 [31](36] [16] [00010110] 6
12 [31}[35] [15] [00010101] 5
13 [30][32] [02] [00000010] 2
14 [311[39] [19] [00011001] 9
15 (30][37] [07] [00000111] 7
16 [30}[38] [08] [00001000] 8




16

dau ASCII Hex Binary sHadeyadauavlu
unsnfiaes

17 [311[39] [19] [00011001] 9

18 [30][44] [0D] [00001101] B2 (Aa1190)
19 [301[31] [01] [00000001] 1

20 [30][32] [02] [00000010] 2

24 [30][32] [02] [00000010] 2

25 [301[37] [07] [00000111] 7

26 [30]1[34] [04] [00000100] 4

27 [31]1[39] [19] [00011001] 9

28 [31][39] [19] [00011001] 9

29 [31][30] [10] [00010000] 0

30 [31][30] [10] [00010000] 0

31 [301[38] [08] [00001000] 8

32 [30][38] [08] [00001000] 8

33 [30][44] [0D] [00001101] B2 (f3u1un)
34 [30][31] [01] [00000001] 1

35 [31][30] [10] [00010000] 0

36 [31]130] [10] [00010000] 0

37 [31]1[30] [10] [00010000] 0

38 [31][30] [10] [00010000] 0

39 [31][46] [1F] [00011111] B3 (1)
40 [31][39] [19] [00011001] 9
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1505 (MULTIPROCESSOR COMMUNICATION)
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2.5 pyAusad 1slanea (HDLC PROTOCOL)
2.5.1 pyauead lislanea (HDLC PROTOCOL : HIGH-LEVEL DATA

LINK CONTROL PROTOCOL )

Iy 9 o A v a g d o 4
ﬁ'lil'liﬂﬂiztgﬂmﬁl'lﬁl'lﬂ'lJﬂ'l'il‘lf?]Jlﬁ’E')ﬂ'l\‘lﬂ'lUﬂ'I_W'Hﬁ'ltlg‘lhnlﬂ HASUNUINDITNIIUAIU

s Tanea figndmuniiuTas leeaTe Tasdsiadede “Is0 4335”
‘1%“15’5‘11ﬂ151§an¢imzwqwiﬂqﬂuazﬂawqﬂ
¥ 18 runsdeimdeyaszezinlna
1A umsdeindeyauuusivgmanduasagmind
HulysTaneadifinissams Tussduiimmang fu 8051 fitidmsair mshen Tuszdudin
1¥ldnuszuviitins fmualsvimmvesanifivg 3 sznn 1ud
an1H1gugil (PRIMARY STATION)
undadendy “Teaeas i (HOST STATION) 30 “AouInsamasu” (CONTROL
STATION) amﬁﬂgngﬁmﬂuﬁ'ﬁﬂmsmillnamm%yaﬁgwmiﬁﬂdaﬁﬁa‘lﬁﬁuﬁn1ﬁ
uq wazAanulenuraaeuatee ARz a0IT
an1iinAugil (SECONDARY STATION)
andaen “minmase (TARGET STATION) 30 “naviasi” (GUEST
STATION) ’crmﬁnﬁagﬁﬂmanﬂuaadﬂﬁwz%aﬁzm1ﬁ11§ngﬁdwmaz'lﬁmmmdaﬁﬁa

01NN (COMBINED STATION)

L‘f]uamﬁﬁmmmdaﬁﬁmazﬁauauaadaﬁﬁwawmﬁﬁwqLlﬁ'

Truafiaanseld HDLC PROTOCOL 185 3 Tnua
1.uesueasatlouTnua (NORMAL RESPONSE MODE %38 NRM y 1ilu

:wﬁamﬁﬂgngﬁrﬂuﬁnmm:Jn1s§mmzdﬁ'@yammamﬁnﬁﬂgﬁ%:mmin

[ v ¥ 2
Sunnzdadeyaldiie IRsumdm3e dfueyaannanilgugiiviniu dnuaznisdense

¥ ¥
Tulnuailinuwvuyaseys uazuuunaga

2.0zd9Insvimsailoulvun (ASYNCHONOUS RESPOND MODE %8

< i A ' o o g s d ' %
ARM ) Lﬁuszuuﬁx%mallﬁ"luaﬂ‘ymzxﬁmnu BUDITIBU meﬂmmmmﬂmﬁ

nasgleziiusasend feamnsadedoyalifuamillgugd dienldsussuy

1AABYA
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3 825 TnTITaU 10119 TH1A (ASYNCHRONOUS BALANCED MODE 30 ABM)
Hﬁmzwﬁﬁmsﬁ'mnmﬂmﬁmﬁmsda:ﬁmﬁannsﬂﬁai’iﬂgauazﬁwéa‘lﬁaziwﬁﬁsz nld
‘lugﬂtmnnméaudas:mﬁaﬂauﬁmﬂﬂ% 21A309

syifimsfmuanniidgugivazamilndegil Gundiazuyeanga
(UNBALANCED SYSTEM) é?&miz%ndmﬁh’lﬂ‘lﬁ'ﬁ%wd&aqmawmtﬁ;ﬂ dmfuszoud
Jszneudasaoiinaunanuai o0 szuauga (BALANCE SYSTEM) Fansideuderiiu

9 J v 3 o/ ¢§
1A ganeganiitiu Asgih 2.13

Command(01)
—Pp

PS - T 11111 Point-to-Point
4.___

Response(01) Address01

312,13 ARSI TULBANARIULYAGDYA

1111} Multi-Point

PS
Command(01) Command(02)
v] v]
Response(0 I)T gs Response(02) SS
Address 01 Address 02

51091214 HAARTE VR AUAAUUUN IR
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(DTE) CS (DCE) CS

Command (01)
—

PS 4+— SS
Response o1

Command (02)
Ed——
SS PS

4___—__——
Response (02)

Address 02 ' Address 01

gﬂﬁz.ls A9V ANALLLIAADYA
PS = PRIMARY STATION (MASTER PROCESSOR)
S = SECONDARY STATION (SLAVE PROCESSOR)
CS = COMBINE STATION
DTE = DATA TERMINAL EQUIPMENT
DCE = DATA CIRCUIT-TERMINATING EQUIPMENT
gﬂu‘ummm'iﬁwhui’fay,aﬂmi’faﬁmumaﬂﬂﬂmaa HDLC
wiseeniiiu 3 Anvazhe
1. uedueasaileuTnuna (NORMAL RESPONSE MODE ¥5e NRM) Mnuszuusauaa
ﬁmuﬂﬁmnmmmﬁxzﬂﬂﬂaamumann‘lunimiﬂﬂ"lﬂ uaoriinasgiieziianiandent
amuﬂﬁunu“lﬂﬂﬂamaﬁmuﬂﬁunmgmmmmu
5 evdelnstimsailoud Inua (ASYNCHRONOUS RESPONSE MODE w30 ARM) 1911
:uuaﬁmaamﬁnﬁﬂgﬁmminmﬁan‘uﬁmuﬂgugu‘l?ﬁﬂﬂ‘lumnﬁuﬁaﬂﬂ aoiigu-
piioyananey
3. praeIastiauiaIud Inua (ASYNCHRONOUS BALANCED MODE w30 ABM)191U
muuﬁuaaudammuamﬁnmmumagaaaﬂuiﬂa‘lumﬁ‘]umﬂmmummmﬂ

A 9) a v 9 A 1
A UNABINITITAAADAIVLANY U



2.5.2 jluvvve a5y (FRAME FORMAT)

Frams
Staa-cf-frame -~ Infcimatica chacx End-c!-frams
delimiier Frame header Yield saquence deiimiter

€ 8 € 00 N i € T8
B — Number

"""""" T
[ Flag AddressIConnoi {nformation L FCS l Flag ;( 3
s

—— Direciion of lransmission

514 2.16 uamsunilsuves HoLC TulsTanen

siluuumisamesTalsTanea HDLC szneudas s wa Ao waunin
(FLAG FIELD) , (WAL AIA3 Y (ADDRESS FIELD) , WAA31AY (CONTROL FIELD) , tua<®
18 (INFORMATION FIELD) 4a244an59988 154 (FRAME CHECK SEQUENCE FIELD :
FCS)

wauan

waurAnlivuia 8 in ﬁ'lunmﬁl%’mni;m?nﬁ'uuaz*qﬂﬁyuqmmmm F9
Fonir uldnidla” (OPENING FLAG) une “unlfinila” (CLOSING FLAG) fiswanaiiie
01111110B (7EH)

ARAIA T

mmmmﬂsmi’lmﬂuﬁﬁ‘uanﬁwmﬂmwmﬁmﬁéaﬁuagﬁndni‘luszwaau

A ? d'dw ' ) v 3 = .& < a o [
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1 [ { [ {
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9/ s a [V 4
U3 n%m@mmrﬁu *10B” Li'flumlsw’l‘i’i"lumiﬁﬂummmzuamﬁn TUNINNITIVVBYAVBIUA

zao1il uazalszingahenie



23

o o A o ) 4 s ~
wlsuduiumes (UNNUMBERRED FRAME) qmgnmnuﬂiﬂﬂwﬁﬁmmﬁ’aaamwusm:

foaliauilu “118” AhusuilFlunsdeidids wiedmevivlumsniuguszuuasuaas

AsgUn2.17

CONTROL SIELD 1TSS

31T O%CER e e e e

| frame formzt | 0O NiS) PIF NiR}

S framme formar | 0 S S |pPsF HN(R) i

e e T e
(n)

SXITENOEQ \CONTROY TIELD EITS

& 1st Octet 2n2 Qctet
21T CRDZR 2 NG 7 B ETT i3IS 16
|1 frame formai Gy N{3) P NiR)
S frame {forma! T80 S»S 40-0 [0 O/ N(&)
U freme format ittty - MMAMIFE|IC 0O 0 00000

* The veive of this bit is undefined

LEGEND
N(S) = Send Sequznce Number
N(R} = Receive Sequence Number
P/F = Poli/Finzt Bit
= = Supewiso:.y Bits
h'g “= Medifi2r Eits

(V)

a
31912.17 yapaanIunY
g1l (M) wanauauuuY 8 10 waz 31 (¥) WARILANILY 16 1N

wnemg  wanauauLy 8 90 dludnyuzanasgiu (STANDARD FORMAT)

494 HDLC dariuanunuiuy 16 o ilumsveiensiaves HDLC duszuuiiiving

.é’ A iy By A
Tnafdiuissaiusndimuaarlonun (EXTENDED FORMAT)

astlszneufiegmeluansunuiisei
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P & < P> a a
a. W/ioHl { P/F 39 (POLL/FINAL) } M3 POLLHusdamsianitlaaoi
P T o YA =) & d'l 9 [ {1 =< d‘ =1
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v 9 v v
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SARM " | oM 1 A V2Te~=6y 9
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- | UA 0 @ 1 1 0
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wadeyya
wadeyaiiivadiusmausives 8 in 1ddmiumsussydeyn
UARTIDTDD
Sond1 “mlsuFasniud” (FRAME CHECK SEQUENCE) Fudaufiegrou
utdnen mniinuuy lvnandsunausisa (CYCLIC REDUNDANCY CHECK : CRC) 19z
Aamsiuuiidady
2.5.3 Shuamsdansuldneuveallslnnea HDLC
U-FRAME ( UNNUMBERED FRAME ) WamiudrneuTnsalfus
1. SABM (SET ASYNCHRONOUS BALANCE MODE) iffusndefilfdmsu
iras whe Suilifua 1fenisus1n DISCONNECT MODE u1iilu OPERATION MODE g
Tumsdetoyauuumasgiu §1m5UszUY SABM upnINAdeih 1y SENDING uaz
RECEIVING COUNTER gniisaiiiu “0" ¥ rieizudufulmi
2. UA (UNNUMBERED ACKNOWLEDGE) 11} RESPONSE finoy
SABM 1fieif1g OPERATION MODE fsnd1a 1oz 1¥dmiuneniufidanieg
3 DISC (DISCONNECT) SlusrdenI¥iEudunsfiaeueIn OPRATION
MODE 1l DISCONNECT MODE ¢ liamnsnsudedoyarnld srdeiiozmiysallas
apiilednififign DISCONNECT defaygna UA apuiunduuneu
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4.1 vol¥amiligugiids COMMAND aifienlaviishg OPERATION MODE
4.2 (i RESPONSE #iuen liaunsasihg OPERATION MODE 14
5. FRMR (FRAME REJECT) §/1 RESPONSE egjlu OPERATION MODE file
§u REJECT FRAME fiimiln@lufnyuz
5.1 CONTROL FIELD fiiailn@
5.2 1l INFORMATION FIELD fieaiin'lal
5.3 FRAME #'l1ia25%) INFORMATION FIELD usndufiisu SABM iludu

5 4 FRAME i FLOW CONTROL (COUNTER) Aailn@

-FRAME (INFORMATION FRAME ) 1ifu FRAME #ilifoyafiozsudeussy
ag uazi COUNTER lumsasuiuie N(R) waz Tumsdadie N(S) tive 141U FLOW AND
ERROR CONTROL
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S-FRAME (SUPERVISORY FRAME) 19131 FLOW AND ERROR
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ava HDLC Usznaudae
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Uszninmasasiedeudoya
¥
[ Q7 i 9 (S
nndnyarh 3 1szms maunsmiwnlszgadadells Taneadas lulas
P ) g 4y ¥ o

aou Insaines luasena MCS-51 Fufuldswmvesvesszuui Idihnseenuuuuaziy

QR E IS TN TR P (AR T



27

2.6.1 mseenuvlislnnsadmiussuunlugumsinesnlaaldinsutivan
iy A Qo ¥ ! Yo v
szuuiigniraeuiie l¥tuszuunlugumsitiesn lagldtiasuiman
wihitesdidszneu TR ugilnsaimdesnisnsunurim Iasete nieludninamiiszneu
[ v v 14
MmunTesneuumes suauannfidesnsiitamsviaudmsudldngaszy Bnmhududu
v ] v £ 4
amddglunsesnuuulisTaneanfs TulsTansahlfesdedu uazIideyaldnats

anuazierh llssgna ldnasnuswansgldnvaizueslils Taneadieonuuu 1y

START ADDRESS CONTROL | INFORMATION | CHECK | STOP
FIELD FIELD FIELD FIELD FIELD | FIELD

11U 2.19 waasgtuuyTis Tanea

310#12.19 TilsTanen Ruvivoonifl 6 dou dsde i
1. huvidoyadudu (START FELD) S uvideyaisudu fvuna 8 in 1Huas

*
a

Toanuuduvesnisinaedoya
29 = e p zd P
2. liideyausainse (ADDRESS FIELD) x‘i:]u‘lmmfmmmﬂmsﬂmmqﬂﬂsmmaag
vulassthe Sudnnmsseaelus
-~ a v g Fa (" Aad o i <9
- manmsawagmmmasuuaa"lﬂwsﬂnas ‘lmwaagauamﬂiaﬂzussquamﬂm
<= 9! P o n 4 9l = o7 = '
YoUNDIAUBAAUN e IMIFsHnesas sy i meiusadlnfadeu
A A VoS Aad Cd csa i & 9
- ielimsdsdayanindsilies lmesiuea "lmﬁ’fa;gauaﬂmsaﬁ)smsﬁquaﬂmsa
I 4 o) E4=Y 2 = o E=Y [ 99 5 -~ 4
vaumasiiueamene tenszAumMesNUBAAINIABINITARAB INTNIUAWARY INsa IR
feznandeaeli
° ~ Aad J ca ° v Aad o
MsMvuaAFevsuFsHIesuazmesiuea luldsunsudmsussWiies uaz
o [ s = 3 a a T
Tlsunsudmsumesiuea FuiluTasunsufivssyludnseuEproM) vas lulns-

¥ ~
aouInsaaesuaae 1Ua



1F5viney

= 4
Tulasnsufiuaed
mesiuea 1
Masiuen 2

mesiuea 3

mesiuea 32

28

10000001B
11111111B
00000000B
00000001B
00000010B

0001111B

S % a3 o A o o & 9y
3. ABUINIAT 3¢ (CONTROL FIELD) i lundeyasmdensedaanneusudels

Tumsdamsuazauaumsienisluszuy dszneudaodyy

yanyal sHaveya
DM 000011118
UA 01100011B

[

4 g
iR

DISCONNECT MODE

UNNUMBERRED
ACKNOWLEDGE

. X
anvaiasae 15

wesnusaaeld

Aad A A 9
IS UAY

& ' 9
NIIlYauaag

U

Tnssy

mesiusaLaz

F5vinesidasusy

9

AuavUAU



BZ

MTU

SIM

FREE

29

11100011B BUSY
01001111B MULTI-USER
10000011B SIMULTANEOUS
USE
00011111B FREE TO
COMMUNICATE

F5rnesasld
mesiiueannqfia
N510NA9NS
Sudsdeyaog

) [
masiuea i
aansodafeya

laq 14

Fineiaald
Ia d'l
masiusame
UM UBAT
a I'4
fimsyamiaves
Aldwnnan 1 au

Taofinuusn'bila

LOG OUT

Wsnesaeld
da &
MBTNUDAIND
venafldau
=) @ A
PYINUANITIA
VATNINNI 1

masiuea

F5Hnesaeald
da ‘i
Mesiusa e
Ed
Y8nI VUL
JadIenge
@ v g 4
Sudseyamaes-

a d‘ 9
fueaduq 14



PCBC

SABM

NRGT

DISC

D BYTE

00011011B

00111111B

10111111B

01000011B

00000000B

PC
BROADCAST

SET ASYNCHRONOUS
BALANCE MODE

UNAUTHORIZED

USER

DISCONNECT

SIGNAL

DATA BYTE

E5nesdaly

Ia 4‘
mastusaie
ven31 luInsaen-
a Y
AunvsanInTs

N5

Wyneidely

oI 9 v
mesiiusaring
TEUVAINITDE

Mdwazasuiu’ld

wsnesaeld
Ia A'l
mesiuentite sy
TR Ngeiasd
Ia .;’! (=)
moesiusaiiulug

& v 9
¥oaglugudeya

@i nesdely
da 4' n’»
mestusaiiods
Mmesiusanve
LOG OUT gn#n

890 NITTUY

mestusadely
Aad 7 A
15195 1He
yydeneglu
INFORMATION
FIELD fiudoya



4. uve3Uaya (INFORMATION FIELD) Sudaudfiddglumsdeas iite
SunsdelifidesnsAndensiuiudesnses s
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2.9 iﬂim%’nmiﬁﬂﬂ'ﬂﬁamiwﬂimmu 215108 232 (RS232) Uy 015100 485
(RS 485)
4 J a
‘3JWI'§§WHﬂ'ﬁﬁ’Oﬁﬁlm‘Uﬂ'ﬁli’Jﬂ 232 1as ﬂﬁdl‘t‘lﬁ 485 L‘ﬂuuWﬂiﬂTuﬂlﬂﬂ ’ﬂvlﬂlﬂ

. . . .& a =) = 1 Y w :;
(EIA: The Electronics Industry Association) cnam’fammzi’fmﬁ YUANAWNAUAINIT NN 2.3

ATRWad RS-232-C RS-423-A RS-422-A RS-485
Tnuanmminau Single-ended Single-ended Differrential Differrential
UIUTRNTITY 1 ¢hield 1 M 1 ¢hel 32 hel
wasshdfuassuls 1 g 10 a3y 10 231 32
ATINEMIRGIY 50 e 4000 WA 4000 @ 4000 W
Guanousedaya
Samnditaya 20k 100 k 10 M \\ 10 M
gon Enesdu)
wsasnu vl +25V +6V 6V 12V
Inongen -25V TV
Drver output LB\ Vi'l?jﬂ +36V V:n?jﬂ EWa\ | m’cjﬂ +16V ?:I'Ifjﬂ

+ 15V e + 6.0 V g
Driver load Q@ 3kt 7K | 450 s 100 S 60 e
Drver slew 1ate 30 V/ ps (uea - NA NA
NTsuaRdn 500 mA 150 mA 150 mA 150 mA
Saamivndensas | ey §m9Rs My amaaT i Sy
VCC v3n GND GND GND GND
250 mA
&My
8 Vvin 12V
FANUTTU NA - poweron | NA - power on | NA - power on 120k

‘mﬁﬁmmﬁdéa Q 300 - power off | 60 k - power off | 60 k - power off | power on, off

AenuFmuMuduym | 3k a7 k 4k 4% 12k
YNNI Q
ematheasshsy L3V + 200 mV + 200 mV +200 mV

A1519912.3 LL’ﬁ'ﬂx‘]lﬂﬂiﬁTﬂﬂ'ﬁﬁ@ﬁﬁuﬂﬂﬂlgﬂill
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4 ¢
2.7.1 mﬂ§§mﬂ153%15%@@1@5%151@3 232
a VoA dy EY 4 A g aa
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e’:ll v ¥y 9 Ja 2 'Y > gl A Vo4 el ey
Q‘L'ﬂﬁiu'V]Q’di‘t]%vlllﬁﬂ‘umal,aﬂmﬂﬂimﬂﬂmiﬂﬁvliJﬁ’eNﬂ'lii‘U“U@ll“ﬁ U9 A% FDUADIUIND

U a A

' ‘é A AdaA d'l 1 1@ AadAa g Y -ﬁ' d' = Y 1
JGERET (NETWORK) %91 A919 IFDUADDYNY AYD ﬂ’ng'J'lLlJE)vl‘ﬂi‘Vl ano wsouluniseaa

4 S a 1w = d {
Yoyaqg1 222 Uszneuiie AfiD dadaygy st #1915 (DTR : Data Terminal Ready 711727 t1)
AaaAa

fou 350 vzaevausdedyanalaugoudteud i lnseiin e 450 sxdedayain

o o

= 4 4 @ U o v W { Y
ALBT15 (DSR : Data Set Ready) tionounau llmieudmSusudeyaiiniuna 2 aeud

L4 :;I Y a A @ Y
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A v g 1

a ' @ Ja
vin AN veeuynluntsdedeyaliun A48 Tufzds fyain o15fied RTS :

o o

1 dy aa A <3| Jd 1a g J
Request To Send) B9 sz DUIZINANNMITOM T ULUD a15WA NN (Half -duplex) i

v
@ 4

@ a v ad ' a I~
mseeuiudyInesied 1y A3 1919 Inua n3uaiia (Transmit) Ao azlumsven
' Y = | ! ! Y 1w (Y=t
nwseunazdedoyanen lg Tasaouds uaz dedayanas §Aed (CTS : Clear To Send) tiag

£y Y aaa g 19 @ =
AANBUAI AND ﬂﬂzﬁway‘aaaﬂ"lﬂmuﬁwaaﬁpm (TD : Transmitted Data)

1 a

d‘ Aaaa [ 9y 1 LY Aaa4
D AYD ﬂ'i’Ji]‘W‘lJﬁi’giym&L"U'lll'li]'lﬂIﬂi\i‘U'lEJllufﬂSﬁQﬁigﬂJu'lmﬂ“ﬁﬂ

v AdA
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Transmit
dzua to
DCE over
Set DTR D
{daia SeatRTS - . 7N
teaminal  (request o 7/ N\
ready) send) 4 i time
\ e N\ pL e
T ] L I o
E{ t; *.5 T 2
ty 1y 5 4 ig L im=
DCE i | ; | B s
[ | : 1 | : R
SetDSR  Set CTS : Set DCD = S
(dztaset  {cleartwo (incoming 8 7
ready) send) _.signal) \ s

Receive data
from channel
and send to

DTE over RD

—— DTE U:msmjrting——b—qf

}4-—— DTE receiving——

d‘ 1 [ W ' Aa4a4
51112.22 ugAImsaaazMITUTYYIMITN I AND Lag
aaa J
a39 Tuaasgiuersie 232
o LY 4 ' @ 4 % ' 2
Tagira ludadeude fiu ersion232 sinld i 25 1du Feo1n o
A e 5
8-0 IduwsariounInfuduivanehiosiir 1 ldeuuds
4 ' a =)
1ATTIM 95ea232 aunsodedoyala 20,000 TnaeduN lasszssn
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IS 4 @
o1sloa 485 [WumasgumsdemsdeyauuuaugaNmLININNNIATFIY
J 4 v W @ 1500 ' ' o v
815100 422A (RS422A) e 1@ unazdad s manung awnsaldgaielunisivds
o 1 @ 5 5 ] 2 4 U
Fayarau32mAu 18 (multipoint multiple drivers and receivers) ¥31Un38iY03 815108 422A -
% [} 1 Y é 1 A v w Y (T = 1 = d! 1
modyauamsoiudeldnileg velidasuldlifu 10 ga uoslarduivaniiage wdly
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4 o o 4 o [ { o 4
¥o3 813 10d 4224 waz hiswegduuuveslis Tnneahivzth llFemdussuuivanniu lag
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Yuesiuimaussuueszdenld s Teasauuy Tvuunlsay venantalsuuazaleds
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a ] ° o 0 79 9 @ 1 v o [ 4 13 ar
I51an liga Mld ersiea 485 grilhnszynaldamiuedunsnawdimiunsioudos
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35

{\ 100 oy
~.

Bunm S-422\> RS-42 LBWIHY

|8

Fa
/

ORI

7U12.22 yaaensiFeusreves 150w 4224

A25U-K1  A25U-RY

L) ]
A5 R SafuRl
4 f
31%2.23 nanan1siyeuAeved RS485
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DS1202, DS 12028

e e ]

DALLAS

SEMICONDUCTOR

DS1202, DS1202S
Serial Timekeeping Chip

FEATURES

e Real time clock counts seconds, minutes, hours, date
of the month, month, day of the week, and year with
leap year compensation valid up to 2100

e 24 x 8 RAM for scratchpad data storage
e Serial I/O for minimum pin count

e 2.0-5.5 volt full operation

e Uses less than 300 nA at 2 volts

e Single—byte or multiple—byte (burstmode) data trans-
fer for read or write of clock or RAM data

e 8—pin DIP or optional 16—pin SOIC for surface mount
e Simple 3—wire interface
e TTL—compatible (Vg = 5V)

e Optionalindustrialtemperaturerange —40°Cto +85°C
(IND)

ORDERING INFORMATION

DS1202 8—pin DIP
DS1202S 16—pin SOIC
DS1202S-8  8-pin SOIC
DS1202N 8—pin DIP (IND)
DS1202SN  16—pin SOIC (IND)

DS1202SN-8 8—pin SOIC (IND)

DESCRIPTION

The DS1202 Serial Timekeeping Chip contains a real
time clock/calendar and 24 bytes of static RAM. It com-
municates with a microprocessor via a simple serial in-
terface. The real time clock/calendar provides seconds,
minutes, hours, day, date, month, and year information.
The end of the month date is automatically adjusted for
months with less than 31 days, including corrections for
leap year. The clock operates in either the 24—hour or
12—hour format with an AM/PM indicator. Interfacing the

PIN ASSIGNMENT

ned 1 s Vee
x1[] » 7 SCLK
x2[] 3 6 110
GND[] 4 5 RST
8-PIN DIP
NCOoh 1 8tm Vec
xigg2 7 SCLK
x2am 3 6 110
cNDOO 4 5 RST
8-PIN SOIC
(208 mil)
NC O] 1 \'¢ 16 [10 Vcc
NC (O 2 15 [T NC
X1 3 14 [T SCLK
NC (I 4 13 [1O NC
X2 s 12 [0 1o
NC (OIT] 6 11 [I0 NC
NC (O] 7 10 [T1J NC
GND [II] 8 9 IO RST
16-PIN SOIC
PIN DESCRIPTION
NC — No Connection
X1, X2 — 32.768 KHz Crystal Input
GND — Ground
RST — Reset
110 — Data Input/Output
SCLK — Serial Clock
Vee — Power Supply Pin

DS1202 with a microprocessor is simplified by using
synchronous serial communication. Only three wires
are required to communicate with the clock/RAM: (1)
RST (Reset), (2) /O (Data line), and (3) SCLK (Serial
clock). Data can be transferred to and from the clock/
RAM one byte at a time or in a burst of up to 24 bytes.
The DS1202 is designed to operate on very low power
and retain data and clock information on less than 1 mi-
crowatt.

©Copyright 1997 by Dallas Semiconductor Corporation.

All Rights Reserved. For important information regarding
patents and other intellectual property rights, please refer to
Dallas Semiconductor data books.

032697 1/11



DS1202, DS1202S

OPERATION

The main elements of the Serial Timekeeper are shown
in Figure 1: shift register, control logic, oscillator, real
time clock, and RAM. To initiate any transfer of data,
RST is taken high and eight bits are loaded into the shift
register providing both address and command informa-
tion. Datais serially inputon the rising edge of the SCLK.
The first eight bits specify which of 32 bytes will be ac-
cessed, whether a read or write cycle will take place,
and whether a byte or burst mode transfer is to occur.
After the first eight clock cycles have occurred which
load the command word into the shift register, additional
clocks will output data fora read or input data for a write.

DS1202 BLOCK DIAGRAM Figure 1

The number of clock pulses equals eight plus eight for
byte mode or eight plus up to 192 for burst mode.

COMMAND BYTE

The command byte is shown in Figure 2. Each data
transferis initiated by a command byte. The MSB (Bit 7)
must be alogic 1. Ifitis zero, further action will be termi-
nated. Bit 6 specifies clock/calendar data if logic O or
RAM data if logic 1. Bits one through five specify the
designated registers to be input or output, and the LSB
(Bit 0) specifies a write operation (input)if logic 0 or read
operation (output) if logic 1. The command byte is al-
ways input starting with the LSB (bit 0).

D 32.768 KHz
X1 X2

110
e M REAL TIME OSCILLATOR
CLOCK AND DIVIDER
INPUT SHIFT
REGISTERS DATA BUS
[\
SCLK
RST
| Sptsea [ ooressovs N aexeman
ADDRESS/COMMAND BYTE Figure 2
7 6 5 4 3 2 1 0
1 RAN - A4 A3 A2 A1 A0 &0 .
cK w

032697 2/11



DS1202, DS1202S

RESET AND CLOCK CONTROL

All data transfers are initiated by driving the RST input
high. The RST input serves two functions. First, RST
turns on the control logic which allows access to the shift
register for the address/command sequence. Second,
the RST signal provides a method of terminating either
single byte or multiple byte data transfer. A clock cycle is
a sequence of a falling edge followed by a rising edge.
For data inputs, data must be valid during the rising
edge of the clock and data bits are output on t he falling
edge of clock. All data transfer terminates if the RST in-
put is low and the I/O pin goes to a high impedance
state. Data transfer is illustrated in Figure 3.

DATA INPUT

Following the eight SCLK cycles thatinput a write com-
mand byte, a data byte is input on the rising edge of the
next eight SCLK cycles. Additional SCLK cycles are ig-
nored should they inadvertently occur. Data is input
starting with bit 0. Due to the inherent nature of the logic
state machine, writing times containing an absolute
value of “59" seconds should be avoided.

DATA OUTPUT

Following the eight SCLK cycles thatinput a read com-
mand byte, a data byte is output on the falling edge of
the next eight SCLK cycles. Note that the first data bit to
be transmitted occurs on the first falling edge after the
last bit of the command byte is written. Additional SCLK
cycles retransmit the data bytes should they inadver-
tently occur so long as RST remains high. This opera-
tion permits continuous burst mode read capability.
Data is output starting with bit 0.

BURST MODE

Burst mode may be specified for either the clock/calen-
darorthe RAM registers by addressing location 31 deci-
mal (address/command bits one through five = logical
one). As before, bit six specified clock or RAM and bit 0
specifies read or write. There is no data storage capac-
ity at locations 8 through 31 in the Clock/Calendar Reg-
isters or locations 24 through 31 in the RAM registers.
When writing to the clock registers in the burst mode,
the first eight registers must be written in order for the
data to be transferred.

However, when writing to RAM in burst mode it is not
necessary to write all 24 bytes for the data to transfer.

Each byte that is written to will be transferred to RAM
regardless of whether all 24 bytes are written or not.

CLOCK/CALENDAR

The clock/calendar is contained in eight write/read reg-
isters as shown in Figure 4. Data contained in the clock/
calendar registers is in binary coded decimal format
(BCD).

CLOCK HALT FLAG

Bit 7 of the seconds register is defined as the clock halt
flag. When this bit is set to logic 1, the clock oscillator is
stopped and the DS1202 is placed into a low—power
standby mode with a current drain of not more than 100
nanoamps. When this bit is written to logic O. the clock
will start.

AM-PM/12-24 MODE

Bit 7 of the hours register is defined as the 12— or
24—hour mode select bit. When high, the 12—hour mode
is selected. In the 12—hour mode, bit 5 is the AM/PM bit
with logic high being PM. In the 24—hour mode, bit 5 is
the second 10 hour bit (20-23 hours).

WRITE PROTECT BIT

Bit 7 of the control register is the write protect bit. The
first seven bits (bits 0-6) are forced to zero and will al-
ways read a zero whenread. Before any write operation
to the clock or RAM, bit 7 must be zero. When high, the
write protect bit prevents a write operation to any other
register.

CLOCK/CALENDAR BURST MODE

The clock/calendar command byte specifies burst
mode operation. In this mode the eight clock/calendar
registers can be consecutively read or written (see Fig-
ure 4) starting with bit 0 of address 0.

RAM
The static RAM is 24 x 8 bytes addressed consecutively
in the RAM address space.

RAM BURST MODE

The RAM command byte specifies burst mode opera-
tion. In this mode, the 24 RAM registers can be consec-
utively read or written (see Figure 4) starting with bit O of
address 0.
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REGISTER SUMMARY
A register data format summary is shown in Figure 4.

CRYSTAL SELECTION

A 32.768 KHz crystal, can be directly connected to the
DS1202 via pins 2 and 3 (X1, X2). The crystal selected
for use should have a specified load capacitance (CL) of
6 pF. The crystalis connected directly to the X1 and X2

DATA TRANSFER SUMMARY Figure 3
SINGLE BYTE TRANSFER

pins. There is no need for external capacitors or resis-
tors. Note: X1 and X2 are very high impedance nodes.
It is recommended that they and the crystal be guard—
ringed with ground and that high frequency signals be
kept away from the crystal area. For more information
on crystal selection and crystal layout considerations,
please consult Application Note 58, “Crystal Consider-
ations with Dallas Real Time Clocks™.

_ fyyvyuuvrsyyuyudy

SCLK

RST —‘/

0 1 2 3 4 24 6

|

o ———<R/W1AOJA1‘A2|A3]A4|R/6I1| | I l | ] I |

>ﬁ

ADDRESS COMMAND

BURST MODE TRANSFER

DATA INPUT/QUTPUT

RST ——‘/

Z 3 4 ] 6

o | = a5

h W e NSt % & I 1]

ADDRESS COMMAND

DATA /O BYTE 1

FUNCTION BYTEN SCLK n
CLOCK 8 2
RAM 24 200

o

DATAI/OBYTE N
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REGISTER ADDRESS/DEFINITION Figure 4

REGISTER ADDRESS REGISTER DEFINITION
A. CLOCK
7 6 5 4 3 2 1 0
RD,
SEC| 1 0 0 0 o] o 0 o 00-59 | CH 10 SEC SEC
RD,
MIN| 1 0 0 0 o | o 1 o 00-59 | 0 10 MIN MIN
RD 01-12 | 12/ 10
HR| 1 0 0 0 0 1 0 i 0023| 24 | O [ap]| "R HR
01-28/29
DATE | 1 0 0 0 0 1 1 B 01-30| o 0 10 DATE DATE
w 01-31
RD, 10
MONTH | 1 0 0 0 1 0 0 w 01-12| 0 0 0 M MONTH
RD,
DAY | 1 0 0 0 1 0 1 i 01-07| 0 0 0 0 0 DAY
RD,
YEAR | 1 0 0 0 1 1 0 S 0-99 10 YEAR YEAR
RD,
CONTROL | 1 0 0 0 1 1 1 s wpP FORCED TO ZERO
RD,
SUoct 11 _b o Tebnd It ey DAY
w
B. RAM
RD,
RAMO | 1 1 0 0 o] o 0 W RAM DATA 0
] ]
(] ]
' ]
RD,
RAM 23| 1 1 1 0 1 1 1 - RAM DATA 23
RD,
RAM A
st 1 1 1 1 1 1 W
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ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

—0.3V to +7.0V

0°C to 70°C

—55°C to +125°C
260°C for 10 seconds

* Thisis a stress rating only and functional operation of the device atthese orany other conditions above those
indicated in the operation sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS

(0°C to 70°C)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Supply Voltage Vee 2.0 5.5 Vv 1
Logic 1 Input ViH 2.0 Vece+0.3 Vv 1
Vee=2.0v | 03 +0.3
Logic O Input ViL Vv 1
VCC=5V -0.3 +0.8
DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Ve = 2.0 to 5.5V7)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES |
Input Leakage I +500 A 6
1/0 Leakage ILo +500 HA 6
VCC:ZV 1.6

Logic 1 Output VoH \Y 2
VCC=5V 24
Vee=2V 0.4

Logic 0 Output Vor Vv 3
Vec=5V 0.4
Vcc=2V 0.4

Active Supply Current lcc mA 5
VCC=5V 1.2
Veo=2V 8.3

Timekeeping Current lcct HA 4
Vee=5V 1
Vee=2V 100

Leakage Current lcc2 nA 10
VCC:SV 100

*Unless otherwise noted.

CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL | CONDITION TYP MAX UNITS NOTES
Input Capacitance C 5 pF
I/O Capacitance Cio 10 pF
Crystal Capacitance Cx 6 pF
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AC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Ve = 2.0 to 5.5V7)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Vee=2V 200
Data to CLK Setup toc ns 7

VCC=5V 50
VCC=2V 280

CLK to Data Hold tcoH -y = ns 7
Vee=2V 800

CLK to Data Delay tcop Voom5V 500 ns 7,8,9
Vee=2V 1000

CLK Low Time toL ns 7

Vee=5V | 250
Vee=2V | 1000

CLK High Time tcH ns T 12
Vcc:sv 250
VCC=2V 0.5

CLK Frequency foLk MHz 7,12
Vee=5V DC 2.0
VCC:2V 2000

CLK Rise and Fall tr. te ns
VCC=5V 500

S Vee=2V 4

RST to CLK Setup tee us 7
Vee=5V 1
Veo=2V 1000

CLK to RST Hold tceH ns 7
Vee=5V 250

o Vee=2V 4

RST Inactive Time tcwH us 7
Vee=5V 1
Vee=2V 280

RST to I/O High Z tcoz ns 7
Vee=5V 70

*Unless otherwise noted.
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TIMING DIAGRAM: READ DATA TRANSFER Figure 5

RESET [
tcc  [e—
CLOCK 7 \; ///////
= tcon tcop
toc =N —  lcpz
BN X 1 X D

~_
COMMAND BYTE

TIMING DIAGRAM: WRITE DATA TRANSFER Figure 6

lcwH

RESET

CLOCK

DATA INPUT/
OUTPUT

COMMAND BYTE

NOTES:
1. All voltages are referenced to ground.

2. Logic one voltages are specified at a source current of 1 mA at Vgc=5V and 0.4 mA at V=2V, Vou=Vc for

capacitive loads.
3. Logic zero voltages are specified at a sink current of 4 mA at Vgc=5V and 1.5 mA at Vgc=2V.

4. lgcq is specified with I/O open, RST set to a logic 0, and clock halt flag=0 (oscillator enabled).

o

halt flag=0 (oscillator enabled).
RST, SCLK, and I/O all have 40KQ pull-down resistors to ground.
Measured at V|=2.0V or V, =0.8V and 10 ms maximum rise and fall time.

Measured at Vou=2.4V or Vg =0.4V.

© ® N o

Load capacitance = 50 pF.

Icc is specified with the 1/0 pin open, RST high, SCLK=2 MHz at V¢c=5V,; SCLK=500 KHz, V¢c=2V and clock
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10.Icc2 is specified with RST, I/0, and SCLK open. The clock halt flag must be set to logic one (oscillator disabled).

11. At power—up, RST must be at a logic 0 until Vcc 22 volts. Also, SCLK must be at a logic 0 when RST is driven
to a logic one state.

12.1f toy exceeds 100 ms with RST in a logic one state, then Icc may briefly exceed Icc specification.

DS1202 SERIAL TIMEKEEPER 8-PIN DIP

8 5

T PKG 8-PIN
DIM MIN MAX

B A IN. 0.360 0.400
MM

B IN. 0.240 0.260
MM

C IN. 0.120 0.140
MM

D IN 0.300 0.325

MM
EIN. | 0015 | 0040
— = MM
Y c FIN. | 0.110 0.140
JR Jiv oy

I 1 F G IN. 0.090 0.110
MM
<o |
G H IN. 0.320 0.370

MM

J IN. 0.008 0.012
MM

K IN. 0.015 0.021
MM
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DS1202S SERIAL TIMEKEEPER 16—PIN SOIC
Ko e =G =

HHHE HHHH T
T

b 2 o

EELE BEEEQ&L

! oo

Ll
E

phi

PKG 16-PIN
DIM MIN MAX
A IN. 0.500 0.511
MM 12.70 12.99
B IN. 0.290 0.300
MM 7.37 765
C IN. 0.089 0.095
MM 2.26 241
E IN. 0.004 0.012
MM 0.102 0.30
FIN. 0.094 0.105
MM 2.38 268
G IN. 0.050 BSC
MM 1.27 BSC

H IN. 0.398 0.416
MM 10.11 10.57
JIN. 0.009 0.013
MM 0.229 033
K IN. 0.013 0.019
MM 0.33 048
LIN 0.016 0.040
MM 0.406 1.20
phi 0° 8°

032697 10/11



DS1202, DS1202S

DS1202S8 8-PIN SOIC 200 MIL

ek ol
il
!

0-8 deg. ty

p-

J

&

1

J’_l -

wiR

PKG 8-PIN

DIM MIN M7 £
A IN. 0.203 0.213
MM 5.16 5.41

B IN. 0.203 0.213
MM 5.16 5.41

C IN. 0.070 0.074
MM 1.78 1.88

E . 0.004 0.010
MM 0.102 0.390
FIN. 0.074 0.84

MM 1.88 213

G IN. 0.050 BSC

MM 1.27 BSC

H IN. 0.302 0.318
MM 7.67 8.07

JIN. 0.006 0.010
MM 0.152 0.254
K IN. 0.013 0.020
MM 0.33 0.508
LIN. 0.19 0.030
MM 4.83 0.762
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Microprocessor Supervisory Circuits

General Description

The MAX691A/MAX693A/MAXB00L/MAXB0OM micro-
processor (HP) supervisory circuits are pin-compatible
upgrades to the MAX691, MAX693. and MAXE95. They
improve performance with 30pA supply current, 200ms
typ reset active delay on power-up. and 6ns chip-
enable propagation delay. Features include write pro-
-ection of CMOS RAM or EEPROM, separate watchdog
outputs, backup-battery switchover, and a RESET out-
put that is valid with Ve down to 1V. The MAX691A/
MAX800L have a 4.65V typical reset-threshold voltage.
and the MAX693A/MAXB00M's reset threshold is 4.4V
typical. The MAX800OL/MAXB00M guarantee power-fail
accuracies to 2%

Applications
Computers

Controllers

Intelligent Instruments

Automotive Systems

Critical pP Power Monitoring

Typical Operating Circuit

5V
av REGULATOR

Vour
VBAIT
CEouT
MAXIAN
MAXE91A
9 o, MAXGI3A = |13 | ADDRESS
PEL waxsoor © 'N "
MAX800M
GND AD-ATS
WDl f¢———— 110
Hoscin up
PFO Pl i

CMOS RAM

= N
CONNECTION g
—21 0SC SEL

RESET |=———— RESET

_ o] AUDIBLE
ALARM

LOWLINE WDO
6 14.

\ Y
“MaxCap SYSTEM STATUS INDICATORS

Features

¢ 200ms Power-OK/Reset Timeout Period
¢ 1pA Standby Current, 30pA Operating Current

¢ On-Board Gating of Chip-Enable Signals,
10ns Max Delay

¢ MaxCap™ or SuperCap™ Compatible
¢ Guaranteed RESET Assertion to Vg = +1V

¢ Voltage Monitor for Power-Fail or Low-Battery
Warning

¢ Power-Fail Accuracy Guaranteed to +2%
(MAX800L/M)

¢ Available in 16-Pin Narrow SO and Plastic
DIP Packages

Ordering Information

PART TEMP. RANGE PIN-PACKAGE
MAX691ACPE 0°Cto ~70°C 16 Plastic DIP
MAXB91ACSE 0°Cto -70°C 16 Narrow SO
MAX691ACWE 0°Cto -70°C 16 Wide SO
MAX691AC/D 0:Ct0.2 70°C Dice”
MAXB91AEPE -40°C 10 -85°C 16 Plastic DIP
MAX691AESE -40°C to -85°C 16 Narrow SO
MAXBITAEWE -40°C to -85°C 16 Wide SO
MAXGBI1AEJE -40°C 10 -85°C 16 CERDIP
MAXB691AMJE -55°Cto -125°C 16 CERDIP

Ordering Information continued on last page.
“Dice are specified at Ty = +25 °C. DC parameters only.

Pin Configuration

TOP VIEW

T
venit [ ] [16] Reser
Vour [Z E RESET
e 5] ascan 2] 0
GND [4|  MAX69TA CEIN
|: MAX693A . E o
BAITON [5|  wuaxsoor  |nz] SEour
(oW [6| LA ey
0sCIN [7 ] [10] P70
0SCSEL [ | 9] pri
DIP/SO

SuperCap is a registered trademark of Baknor Industries. MaxCap is a registered trademark of The Carborundum Corp.

SWIANXIMN

For free samples & the latest literature: http://www.maxim-ic.com, or phone 1-800-998-8800.
For small orders, phone 408-737-7600 ext. 3468.

Maxim Integrated Products 1
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MAX691A/MAX693A/NAX8B800L/MAX800M

Microprocessor Supervisory Circuits

ABSOLUTE MAXIMUM RATINGS

Terminal Voltage (with respect to GND)

VEE oo .
VBATT

All Other Inputs ..

Input Current
oo L JC——
Vie Continuous.......
VBATT Peak ...

VBATT Continuo. 5.

GND. BATT ON ..
All Other Outputs ..

ope
abs.

{6

Stresses beyond those hsted undaer "Absolit: texrnam Rat
10N of the cevice at these or any olher cor 8

> Axumum raiing conditions for exiended perods may sect device

ELECTRICAL CHARACTERISTICS

.....03Vio -6V
- ....-03Vio -6V
-0.3V 10 (Vou: ~ 0.3V)

Continuous Power Dissipation (T = =70°C)
Plastic DIP (derate 10.53mW/°C above +70°C) .... ....842mW

Narrow SO (derate 8.70mW/°C above +70°C) .. 696mw
Wide SO (derate 9.52mW/°C above +70°C).. 762mwW
CERDIP (derate 10.00mW/°C above +70°C)..............800mW

. 1.0A Operating Temperature Ranges
250mA MAX69_AC_ _/IMAX800_C_ _ e 0°Cto +70°C
.250mA MAXB9_AE_ _/IMAX800_E_ _ aes40°C 1O +85°C
.25mA MAXBI_ AMIE somesoiausan 40209°C e +125"C
100mA Storage Temperature Range -65"Cto -160°C
25mA Lead Temperature (soldering. 10sec) . .=300"C
may cause permanent damage (o the device. These are siress ratngs onfy. and funciional
Reglell 3 the operational sections of the specificatons is not imphed Fxposure

(MAXBS1A, MAXBOOL: Ve = -4 75V 10 -5 3V, MAXBI3A, MAXBOOM: Vi = -4.5V 10 =55V, VBATT = 2.8V. Tp = Ty 10 Tigar.
unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Operating Voltage Range. 0 55 v
Vee. VBATT (Note 1) :

1041 = 25mA Vce-002  Vee-0.05
MAX69_AC Vee - 0.2 Vce -0.3
MAX69_AE,
loyr = 250mA il Vee-02  Vee-0.35
VouT Output WA 5y 2 MAX800_C/E = CED0
MAXB69_A/M Vce - 0.40
MAX69_AC/AE.
loyt = 210mMA MAX800_C/E Vce-0.17  Vee-0.3v
MAX69_AC. MAX800_C 0.8 1.2
-t0- -Resistance = 4.5V
VEqo oD RaRapstagag i e MAXBI_AE. MAXB00_E 08 1.4 “
MAX69_A/M 0.8 1.6
VBATT = 4.5V 10UT = 20mA VBATT - 0.3
l\\/ﬂ%‘é‘em Bauery-Backub  BATT =28V 10UT = 10mA VBATT- 025 v
VBATT = 2.0V. IOUT = 5mA VBATT - 0.15
. VBATT = 4.5V 15
VBATTR U VBATT = 26V 25 Q
On-Resistance
VBATT = 2.0V 30
Supply Current in
Normal Operating Mode Vce > VBATT - 1V 30 100 pA
(Excludes louT)
Supply Current in _ Ta=+25°C 0.04 1
Battery-Backup Mode xgﬁ%vfg TBI/ I3 PA
(Excludes louT) (Note 2) : Ta=TMmIN = TMIN ) 5
VBATT Standby Current Ta=+25°C -0.1 0.02
1T+ 0.2V<V A
(Note 3) BT O N T e Thay  Thy 0 0.02 !
Battery Switchover Power-up VBATT + 0.3 v
Threshold Power-down VBATT -0.3
2 AKXV




Microprocessor Supervisory Circuits

ELECTRICAL CHARACTERISTICS (continued)
(MAX691A. MAXBOOL: Ve = +4.75V 10 ~5.5V. MAX693A. MAXBOOM: Ve = +4.5V 10 +55V. VBATT = 2.8V. Ty = Ty 10 Traax.

unless otherwise noted.)

AKX

PARAMETER CONDITIONS MIN TYP MAX UNITS
E?auery Switchover 60 -
Hysteresis
SATT ON Output ISINK = 3.2mA 0.1 0.4 v
Low Voliage ISINK = 25mA 0.7 1
BATT ON Output Sink current 0 A
Short-Circuit Current Source curren: 1 15 100 HA

. RESET AND WATCHDOG TIMER
MAX691A. MAXB00L 4.50 4.65 475
; MAX693A. MAX800M 4.25 4.40 4.50
Reset Tnreshold Vokage — Y
) MAXB00L. Ta = -=25"C. V¢ failing 4.55 4.70
MAX800M. Ta = -25°C. V¢ falling 430 4.45
Reset Threshold Hysteresis 15 mVv
/cc to RESET Delay Power-down 80 us
_OW LINE-10-RESET Delay 800 ns
Reset Acuve Timeout Period, oy
wrernal Osalllair Power-up 140 200 280 ms
Reset Acuve Timeout Period. - Clock
& xiernal Clock (Note 4) PRAd 0 , Cycles
Watchdog Timeéout Period. | Long period 1.0 1.6 2.25 sec
Internal Oscillator Short period 70 100 140 ms
‘Natchdog Timeout Period. Long period 4096 Clock
£xternal Clock (Note 4) Short period 1024 Cycles
Minimum Watchdog Input g -
Sulse Width Vi =0.8V.Viq =0.75x V¢ 100 ns
Isink = SOpA. Ve = 1V, VBATT = 0V, Vcc falling 0.004 0.3
RESET Output Volage Isink = 3.2mA, Vce = 4.25V 0.1 0.4 \%
ISOURCE = 1.6mA. Vcc = 5V 3.5
BESET Output £
RESET Ruiput gint-Circyg Output source current 7 20 mA
Current
RESET Output Voltage Low .
(Note 5) ISINK = 3.2mA 0.1 0.4 vV
TAWTINE Isink = 3.2mA, Vcc = 4.25V 0.4
LOW LINE Qutput Volia )
O™ ISOURCE = 1pPA. Ve = 5V 3.5
LOW LINE Output
Short-Circuit Current Qutput source current 1 15 100 pA
- ISINK = 3.2mA 0.4
WDO Output Voltage v
UipUtYetag ISOURCE = 500/A, VG = 5V 35
WDO Output
Short-Circuit Current Output source current 3 10 mA
WDI Threshold Voltage ViH 0.75 x Ve v
(Note 6) ViL 0.8
WDI = 0V -50 -10
WDI Input Current A
e WDI = Vour 20 50 g
3
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MAX691A/MAX693A/NAX800L/MAX800M

Microprocessor Supervisory Circuits

ELECTRICAL CHARACTERISTICS (continued)
(MAX69TA, MAXBOOL: Vei = -4.75V 10 +5.5V, MAX693A, MAXBOOM: Ve = ~4.5V 10 +5.5V. VBATT = 2.8V, Ty = Tyun 10 Trgape

unless otherwise noted.)

PARAMETER 1 CONDITIONS MIN TYP MAX | UNITS
POWER-FAIL COMPARATOR
MAX69_AC/IAE/AM. VcC = 5V 12 1.25 13
PFI Input Threshold - . v
MAXB00_C/E. Ve = 5V 1.225 125 1275
PFI Leakage Current 0.0 125 nA
ISk = 3.2mA 04
PFO Output Voliage - : v
; IsouRct = TuA Vee = 5Y 3.5
FiFO Output Short-Circu: Ouiput SOUrCE curren: 1 15 100 uA
Current
Vire = -20mV, Vop = 15mV 25
PFl-t0-PFO Delay - — us
Ve = 20mV, Vop = 15mV 60
CHIP-ENABLE GATING
CE IN Leakage Current Disable mode -0.005 21 uA
CE IN-t0-CE OUT Resistance Y e 75 150 o
(Note 7)
L I T I Disable mode. TE OUT = OV 01 075 2.0 mA
(Reset Acuive)
gzx:zﬁgm APPagh.iol 509 source impedance driver, CLoap = 50pF 6 10 ns
CE OUT Output Volage Hign | Ve = 5V. lout = -100uA 3.5 "
(Reset Active) Ve = OV, VBATT = 2.8V Ioyr = 1pA 2.7
RESET-t0-CE OUT Delay Poveer-down 12 ps
INTERNAL OSCILLATOR
OSC IN Leakage Curren: OSC SEL = OV 0.10 +5 pA
OSC IN Input Pull-Up Curren: OSC SEL = Voyr or floating. OSC IN = 0V 10 100 A
OSC SEL Input Pull-Up Curren: | OSC SEL = OV 10 100 pA
OSC IN Frequency Range OSC SEL = OV 50 kHz
OSC IN Exiernal Oscillaior Vip Vout-03 Vour-06 3
Threshold Voltage Vi 3.65 2.00
OSC IN Frequency with 2 2 ~
Exiernal Capacitor OSC.SEL<=\0V. COSC = 47pF 100 kHz

Note 1: Either Vcc or VBATT can go (o OV. if the other is greater than 2.0V.

Note 2: The supply curren: drawn by the MAX691A/MAX800L/MAXB00M from the battery excluding louT typically goes to 10pA
when (VBATT - 1V) < Vce < VBATT. In most applications. this is a brief period as Vcc falls through this region.

Note 3: "-" = battery-discharging current, "--" = battery-charging current.

Note 4: Although presented as typical values, the number of clock cycles for the reset and watchdog timeout periods are fixed and
do not vary with process or temperature.

Note 5: RESET is an open-drain output and sinks current only.

Note 6: WDl is internally connected to a voltage divider between VouTt and GND. If unconnected, WDI is driven to 1.6V (typ).
disabling the watchdog function.

Note 7: The chip-enable resistance is tested with Vcc = ~4.75V for the MAX691A/MAX800L and Vcc = +4.5V for the
MAXE93A/MAXB00M. CE IN = TE OUT = Ve / 2.

Note 8: The chip-enable propagation delay is measured from the 50% point at CE IN to the 50% point at CE OUT.

4
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Microprocessor Supervisory Circuits

(Ta = =25°C. unless otherwise noted.)

Ve SUPPLY CURRENT
vs. TEMPERATURE
(NORMAL OPERATING MODE)
% Vg -5V H
VBAIT = 28V :
2 34 [PRLCEW-OV H
g 3
[<4
~
Z 30 =T
7
= 2
2
60 30 0 30 60 90 120 150
TEMPERATURE (“C)
VBATT to Voyt ON-RESISTANCE
vs. TEMPERATURE
20 .
// :
, L1
= VBATT =2 ov// ’
s LT
v 15
(%)
z \'SAH=28V/'
2, LT
3 —
Z 0 =
s
< VBATT - a5V |
g
Ve =0V
5
60 30 0 30 60 9 120 150
TEMPERATURE (°C)
RESET THRESHOLD
vs. TEMPERATURE
475 3
VBATT = 28V 8
470 :
465 ’—1‘ 7
£ MAX691A T
S 460 | MAXB0OL
=
@ 455
(-4
= 450
@ 445
&
440 F—F——
MAX693A I
4.35 [~ MAXB0ON
430 L
60 -30 0 30 60 90 120 150
TEMPERATURE (°C)

AXIMN

BATTERY SUPPLY CURRENT (pA)

Ve-t0-Vou ON-RESISTANCE (£2)

RESET OUTPUT RESISTANCE ()

05

0

09

08

07

06

600

500

400

300

200

60 30 0 30 60 90

60 -30 0 30 60 90

60 30 0 30 60

BATTERY SUPPLY CURRENT
vs. TEMPERATURE
(BATTERY-BACKUP MODE)

Vg =3y
VBATT = 28V
NO LOAD

/

120

150
TEMPERATURE (°C)

Vce to Voyt ON-RESISTANCE
vs. TEMPERATURE

/

1%

120 150

TEMPERATURE (°C)

RESET OUTPUT RESISTANCE
vs. TEMPERATURE

Vi = 5V, VBATT = 28V
SOURCING CURRENT /

//

ATEITA T 08

//

T Vcc = OV. VBAIT = 2.8V
SINKING CURRENT

90 120 150

TEMPERATURE (°C)

CE ON-RESISTANCE (£2)

PFI THRESHOLD (V)

RESET DELAY (ms)

g

(=]
S

@
S

@
S

40

~N
w
S

~
~
o

~
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8

@
S

]
[S)

Typical Operating Characteristics

CHIP-ENABLE ON-RESISTANCE
vs. TEMPERATURE

Vee - 415V :
VBAIT = 28V H
VErin = Veel2 i
//
60 -30 0 30 60 90 120 150 180
TEMPERATURE (°C)
PFI THRESHOLD
vs. TEMPERATURE
Veg = o5V, —
VBATT =0V |
NO LOAD ON PFO
60 -30 0 30 60 90 120 150
TEMPERATURE (°C)
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vs. TEMPERATURE
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/
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TEMPERATURE (°C)
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Typical Operating Characteristics (continued)

(Ta = =25°C. unless otherwise noted.)

BATTERY CURRENT WATCHDOG AND RESET TIMEOUT PERIOD CHIP-ENABLE PROPAGATION DELAY
vs. INPUT SUPPLY VOLTAGE - vs. 0SC IN TIMING CAPACITOR (COSC) vs. CE OUT LOAD CAPACITANCE
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Pin Description

PIN NAME FUNCTION

1 VBATT Battery-Backup Input. Connect to external battery or capacitor and charging circuit. If backup batiery is not
used. connect to GND
Output Supply Voltage. When V¢ is greater than VBATT and above the reset threshold, Voyr connects to

2 Vour Vce. When Ve falls below VBATT and is below the reset threshold. Vout connects to VBATT. Connect a 0.1pF
capacitor from Voy1 to GND. Connect Vour to Vee if no backup battery is used

3 Vee Input Supply Voltage., 5V input

4 GND Ground. OV reference for all signals
Battery On Qutput. When Voyr switches to VBATT, BATT ON goes high. When Vot switches 1o Voc, BATT ON

5 | BATTON | goes low. Connect the base of a PNP through a current-limiting resistor 1o BATT ON for Vo1 current require-
ments greater than 250mA.

6 | (OWLONE LOW LINE output goes low when Vg falls belgw the reset threshold. It returns high as soon as Ve rises above
the reset threshold.
External Oscillator Inpu:. When OSC SEL is unconnected or driven high, a 10pA pull-up connects from Vo to

7 osc in | OSC IN. the internal oscillator sets the reset and waichdog timeout periods. and OSC IN selects between fast
and slow watchdog timeout penods. When OSC SEL is driven low. the reset and watchdog timeout periods may
be set either by a capaciior from OSC IN to ground or by an external clock at OSC IN (Figure 3)
Oscillator Select. When OSC SEL i1s unconnected or driven high. the internal oscillator sets the reset delay and

8 | OSCSEL | watchdog timeout period. When OSC SEL is low, the external oscillator input (OSC IN) is enabled (Table 1)
OSC SEL has a 10pA internal pull-up.

3 PFI Power-Fail Input. This is the noninverting input to the power-fail comparator. When PFl is less than 1.25V, PFO
qoes low. When PFI is not used. connect PFl to GND or Vou1

10 PO Power-Fail Output. Thisis the output of the power-fail comparator. PFO goes low when PFl is less than 1.25V
This is an uncommitted compara:or. and has no effect on any other internal circuitry.
Watchdog Input. WDI is a three-level input. If WDI remains either high or low for longer than the watchdog time-

1 WDI out period, WDO goes low and reset is asserted for the reset timeout period. WDO remains low until the next tran-
sition at WDI. Leaving WDI unconnected disables the watchdog function. WDI connects to an internal voltage
divider between VouyT and GND. which sets it to mid-supply when left unconnected.

12 CEOUT Chip-Enable Output. CE OU_T_goes low only when CE IN'is low and Vcc is above the reset threshold. If CE INis
low when reset is asserted. CE OUT will stay low for 15us or until CE IN goes high. whichever occurs first.

13 CEIN | Chip-Enable Input. The input to chip-enable gating circuit. If CE IN is not used, connect CE IN to GND or VouT

. Watchdog Output. If WDI remains high or low longer than the watchdog timeout period, WDO goes low and reset

14 WDO is asserted for the resettimeout period. WDO returns high on the next transition at WDI. WDO remains high if
WDI is unconnected.

15 RESET | RESET Output goes low whenever Vcc falis below the reset threshold. RESET will remain low typically for
200ms after Ve crosses the reset threshold on power-up.

16 | RESET | RESETis anactive-high output. k is open drain, and the inverse of RESET.

Detailed Description

RESET and RESET Outputs

The MAX691A/MAX693A/MAXB00L/MAXB00M's RESET
and RESET outputs ensure that the pP (with reset
inputs asserted either high or low) powers up in a
known state, and prevents code-execution errors dur-
ing power-down or brownout conditions.

The RESET output is active low, and typically sinks
3.2mA at 0.1V saturation voltage in its active state.
When deasserted, RESET sources 1.6mA at typically
Vour - 0.5V. RESET output is open drain, active high,
and typically sinks 3.2mA with a saturation voltage of
0.1V. When no backup battery is used, RESET output is

guaranteed to be valid down to Ve = 1V, and an
external 10kQ pull-down resistor on RESET insures
that it will be valid with Vo down to GND (Figure 1).
As Ve goes below 1V, the gate drive to the RESET
output switch reduces accordingly, increasing the
Rps(on) @nd the saturation voltage. The 10kQ pull-
down resistor insures the parallel combination of switch
plus resistor is around 10kQ and the output saturation
voltage is below 0.4V while sinking 40pA. When using
a 10kQ external pull-down resistor, the high state for
RESET output with Ve = 4.75V will be 4.5V typical.
For battery voltages 2 2V connected to VBATT, RESET
and RESET remain valid for V¢ from OV to 5.5V.

AKX N
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RESET

NADAMN
MAX691A L
MAX693A

B 10 uP RESET

WDI ——-{

' '
[ A

Y

1y = RESET TIMEQUT PERIOD
12 = NORMAL WATCHDOG TIiMEQUT PERICD
13 = WATCHDOG TIMEQUT PERIOD IMMEDIATELY AFTER RESEHT

—
—

RESET

Figure 1. Adding an external pull-down resistor ensures
RESET 1s valid with Vcc down to GND

RESET and RESET are asserted when Vc( falls below
the reset threshold (4.65V for the MAX691A/MAX800L.,
4.4V for the MAX693A/MAX800M) and remain asserted
for 200ms typ after V¢ rises above the reset threshold
on power-up (Figure 5). The devices' battery-
switchover comparator does not affect reset assertion.
However, both reset outputs are asserted in battery-
backup mode since Ve must be below the reset
threshold to enter this mode.

Watchdog Function
The watchdog monitors pP activity via the Watchdog
Input (WDI). If the pP becomes inactive, RESET and
RESET are asserted. To use the watchdog function,
connect WDI to a bus line or pP 1/O line. If WDI
remains high or low for longer than the watchdog time-
out period (1.6sec nominal), WDO. RESET, and RESET
are asserted (see RESET and RESET Outputs section,
and the Watchdog Output discussion on this page).

Watchdog Input
A change of state (high to low, low to high, or a mini-
mum 100ns pulse) at the WDI during the watchdog
period resets the watchdog timer. The watchdog
default imeout is 1.6sec.

To disable the watchdog function. leave WDI floating.
An internal resistor network (100kQ equivalent imped-
ance at WDI) biases WDI to approximately 1.6V.
Internal comparators detect this level and disable the
watchdog timer. When V¢ is below the reset thresh-
old, the watchdog function is disabled and WDI is dis-
connected from its internal resistor network, thus
becoming high impedance.

Figure 2. Watchdog limeout Period and Resel Acuve Time

Watchdog Output
The Watchdog Output (WDO) remains high if there is a
transition or pulse at WDI during the watchdog timeout
period. The watchdog function is disabled and WDO is
a logic high when V¢ is below the reset threshold, bat-
tery-backup mode is enabled, or WD is an open circuit.
In watchdog mode. if no transition occurs at WDI during
the watchdog timeout period. RESET and RESET are
asserted for the reset timeout period (200ms typical).
WDO goes low and remains low until the next transition
at WDI (Figure 2) If WDI is held high or low indefinitely,
RESET and RESET will generate 200ms pulses every
1.6sec. WDO has a 2 x TTL output characteristic.

Selecting an Alternative
Watchdog and Reset Timeout Period
The OSC SEL and OSC IN inputs control the watchdog
and reset timeout periods. Floating OSC SEL and OSC
IN or tying them both to Vgr selects the nominal 1.6sec
watchdog timeout period and 200ms reset timeout peri-
od. Connecting OSC IN to GND and floating or connect-
ing OSC SEL to Vgyt selects the 100ms normal
watchdog timeout delay and 1.6sec delay immediately
after reset. The reset timeout delay remains 200ms
(Figure 2). Select alternative timeout periods by con-
necting OSC SEL to GND and connecting a capacitor
between OSC IN and GND. or by externally driving OSC
IN (Table 1 and Figure 3). OSC IN is internally connect-
ed to a £100nA (typ) current source that charges and
discharges the timing capacitor to create the oscillator
frequency, which sets the reset and watchdog timeout
periods (see Connecting a Timing Capacitor at OSC IN
in the Applications Information section).

IMNAXIN




Microprocessor Supervisory Circuits

Table 1. Reset Pulse Width and Watchdog Timeout Selections

Figure 3. QOscillator Circuits

Chip-Enable Signal Gating
The MAX691A/MAXBE93A/MAXB00L/MAX800M provide
internal gating of chip-enable (CE) signals to prevent
erroneous data from being written to CMOS RAM in the
event of a power failure. During normal operation, the
CE gate is enabled and passes all CE transitions. When
reset is asserted, this path becomes disabled. prevent-
ing erroneous data from corrupting the CMOS RAM. Al
these parts use a series transmission gate from CE IN to
CE OUT (Figure 4).

The 10ns max CE propagation delay from CE IN to CE
OUT enables the parts to be used with most pPs.

Chip-Enable Input
The Chip-Enable Input (CE IN) is high impedance (dis-
abled mode) while RESET and RESET are asserted.
During a power-down sequence where Vcc falls below
the reset threshold or a watchdog fault, CE IN assumes
a high-impedance state when the voltage at CE IN
goes high or 15ps after reset is asserted, whichever
occurs first (Figure 5).

During a power-up sequence, CE IN remains high
impedance, regardless of CE IN activity, until reset is
deasserted following the reset timeout period.

AKXV

Watchdog Timeout Period i .
OSC SEL OSCIN - Reset Timeout Period
Normal Immediately After Reset
Low External Clock Input 1024 clks 4096 clks 2048 clks
Low External Capacitor (600/47pF x C)ms (2.4/147pF x C)sec (1200/47pF x C)ms
Floating Low 100ms 1.6sec 200ms
Floating Floating 1.6sec 1.6sec 200ms
In the high-impedance mode. the leakage currents into
AAADAM EXTERNAL EXTERNAL this terminal are =1pA max over temperature. In the
MAX691A crock OSCILLATOR low-impedance mode, the impedance of CE IN appears
MAXGI3A 81 osc sit 8 osc sit as a 75Q resistor in series with the load at CE OUT
MAX800L )
MAXSOOM —— = The propagation delay through the CE transmission
71 9sc i —r7 0SC 11 gate depends on both the source |m»pedance of the
o = drive to CE IN and the capacitive loading on the Chip-
. = Enable Output (CE OUT) (see Chip-Enable Propagation
Delay vs. CE OUT Load Capacitance in the Typical
INTERNAL OSCILLATOR INTERNAL OSCILLATOR Operating Characteristics). The CE propagation delay
1 6sec WAICHDOG 100ms WAICHDOG is production tested from the 50% point of CE IN to the
0ol 80 osc st . (e 50% point of CE OUT using a 50 driver and 50pF of
load capacitance (Figure 6). For minimum propagation
7 7 delay. minimize the capacitive load at CE OUT. and
NC ——| 0SCIN 0SC 1N ;
7’ “h L¢ use a low output-impedance driver.
i Chip-Enable Output

In the enabled mode. the impedance of CE OUT is
equivalent to 75Q in series with the source driving CE
IN. In the disabled mode, the 75Q transmission gate is
off and CE OUT is actively pulled to Vgyy. This source
turns off when the transmission gate is enabled.

Py LOW LINE Output
LOW LINE is the buffered output of the reset threshold
comparator. LOW LINE typically sinks 3.2mA at 0.1V
For normal operation (V¢ above the LOW LINE thresh-
old). LOW LINE is pulled to Vgyr.

Power-Fail Comparator
The power-fail comparator is an uncommitted comparator
that has no effect on the other functions of the IC.
Common uses include low-battery indication (Figure 7).
and early power-fail warning (see Typical Operating
Circuit).

Power-Fail Input
Power Fail Input (PFI) is the input to the power-fail com-
parator. It has a guaranteed input leakage of +25nA
max over temperature. The typical comparator delay is
25ps from VL to Vg (power failing), and 60ps from Vy
to Voy (power being restored). If PFl is not used, con-
nect it to ground.
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Figure 5. Reset and Chip-Enable Timing
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Figure 6 CE Propagat:on Delay Test Circur

Table 2. Input and Output Status in Battery-Backup

Mode
PIN NAME STATUS
1 VBATT Supply currentis TuA max
> Vol Voui is connecied o VBATT through an
o internal PMOS switch

Battery swiichover comparator monitors

3 vee o ——
V¢ for acuve switchover

4 GND GND 0V. OV reference for all signals

5 BATT ON Logic high. The open-circuit output is
equal to Vour

6 LOWLINE | Logic low"

OSCIN | OSC IN is ignored

8 OSC SEL | OSC SEL s ignored
The powver-fail comparator remains

9 BFI acuve in the batery-backup mode for
Vee 2 VBATT - 1.2Viyp
The power-fail comparaior remains

10 BFO acuve in the batery-backup mode for
Vce 2 VBATT - 1.2V iyp. Below this volt-
age. PFO is forced low

1 WDI Watchdog is ignored

e Logic high. The open-circuit voltage is

Ve ge Ul equal to VouT.

13 CEIN | Highimpedance
Logic high. The open-circuit voltage is

14 WDO equal to Vour.

15 RESET Logic low”

16 RESET High impedance’

* Ve must be below the reset threshold to enter battery-backup

mode.

AXIMN

Figure 7. Low-Battery Indicator

Power-Fail Output
The Power-Fail Output (PFO) goes low when PFI goes
below 1.25V. It typically sinks 3.2mA with a saturation
voltage of 0.1V. With PFI above 1.25V. PFO is actively
pulled o VOUTA

Battery-Backup Mode
Two conditions are required to switch to battery-back-
up mode: 1) Vee must be below the reset threshold.
and 2) Ve must be below VBATT. Table 2 lists the sta-
tus of the inputs and outputs in battery-backup mode.

Battery On Output
The Battery On (BATT ON) output indicates the status
of the internal Vsc/battery-switchover comparator,
which controls the internal Ve and VBATT switches.
For Ve greater than VBATT (ignoring the small hys-
teresis effect), BATT ON typically sinks 3.2mA at 0.1V
saturation voltage. In battery-backup mode, this termi-
nal sources approximately 10pA from V1. Use BATT
ON to indicate battery-switchover status or to supply
base drive to an external pass transistor for higher-cur-
rent applications (see Typical Operating Circuit).

Input Supply Voltage
The Input Supply Voltage (Vc¢) should be a regulated
5V. V¢ connects to Voyy via a parallel diode and a
large PMOS switch. The switch carries the entire cur-
rent load for currents less than 250mA. The parallel
diode carries any current in excess of 250mA. Both the
switch and the diode have impedances less than 1Q
each. The maximum continuous current is 250mA, but
power-on transients may reach a maximum of 1A.

11
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Battery-Backup Input
The Battery-Backup Input (VBATT) is similar to the V¢
input except the PMOS switch and parallel diode are
much smaller. Accordingly, the on-resistances of the
diode and the switch are each approximately 10Q.
Continuous current should be limited to 25mA and
peak currents (only during power-up) limited to 250mA.
The reverse leakage of this input is less than 1pA over
temperature and supply voltage (Figure 8).

Output Supply Voltage
The Output Supply Voltage (Voyr) pin is internally con-
nected to the substrate of the IC and supplies current
to the external system and internal circuitry. All open-
circuit outputs will, for example, assume the Vgt volt-
age in their high states rather than the V¢ voltage. At
the maximum source current of 250mA, Vg1 will typi-
cally be 200mV below V¢. Decouple this terminal with
a 0.1pF capacitor.

Applications Information

The MAX691A/MAX693A/MAX800L/MAX800M are not
short-circuit protected. Shorting Vgt to ground, other
than power-up transients such as charging a decou-
pling capacitor, destroys the device.

All open-circuit outputs swing between Vg and GND
rather than Ve and GND.

If long leads connect to the chip inputs, insure that
these leads are free from ringing and other conditions
that would forward bias the chip's protection diodes.

There are three distinct modes of operation:

VBATT [ ;
AADAM

MAX697A
MAX693A A
MAX800L o
MAX800M TR

U R SH—

Figure 8. Vcc and VBATT to Vour Switch

12

1) Normal operating mode with all circuitry powered
up. Typical supply current from V¢ is 35pA while
only leakage currents flow from the battery.

2) Battery-backup mode where V is typically within
0.7V below VBATT. All circuitry is powered up
and the supply current from the battery is typically
less than 60pA.

3) Battery-backup mode where V¢ is less than
VBATT by at least 0.7V. VBATT supply current is
TpA max.

Using SuperCap™ or MaxCap™ with the

MAX691AMAX693AMAX800LNMAX800M
VBATT has the same operating voltage range as Vcc.
and the battery switchover threshold voltages are typi-
cally +30mV centered at VBATT, allowing use of a
SuperCap and a simple charging circuit as a backup
source (Figure 9).

If Ve is above the reset threshold and VBATT is 0.5V
above Vcc. current flows to Vour and Ve from VBATT
until the voltage at VBATT is less than 0.5V above V.
For example, with a SuperCap connected to VBATT and
through a diode to V. if Ve quickly changes from 5.4V
to 4.9V, the capacitor discharges through Voyr and Ve
until VBATT reaches 5.1V typ. Leakage current through
the SuperCap charging diode and the internal power
diode eventually discharges the SuperCap to Vec. Also, if
Ve and VBATT start from 0.1V above the reset threshold
and power is lost at V. the SuperCap on VBATT dis-
charges through V¢ until VBATT reaches the reset
threshold: then the battery-backup mode is initiated and
the current through V¢ goes to zero.

+5V °
3
N4148 W Ve
1 2
e - varr vour |5 >
AMNADAM
047F* MAX691A
& MAX693A
> MAX800L
MAX800M
GND
| 4
* MaxCap b

|
|
|
S S

Figure 9. SuperCap or MaxCap on VBATT
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Figure 10. Alternate CE Gating

Using Separate Power Supplies

for VBATT and V¢

If using separate power supplies for Voc and VBATT,

VBATT must be less than 0.3V above V¢ when Ve is

above the reset threshold. As described in the previ-

ous section, if VBATT exceeds this limit and power is

lost at Ve, current flows continuously from VBATT to

Ve via the VBATT-to-Voyy diode and the Vgoyr-to-Vee
switch until the circuit is broken (Figure 8).

Alternate Chip-Enable Gating
Using memory devices with both CE and CE inputs
allows the CE loop to be bypassed. To do this, con-
nect CE IN to ground. pull up CE OUT to Vqoyt. and
connect CE OUT to the CE input of each memory
device (Figure 10). The CE input of each part then
connects directly to the chip-select logic, which does
not have to be gated.

Adding Hysteresis to the

Power-Fail Comparator

Hysteresis adds a noise margin to the power-fail com-
parator and prevents repeated triggering of PFO when
Vin is near the power-fail comparator trip point. Figure
11 shows how to add hysteresis to the power-fail com-

MAXIMN

Figure 11. Adding Hysteresis to the Power-Fail Comparator

+5V 2 4

Vee

PFI PO |

SNADAM
MAX691A
MAX693A

R2 MAX800L

MAX800M

GND

L

V- =

5V
PFO

ov | ey
Virip ov
V-

5:125_125-Vigp
R R

NOTE: Vrgip IS NEGATIVE

Figure 12. Monitoring a Negative Voltage
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Figure 13. Maximum Transient Duration without Causing a
Reset Pulse vs. Reset Comparator Overdrive

parator. Select the ratio of R1 and R2 such that PFl sees
1.25V when V) falls to the desired trip point (Vigp)-
Resistor R3 adds hysteresis. It will typically be an order
of magnitude greater than R1 or R2. The current
through R1 and R2 should be at least 1pA to ensure that
the 25nA (max) PFI input current does not shift the trip
point. R3 should be larger than 10kQ to prevent it from
loading down the PFO pin. Capacitor C1 adds noise
rejection.

Monitoring a Negative Voltage
The power-fail comparator can be used to monitor a
negative supply voltage using Figure 12's circuit. When
the negative supply is valid, PFO is low. When the neg-
ative supply voltage drops. PFO goes high. This cir-
cuit's accuracy is affected by the PFI threshold
tolerance. the V¢ voltage, and resistors R1 and R2.

14

Backup-Battery Replacement
The backup battery may be disconnected while V¢ is
above the reset threshold. No precautions are neces-
sary to avoid spurious reset pulses.

Negative-Going Vcc Transients
While issuing resets to the puP during power-up, power-
down, and brownout conditions, these supervisors are
relatively immune to short-duration, negative-going Vgc
transients (glitches). It is usually undesirable to reset
the pP when V¢ experiences only small glitches.

Figure 13 shows maximum transient duration vs. reset-
comparator overdrive, for which reset pulses are not
generated. The graph was produced using negative-
going V¢ pulses, starting at 5V and ending below the
reset threshold by the magnitude indicated (reset com-
parator overdrive). The graph shows the maximum
pulse width a negative-going V¢ transient may typical-
ly have without causing a reset pulse to be issued. As
the amplitude of the transient increases (i.e., goes far-
ther below the reset threshold), the maximum allowable
pulse width decreases. Typically, a V¢ transient that
goes 100mV below the reset threshold and lasts for
40ps or less will not cause a reset pulse to be issued.

A 100nF bypass capacitor mounted close to the Vce
pin provides additional transient immunity.

Connecting a Timing Capacitor at OSC IN
When OSC SEL is connected to ground, OSC IN dis-
connects from its internal 10pA (typ) pull-up and is
internally connected to a +100nA current source.
When a capacitor is connected from OSC IN to ground
(to select alternative reset and watchdog timeout peri-
0ds), the current source charges and discharges the
timing capacitor to create the oscillator that controls the
reset and watchdog timeout period. To prevent timing
errors or oscillator start-up problems, minimize external
current leakage sources at this pin, and locate the
capacitor as close to OSC IN as possible. The sum of
PC-board leakage plus OSC capacitor leakage must be
small compared to +100nA.
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Maximum Vcc Fall Time
The Vcc fall time is limited by the propagation delay of
the battery switchover comparator and should not
exceed 0.03V/us. A standard rule of thumb for filter
capacitance on most regulators is on the order of 100pF
per amp of current. When the power supply is shut off or
the main battery is disconnected, the associated initial
Vcc fall rate is just the inverse or TA/100uF = 0.01V/ps.
The V¢ fall rate decreases with time as V¢ falls expo-
nentially, which more than satisfies the maximum fall-time
requirement.

Watchdog Software Considerations
A way to help the watchdog timer keep a closer watch
on software execution involves setting and resetting the
watchdog input at different points in the program,
rather than "pulsing” the watchdog input high-low-high
or low-high-low. This technique avoids a “stuck” loop
where the watchdog timer continues to be reset within
the loop. keeping the watchdog from timing out. Figure
14 shows an example flow diagram where the I/O dri-
ving the watchdog input is set high at the beginning of
the program, set low at the beginning of every subrou-
tine or loop, then set high again when the program
returns to the beginning. If the program should “hang”
in any subroutine, the I/O is continually set low and the
watchdog timer is allowed to time out, causing a reset
or interrupt to be issued.

( START )

SET
WOI
Low

SUBROUTINE
OR PROGRAM LOOP
SET WDI
HIGH

RETURN

Figure 14. Watchdog Flow Diagram
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MAX691A/MAX693A/NAX800L/MAX800M

Microprocessor Supervisory Circuits

_Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE
MAX693ACPE 0°Cto +70°C 16 Plastic DIP
MAXB93ACSE 0°Cto +70°C 16 Narrow SO
MAX693ACWE 0°Cto +70°C 16 Wide SO
MAX693AC/D 0°Cto +70°C Dice”
MAXB93AEPE -40°C to +85°C 16 Plastic SO
MAX693AESE -40°C to +85°C 16 Narrow SO
MAXB93AEWE -40°C to -85°C 16 Wide SO
MAXB93AEJE -40°C to +85°C 16 CERDIP
MAX693AMJE -55°C to +125°C 16 CERDIP
MAX800LCPE 0°Cto +70°C 16 Plastic DIP
MAX800LCSE 0°Cto ~70°C 16 Narrow SO
MAXBOOLEPE -40°C to -85°C 16 Plastic DIP
MAX800LESE -40°C to +85°C 16 Narrow SO
MAX800MCPE 0°Cto +70°C 16 Plastic DIP
MAX800MCSE 0°Cto +70°C 16 Narrow SO
MAXB0OMEPE -40°Cto -85°C 16 Plastic DIP
MAXB00OMESE -40°C to -85°C 16 Narrow SO

" Dice are specified at Ty = +25°C, DC parameters only.

Chip Topography

Vour VBATT RESET RESET
Vee ~3
— WDO
—— CEIN
GND = — TEOUT  g.q9-
(2.794mm)
BATTON —3 ' 11
LOW LINE — - ¢ i “ ;
¥ o= Lz."a.n‘ >
J—T}e‘ T ?_T sew B— wol
0SC IN PFI PFO
0SC SEL
< 0.07"
(1.778mm)

TRANSISTOR COUNT: 729
SUBSTRATE CONNECTED TO Vourt

Package Information

maxip

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.

16 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 1996 Maxim Integrated Products Printed USA

MAXIM s a registered trademark of Maxim Integrated Products.
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;FILENAME T.ASM

‘DESCRIPTION  ACCESS CONTROL SYSTEM WITH MAGNETIC CARD
;HARDWARE MCS51 +RAM +8255PORT +DMC164 (LCD)
;ASSEMBLER SXA51

:SOFTWARE ENG KOOKIE L.

;COMPANY KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
;DATE 15 MARCH 2001

RS VARIABLE SET HHHHHHHHHHHHHH ]
RTC_SCLK EQU P1.5

RTC_IO EQU P1.6

RTC_RESET EQU P1.7

FOUND EQU 00H :MATCH CODE 20 BYTE
MEMDATA EQU 30H :DATA 20 BYTE
PLSOPHO EQU 45H

PHSOPHO EQU 46H

PLJUNIOR EQU 47H

PHJUNIOR EQU 48H

PLSENIOR EQU 49H

PHSENIOR EQU 4AH

PLMASTER EQU 4BH

PHMASTER EQU 4CH

PLTEACH EQU  4DH

PHTEACH EQU  4EH

PLRESERVE EQU 4FH
PHRESERVE EQU 50H

CONTACT EQU* 51
GROUP EQU 52H
SUM EQU 53H
SUM_C EQU 54H
CKLBUF EQU 55H
CKHBUF EQU 56H
CK_EDIT EQU 57H
LSBUF EQU 58H
HSBUF EQU 59H
HCODE EQU 5AH

CK_COUNT EQU 5BH



LDIARY
HDIARY
LBEGIN
HBEGIN
LSTART
HSTART
NUM
COUNT_D
CODE1
CODE2
CODE3
STATUS

BUFFUL
DELMEMFUL
CHECK1
CK_ERR

SOPHOMORE
JUNIOR
SENIOR
MASTER
TEACHER
RESERVE
DIARYUSE
SEC

MIN

HR

DATE
MONTH
DAY

YEAR

WP
XLCDWRC

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQu
EQU

EQu
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

SCH
5DH
5EH
SFH
60H
61H
62H
63H
65H
66H
67H
68H

7FH
7EH
7DH
7CH

0000H
0C30H
1860H
2490H
30COH
3CFOH
4920H
08000H
08001H
08002H
08003H
08004H
08005H
08006H
08007H
OFAOOH

;BIT
;BIT
iBIT
:BIT

;LCD WRITE CONTROL



XLCDRDC
XLCDWRD
XLCDRDD
DM

UA

BZ

MTU

SIM

FREE
PCBC
SABM
NRGT
DISC
D_BYTE

EQU
EQU
EQU
EQU
EQU

EQu

EQU
EQu
EQU
EQU
EQU
EQU
EQU
EQU

OFAO1H
OFAO2H
OFAO3H
00001111B

011000118

111000118
010011118
100000118
00011111B
00011011B
001111118
101111118
010000118
000000008

;LCD READ CONTROL (BUSY CHECK)
;LCD WRITE DATA

;LCD READ DATA

;DISCONNECT MODE

;UNNUMBERED ACKNOWLEDGE
;BUSY

MULTI-USER

;SIMULTANEOUS USE

;FREE TO COMMUNICATE

;PC

iSET ASYNCHRONRS BALANCE MODE
;UNAUTHORIZED USER
;DISCONNECT SIGNAL

;DATA BYTE

SHHHHBHEHHH I INTERNAL RAM HHHHHH

ORG

DS
SYSSTK: DS
LCDBUF:DS
ENDINT:

O0H
8
24
16

;BANK-0 REGISTER
'SYSTEM STACK
;LCD BUFFER

HIHHHHHIHHH IS MAIN R B S

ORG
LIMP

ORG
LJMP

MAIN: MOV
LCALL
CLR
MOV
MoV
MoV

0000H
MAIN

0023H
RxISR

R2,#5H
DELAY

P1.1

IE,#90H

SCON, #50H

PCON,#00H

;MODE1 REN=1



SETB

MOV

LCALL
CLR
CLR

MOV
MOV
MoV
MOV
MOV
MOV
MOV
MoV
MOV
MOV
MOV
MOV

TR1

SP,#SYSSTK ;ZOOM SP

XLCDSET
RTC_SCLK
RTC_RESET ;RESET RTC

PLSOPHO,#00H
PHSOPHO, #00H
PLJUNIOR, #30H
PHJUNIOR #0CH
PLSENIOR, #60H
PHSENIOR #18H
PLMASTER #090H
PHMASTER, #024H
PLTEACH,H#0COH
PHTEACH,#030H
PLRESERVE,#0F0H
PHRESERVE,#03CH

HHBHBHHHH . MAIN S

MOV
LCALL
MOV
MOV
SH1:  SETB
CLR
JNB
SETB
LJMP
SH11:  CLR
SH111: RR
DINZ
CLR
RL

A #31H
RTCCOM
R4, #8H
DPTR#SEC
RTC_SCLK
RTC_SCLK
RTC_IO,SH11
ACC.0
SH111
ACC.0

A

R4,SH1
RTC_RESET
A



MOVX @DPTRA
MOV A#80H
LCALL RTCCOM
MOV DPTRH#SEC
MOVX  A@DPTR
ANL AHTFH
LCALL RTCDAT

RE: LCALL OUT_RTC

LCALL  LINE1

LCALL LINE2

LCALL LINE3

LCALL LINE4

JMP RE
Y INTERRUPT SERVICE ROUTINE #ttiusssuuuy
RxISR:  UNB RIS

MOV A SBUF
CLR EA
CLR RI

LCALL CHECK

SETB  EA

RETI
Rx: JMP Rx485
IR CHECK CONNECT 232 OR 485 HHHHIH T ]
CHECK: CJNE  A#OFFH,Rx

MOV R1,#BZ

LCALL Rx232

MOV SCON,#50H MODE 1 REN =1

MOV SBUF#62H SEND "B"TO PC

JNB %

CLR Tl

MOV SBUF #66H ,SEND "F*TO PC

JNB T.$

CLR Ti

JNB RL$ ;WAIT RECIEVE ORDER

MOV ASBUF



CLR RI
CALL  ORDER
MOV R1#FREE
LCALL Rx232
RET
sHiHHHH i CHECK ORDER FROM PC  HiHHHHHHHHHHHHIHH
ORDER: CINE  A#2AH,CH_U 3
CALL  DOWNLOAD
SIMP  BACK_CH
CH_U:  CJINE  A#55H,CH_A iU
CALL  UPLOAD
SIMP BACK_CH
CH_A: GINE  A#41H,CH_D A
CALL  ADD_N
SIMP BACK_CH
CH_D: CINE A#44H,CHM ;D
CALL  DELPC
SJMP  BACK_CH
CHM: CINE A#4DH,CH_C M
CALL  MODIPC
SJMP  BACK_CH
CH_C: CINE  A#43H,CH_T ,C
CALL CHANG
SIMP BACK_CH
CH_T: CINE  A#54HERR2 e~
CALL  TIME
SIMP  BACK_CH
ERR2: JMP ERR
BACK_CH: RET
Rt SEND BZ OR FREE TO 32 TERMINAL  #it#it#H
Rx232:SETB . P11
MOV SCON,#0FOH ;MODE 3 MULTI
MOV RO,H#OOH
SENDM3:SETB  TB8
MOV  SBUF,RO
JNB s



CLR Tl

CLR TB8
MOV SBUF,Rt
JNB T1,$
CLR Tl

INC RO

CINE  RO,#1FH,SENDM3
RET
e

CK_YEAR: MOV  A,GROUP
CJINE AH#32H,N_Y3 ; CHECK FOR YEAR2
MOV DPTR#SOPHOMORE
MOV  LBEGIN,DPL
MOV  HBEGIN,DPH
JMP  Y_BK

N_Y3: CJINE A#33H,N_Y4 ; CHECK FOR YEAR3
MOV DPTR#JUNIOR
MOV LBEGIN,DPL
MOV HBEGIN,DPH
JMP  Y_BK

N_Y4: CINE AH#34H,N_Y5 ; CHECK FOR YEAR4
MOV  DPTR#SENIOR
MOV LBEGIN,DPL
MOV HBEGIN,DPH
JMP  Y_BK

N_Y5:  CINE AH35HN_Y6 ; CHECK FOR YEAR5
MOV  DPTR#MASTER
MOV LBEGIN,DPL
MOV HBEGIN,DPH
JMP Y_BK



N_Y6:

Y_BK:

MOV  DPTRATEACHER
MOV  LBEGIN,DPL
MOV HBEGIN,DPH
RET

; YEARG

R

CK_PYEAR:

N_PY3:

N_PY4:

N_PY5:

N_PY6:

MOV A GROUP
CINE A #32H,N_PY3
MOV PLSOPHO,LBEGIN
MOV PHSOPHO,HBEGIN
JMP  Y_BK

CINE A #33H,N_PY4
MOV PLJUNIOR,LBEGIN
MOV PHJUNIOR,HBEGIN
JMP Y _BK

CINE A #34H,N_PY5
MOV PLSENIOR,LBEGIN
MOV PHSENIOR,HBEGIN
JMP Y _BK

CINE A #35H,N_PY6
MOV PLMASTER,LBEGIN
MOV PHMASTER,HBEGIN
JMP Y _BK

MOV PLTEACH,LBEGIN
MOV PHTEACH,HBEGIN
JMP  Y_BK

;MEM POSITION EACH YEAR

; CHECK FOR YEAR2

; CHECK FOR YEAR3

; CHECK FOR YEAR4

; CHECK FOR YEARS

;YEARE

SR UPLOAD M HE

UPLOAD: CALL

NUM_B
CALL  SEND
JNB RL$
MOV ASBUF

, o - ¥
ARNUAUAUTRE AV IUNA

89" data”



CLR RI

CINE  A#45HNOT_UP ;CHECK "E" = ENDUPLOAD
CALL  REJECT ;DELETE DATA IN DIARY USE
NOT_UP: RET

A DOWNLOAD  HHHHHHHH HHHHHHHHIHH Y

DOWNLOAD: CLR CK_ERR
CALL  SEND_R ; SEND 'R*
MOV  R3,HO5H ;FORS5 YEAR (2,3,4,5,6)
NEXT_YEAR: CALL RECEIVE ;RECEIVE DATA FROM PC/ YEAR
CALL  CK_HEAD ;CHECK COUNT EACH YEAR
MOV A,COUNT_D
JZ ZERO ;CHECK =0
CALL  CK_PEO ;CHECK DATA IF ERROR SET CK_ERR
CALL  STORE ;STORE DATA

JMP NXT_Y1

ZERO: MOV DPTRHDIARYUSE+3  ;Y,YEAR,COUNT_D
MOVX A@DPTR '
CJNE AHODHERR ZERO  ; CHECK "CHR$(13)"
CALL CK_YEAR
NXT_Y1: CALL CK_PYEAR; ldshusmisgneusinzii)
CINE R3#01H,N_ZERO
CALL SEND_E
SIMP NXT_Y :CHECK ERROR JMP RECIVE DATA NEXT

N_ZERO: CALL SEND_N
JMP NXT_Y
ERR_ZERO:  CALL ERR

NXT_Y: JB  CK_ERR,GIVEUP
DINZ R3NEXT_YEAR
GIVEUP: RET



------------------------------------------------------------------------

SEND: MOV DPTR#DIARYUSE  ;DATA START AT START_DATA

MOV R2,NUM
MOV ANUM
JZz RET_SEND ; CHECK NO DATA
SEND1: CALL  SEND_a el
CALL  CODE_B ; SEND CODE 3 BYTE
CALL  BREAK_S =
CALL LOGIN_B ; DATE AND TIME LOGIN 6 BYTE

CALL  BREAK_S
CALL  LOGOUT_B ; DATE ANDTIME LOGOUT 6 BYTE
CALL  BREAK.S

CALL COM_B ; SEND COM 1 BYTE
CALL  BREAK_S

MOV ASUM

MOV SBUF,A ; SEND CHECK SUM
JNB T3

CLR TI

CALL  SEND_z L

DINZ  R2,SEND1
RET_SEND:CALL SEND_100

RET
SRR
NUM_B: MOV  SBUF,NUM

JNB TI$

CLR T

RET

CEAHREXEKAAKARARERRRIER X IAN IR KRRk A K
'

CODE_B: MOV RO,#03H
MOV SUM,#00H
CODE: CLR cCY
MOVX A@DPTR



ADD A,SUM
MOV  SUM,A
MOVX A@DPTR
MOV  SBUF,A
JNB  TIL$

ClR T

INC DPIR
DJNZ RO,CODE
RET

LOGIN_B: MOV RO,#06H
LOGIN: CLR Cy
MOVX A,@DPTR
ADD A,SUM
MOV SUM,A
MOVX A@DPTR
MOV  SBUF,A
JNB TS
CLR T
INC DPTR
DJNZ RO,LOGIN
RET

LOGOUT_B: MOV  RO,#06H
LOGOUT: CLRV=CY
MOVX A,@DPTR
ADD A,SUM
MOV SUMA
MOVX A,@DPTR
MOV SBUF,A
JNB T
CER= 1
INC DPTR
DJNZ RO,LOGOUT



RET

COM_B: CLR CY
MOVX A,@DPTR
ADD A,SUM
MOV SUMA
MOVX A,@DPTR
MOV SBUF,A
JNB T8
ClER
INC  DPTR
RET

REJECT: MOV HDIARY,#49H  CLRDIARY USE
MOV  LDIARY,#20H
RET

SHEHHEBRHIH A ADD NEW USER St BH N
ADD_N: LCALL MAG_RD

MOV CK_EDIT 4000000018

CALL  CARD T

RET
HHEHERHHRI B DELETE DATA  HHHUHH IS HHB S
DELPC: MOV  CK_EDIT 4000001008

CALL  SEND_R
CALL  R_MODI
RET

CHANG: LCALL MAG_RD
MOV CK_EDIT,#00000010B

CALL  CARD
;CALL  R_MODI
RET

MODIPC:MOV CK_EDIT,#00001000B
CALL  SEND_R
CALL  R_MODI
RET



R INPUT TIMER ity
TIME: MOV  DPTRHSEC

INB RIS
MOV  ASBUF

CLR: R

MOVX @DPTRA ; SEC
INC  DPTR

INB RIS

MOV  A,SBUF

CLR . R

MOVX  @DPTRA : MIN
INC  DPIR

INB RIS

MOV ASBUF

CLR R

MOVX  @DPTRA ; HOUR
INC  DPIR

INB RIS

MOV A SBUF

R TR :

MOVX ~ @DPTR,A : DAY
INC  DPIR

INB  RL$

MOV  ASBUF

GlRE = Rl

MOVX @DPTR,A : MONTH
INC  DPTR

INB RIS

MOV  ASBUF

ClR 'R

MOVX @DPTR A ; DATE
INC  DPTR

INB RIS

MOV  ASBUF

CLR RI



MOVX  @DPTRA ; YEAR

Icall in_rtc
RET
HHHHHHHH I RECIEVE DATA 20 BYTE  HiHHHEHERN Y
MAG_RD:SETB  P1.1 ;010BH
MOV SCON,#0FOH ; MODE 3 MUTI
MOV A#OOH
SETB  TB8
MOV SBUF,A
JNB T.$
CLER- =]
CLR P1.1
MOV RO,#MEMDATA
CLR SM2
WAIT:  UNB RI,$ ;0123
MOV ASBUF
CLR Ri
MOV @ROA 1012A
INC RO

CINE  RO,#MEMDATA+20,WAIT
MOV SCON,#50H

RET
St CHECK SUMSSEND 20 BYTE  #E#HH#HH i
CARD: MOV SUM,#O0H ;CLEAR SUM

MOV R1,AMEMDATA
MOV RO,#20
CARD1: CLR Cy

MOV ASUM
ADD A@R1
MOV SUMA

MOV SBUF,@R1

JINB %
CLR Tl
INC R1

DJNZ  RO,CARD1
CALL  BREAK_B



MOV ASUM

MOV  SBUF,A
JNB T3
CLR Tl

CALL E.B
CALL  R_MODI
RET

SHHHHHHHHHHHHH
RECEIVE: MOV DPTRH#RESERVE
LOOP:  JUNB RIL®

MOV ASBUF

CLR RI

MOVX  @DPTRA

INC DPTR
CJNE  A#ODH,LOOP ;CHECK "13" = BYTE END DATA
RET

CK_HEAD: MOV  DPTR#RESERVE
MOVX  A@DPTR
CINE  A#59H,ERR P ; CHECK FORY
INC DPTR
MOVX A@DPTR
MOV ~ GROUPA ; SAVE YEAR 1 BYTE
INC DPTR
MOVX A @DPTR
MOV~ COUNT_D,A ; SAVE COUNTD 1 BYTE
RET

CK_PEO: MOV~ RO,COUNT_D
MOV CK_COUNT #OOH
MOV~ DPTRH#RESERVE+3 ;BEGIN AT FIRST PERSON Y+#+COUNT_D

NXT_PEO:INC ~ CK_COUNT
MOV SUM,HOO0H
MOVX  A@DPTR
CINE  A#H61H,ERR_P ; check for "a"



INC DPTR
MOV Rt1,#14H

NB_CARD:CLR  CY ; RECEIVE 20 BYTE
MOVX A@DPTR

ADD A,SUM
MOV SUM,A
INC DPTR

DIJNZ  R1,NB_CARD

MOVX A@DPIR ; CHECK FOR'#"
CINE  A#23HERRP
INC DPTR

MOV R1,#03H ; RECEIVE CODE 3 BYTE
NB_CODE:CLR  CY
MOVX  A@DPTR

ADD A,SUM
MOV SUM,A
INC DPTR

DINZ  R1,NB_CODE

MOVX  A@DPTR ; CHECK FOR'#"

CIJNE  A#23H,ERR_P
INC DPTR

MOVX  A@DPTR

MOV STATUS,A ;RECEIVE STATUS 1 BYTE
CLR CY

ADD ASUM

MOV SUM,A

INC DPTR



MOVX A@DPTR ; CHECK FOR"#"
CINE  A#23HERR_P
INC DPTR
MOVX A@DPTR ; SAVE SUM_C
MOV SUM_CA
INC DPTR
MOVX A@DPTR ; CHECK FOR"Z"
CIJNE  AH#7AH,ERR_P
INC DPTR
CLR CHECK1
CALL  CK_SUM ; IF SUM = SUM_C NOT SET CHECK1
JB CHECK1,ERR_P
MOVX  A@DPTR
CJNE  AHODH,NXT_PEO ;"13" 1S FINAL BYTE OF EACH YEAR
MOV~ ACK_COUNT ;CHECK COUNT DATA
CJNE  ACOUNT_D,ERR_P
RET
ERR_P: CALL ERR
RET
CK_SUM: MOV~ ASUM
CIJNE ASUM_CNO_OK
CLR CHECK1
JMP SUM_BK
NO_OK: SETB  CHECK1

SUM_BK: RET

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx



STORE: CALL  Ck_YEAR ;FROM BUFFUER TO VARIABLE
MOV DPTRH#RESERVE+4 ;MEMDATA,STATUS,CODE
MOV~ R2,COUNT_D

NEXT_P: MOV RO,#14H
MOV R1,#MEMDATA
IP_STO: MOVX A@DPTR

MOV @R1,A
INC DPTR
INC R1

DINZ  RO,JIP_STO

INC DPTR

MOV RO,#03H

MOV R1,#CODE1
IP_STO1: MOVX  A@DPTR

MOV  @R1,A
INC DPTR
INC R1

DJINZ  RO,IP_STO1

INC DPTR
MOVX  A@DPTR
MOV STATUSA
MOV R1,#05H

INCRE: INC DPTR
DJINZ  R1,INCRE
MOV LSTART,DPL ;POSITION DATA NEXT IN BUFFER
MOV HSTART,DPH ;FORINSTALL

;*i:tk*****tﬁk**insta” data tO eXtemal memory KAIKKIR I IIAKI KKK IAIHX K IR KK



MOV DPLLBEGIN ;POSITION DATA NEXT IN MEMRORY

MOV DPH,HBEGIN ;FOR INSTALL

MOV AGROUP ; YEAR

MOVX @DPTRA

INC DPTR

MOV R1#MEMDATA ; MEMDATA

IP_INST: MOV A.@R1

MOVX  @DPTRA

INC DPTR

INC R1

CJINE R1,4MEMDATA+20,IP_INST
MOV~ R1#CODE1 ; CODE

IP_INST1:MOV ~ A@R1

MOVX  @DPTRA

INC DPTR

INC R1

CJINE R1,#CODE1+3,IP_INST1
MOV  A,STATUS ; STATUS
MOVX  @DPTRA

INC DPTR

MOV A#00H ; LOGIN/OUT
MOVX  @DPTRA

INC DPTR

MOV LBEGIN,DPL
MOV HBEGIN,DPH
MOV DPLLSTART
MOV DPH,HSTART



DINZ  R2NEXT_P

RET

I RECIEVE CODE BHHHHHH I

R_MODI: JNB
MOV
CLR
GINE

JNB
MOV
CLR

JNB
MoV
CLR

JNB
MOV
CLR

JNB
MOV
CLR
CJINE

JNB
MOV
CLR

JNB
MOV
CLR
CJINE

JNB
MOV

RIL$

A,SBUF

Ri

A#61H,ERR3 ;RECEIVE AND CHECK "a "

RIS
CODE1,SBUF ;
RI

RLS
CODE2,SBUF
RI

RIS
CODE3, SBUF
RI

RS

A,SBUF

Ri
A#23H,ERR_3

RIS
STATUS,SBUF
RI

RIS

A,SBUF

RI
A#23H,ERR 3

RIS
SUM_C,SBUF



CLR

JNB
MoV
CLR
CJINE

JNB
MoV
CLR

JNB
MOV
CLR
CJINE

CLR
LCALL
JB
LIMP
JMP
RET

ERR_3:

HHBHHHHAHT

RANGE_YEAR:
CINE
JMP
RANGE1: CINE
JMP
RANGE2: CJNE
JMP
RANGES3: CJNE
JMP
RANGE4: CINE
JMP
RANGES: SETB

RI

RS

A,SBUF

RI
A#23H,ERR 3

R
GROUP,SBUF
RI

RLS

A,SBUF.

RI
A#TAH,ERR 3

CHECK1
RANGE_YEAR
CHECK1,ERR_3
CK_R_MODI
ERR

CHECK YEAR  HittHHHHEHHHHIH B

MOV
A, #32H,RANGE
RANGE_BK

A #33H,RANGE2
RANGE_BK
A#34H RANGE3
RANGE_BK

A #35H,RANGE4
RANGE_BK
AH36H,RANGES
RANGE_BK
CHECK1

A,GROUP



RANGE_BGLRET RI

HHHHHHHHHHE R CHANGE  HEHHHHHHHH HHHHHHHH

CHANGE:JNB RIS

MOV DPL,LSBUF

MOV KGBUF DPH,HSBUF

CLR RC  DPIR
CINE  M@23H,ERRMMEMDATA ; UTLIANUOLILSIMAN
CHANGET: MOV A@RO

JNB  RI@VX @DPTRA

INC RO

INC  DPTR

CINE  ROHMEMDATA+20,CHANGET

RET

SHHEHHHHHHH R DELETE  HHHHHHH

DEL: MoV
MOV
SUBB
MOV
MOV
JNC
DEC
MOV
DEL1: INC
MOV
DEL2: MOVX
MOV
INC
INC
CJNE
MOV
DEL3: MOVX
MOV
INC
INC
CJINE
MOV
MOVX

DPH,CKHBUF
A,CKLBUF

A#1AH ; SUB 26 BYTE
DPLA

CKLBUF,A

DEL1

DPH

CKHBUF,DPH

DPTR

RO,4MEMDATA S MTLANLOULSIMAN
A,@DPTR

@RO,A

RO

DPTR

RO#MEMDATA+20,DEL2

RO,4CODE1

A,@DPTR AR
@RO,A

RO

DPTR

RO,#CODE1+3,DEL3

ROHSTATUS

A,@DPTR s LN



TAN1:

TANZ:

MOV

MOV
Mov
INC
MoV
MoV
MOVX
INC
INC
CINE
MoV
MOV
MOVX
INC
INC
CJINE
MoV
MoV
MOVX
INC
MOV
MOVX
INC »
RET

@RO,A

DPL,LSBUF

DPH,HSBUF

DPTR

RO,#MEMDATA ; HTLAUOLMSAMAD
A@RO

@DPTRA

R0

DPTR

RO,#MEMDATA+20,TAN1

RO,#CODE1

A@RO ; WiLPaR
@DPTRA

RO

DPTR

ROH#CODE1+3,TAN2

RO#STATUS

A@RO ; UL
@DPTRA

DPTR ; R logout
A #00H

@DPTRA

DPTR

SHHHHHHHHHHHHH . MODIFY S R

MODIFY:

MODIFY1:

MoV
MOV
MOV
ADD

MoV
INC
INC

MOV

DPL,LSBUF

DPH,HSBUF

A,DPL

A#18H  ADD POSITION 24 BYTE

DPLA
MODIFY1
DPH

RO,#STATUS s NUANUELWVAN



MOV A@RO
MOVX  @DPTR A
RET

HHHHHHBREH ] Check RMOD| S HHHHHHHH I Y

CK_R_MODI:MOV SUM,#00H ; CHECK2 SUM
MOV A,CODET1
CLR CY
ADD A,SUM
MOV SUM,A
MOV A,CODE2
CLR CY
ADD A,SUM
MOV SUM,A
MOV~ A,CODE3
CLR CcY
ADD A,SUM
MOV SUMA
MOV ASTATUS
CLR CcY
ADD A,SUM
MOV SUMA
MOV AGROUP
CLR Cy
ADD A,SUM
MOV SUMA
CINE  ASUM_CERR
LIMP  CODE_OK

SHIHHHHIHHHHHHHIIE CODE OK Sttt



CODE_OK: MOV A,CK_EDIT ;ADD
CINE A #01H,CODE_1
CLR BUFFUL
CALL  INSERT
JNB BUFFUL,R_MODI_OK

CODE_1:CJNE  A#02H,CODE_2 ;CHANGE
CLR DELMEMFUL
CALL  SEARCH
JB DELMEMFUL,ERR
CALL  CHANGE
JMP R_MODI_OK

CODE_2: CINE  A#04H,CODE_3 ;DEL
CLR DELMEMFUL
CALL  SEARCH
JB DELMEMFUL,ERR
JMP R_MODI_OK

CODE_3: CINE A #08H,ERR ;MODIFY
CLR DELMEMFUL
CALL  SEARCH
JB DELMEMFUL,ERR
CALL  MODIFY
JMP R_MODI_OK

R_MODI_OK:JMP SEND_E
SHHHRHHBHE S SEND COMMAND  HEHHHHHI BHIHH

BREAK_B: MOV SBUF,#23H i 0
JNB L
CLR Tl
RET

BREAK_S: MOV SBUF,#0A4H Sl
JNB 8

CLR T



RET
ELB: MOV
JNB
CLR
RET
ERR: MOV
JNB
CLR
RET
SEND_E: MOV
JNB
CLR
RET
SEND_N: MOV
JNB
CLR
RET
SEND_R: MOV
JNB
CLR
RET
SEND_z: MOV
JNB
CLR
RET
SEND_a: MOV
JNB
CLR
RET
SUM_B: MOV
JNB
CLR
RET

SBUF,#65H
TL$
Ti

SBUF,#21H
TL$
Tl

SBUF,#45H
T3
Tl

SBUF,#4EH
T.$
Tl

SBUF,#52H
T.$
Tl

SBUF #7AH
T3
Tl

SBUF,#61H
T8
Tl

SBUF,SUM
TS
Tl

SEND_100: MOV SBUF #64H

JNB  TI$

CLR Tl

;"E"

d [ Nu

_uRn
’



RET

ittt SEARCH DATA CODE 3

SEARCH:MOV ~ A,GROUP
code
CINE A #32H,CHKYEAR1
ol
MOV DPTR,#SOPHOMORE
MOV CKLBUF,PLSOPHO
CKLASTBUFLOW,HIGH
MOV CKHBUF,PHSOPHO
Wizl
CALL  SEARCHCODE
JB DELMEMFUL,ERR_4
MOV ACK_EDIT
CINE  AHO4H,FIND1
CALL  DEL
MOV PLSOPHO,CKLBUF
MOV PHSOPHO,CKHBUF
FIND1: RET
CHKYEAR1:CINE A #33H,CHKYEAR2
MOV DPTR#JUNIOR
MOV CKLBUF,PLJUNIOR
MOV CKHBUF,PHJUNIOR
CALL ~ SEARCHCODE
JB DELMEMFUL,ERR_4
MOV ACK_EDIT
CINE  AHO4H,FIND2
GALLES - DEL
MOV PLJUNIOR CKLBUF
MOV PHJUNIOR,CKHBUF
FIND2: RET
ERR 4: JMP ERR
CHKYEAR2:CJNE A, #34H,CHKYEAR3
MOV DPTR#SENIOR
MOV CKLBUF,PLSENIOR
MOV CKLBUF,PHSENIOR

HHHBHEH AR
o 1 J o
; INEMAMANNL
v ¥

: ANFNUIRAGBUFRTR

; SBUF.LOW,.HIGH

’

UEUMgevNel



CALL  SEARCHCODE
JB DELMEMFUL,ERR_4
MOV  ACK_EDIT
CJNE  A#04H,FIND3
CALL  DEL
MOV PLSENIOR,CKLBUF
MOV PHSENIOR,CKHBUF
FIND3: RET
CHKYEAR3:CINE A,#35H,CHKYEAR4
MOV DPTR#MASTER
MOV  CKLBUF,PLMASTER
MOV CKHBUF,PHMASTER
CALL  SEARCHCODE
JB DELMEMFUL,ERR_4
MOV A CK_EDIT
CINE  AH#O4H,FIND4
CALL  DEL
MOV PLMASTER CKLBUF
MOV PHMASTER,CKHBUF
FIND4: RET
CHKYEAR4:MOV DPTRH#TEACHER
MOV  CKLBUF,PLTEACH
MOV CKHBUF,PHTEACH
CALL  SEARCHCODE
JB DELMEMFUL,ERR_4
MOV ACK_EDIT
CINE  A#O4H,FIND
CALL  DEL
MOV PLTEACH,CKLBUF
MOV PHTEACH,CKHBUF
FIND:  RET

R HH R HHH R R R
; SEARCH CODE



SEARCHCODE: MOV LSBUF,DPL

MOV HSBUF,DPH

MOV ADPH ;CHECK POSITION
LAST

CINE  ACKHBUF,SEARCHCODEO

MOV ADPL

CINE  ACKLBUF,SEARCHCODEO

SETB DELMEMFUL ; IF SET =NOT FOUND

RET

SEARCHCODEO: MOV ADPL
ADD A#15H ; *** ADD 21 BYTE YEAR+MAG
MOV DPLA
JINC SEARCHCODE3
INC DPH
SEARCHCODE3: MOV Rt,#CODET1
;MOV  NUM,#00H
SEARCHCODE4: MOV  HCODE,@R1 ; CHECK CODE
MOVX  A@DPTR
CINE  AHCODE,SEARCHCODE1

INC DPTR
INC R1
;INC NUM

CINE  R1,#CODE1+3,SEARCHCODE4

RET ; FOUND
SEARCHCODE1: MOV DPH,HSBUF

MOV DPL,LSBUF

MOV ADPL
ADD A#1AH ; NEXT POSITION
MOV DPLA

JINC SEARCHCODE
INC DPH
JMP SEARCHCODE

THHHHHHHE T INSERT SR RHHHHH R R
INSERT: ;MOV ~ DPTR#NO



;LCALL  LCD1

MOV DPTR#N1
;LCALL LCD1

LCALL CHKBANK

JB BUFFUL,ENDINS
RET

ENDINS: ;MOV ~ DPTR#N8
;LCALL LCD1
;LCALL  DELAY
;LCALL  DELAY
RET

SR R
CHKBANK:MOV  A,GROUP
CJNE  A#32H,CKYEAR!
MOV A PLSOPHO
MOV~ DPLA
MOV~ A/PHSOPHO
MOV DPHA
CINE  A#PHJUNIOR,STORE1
MOV ~ APLSOPHO
CINE  A#PLJUNIOR,STORE1
SETB  BUFFUL
RET

STORE®™: CALL  OK
MOV PLSOPHO,DPL
MOV PHSOPHO,DPH
RET

CKYEART:CINE A #33H,CKYEAR2
MOV APLJUNIOR
MOV DPLA
MOV APHJUNIOR



MoV
CINE
Mov
CJINE
SETB
RET

STORE2: CALL
MOV
MoV
RET

CKYEAR2:CINE

MOV
MoV
MOV
MOV
CINE
MoV
CINE
SETB
RET

STORES3: CALL
MOV
MOV
RET

CKYEAR3:CINE
MoV
MOV
MoV
MOV
CINE

DPH,A

A#PHSENIOR STORE2
A,PLJUNIOR
A#PLSENIOR,STORE2
BUFFUL

OK
PLJUNIOR, DPL
PHJUNIOR, DPH

AH#34H,CKYEAR3
APLSENIOR

DPL,A

APHSENIOR

DPH,A

AH#PHMASTER STORE3
A,PLSENIOR
A#PLMASTER, STORE3
BUFFUL

OK
PLSENIOR,DPL
PHSENIOR,DPH

AH#35H,CKYEAR4
A,PLMASTER

DPLA

A PHMASTER

DPH,A
AH#PHTEACH,STORE4



MOV
CJNE
SETB
RET

STORE4: CALL
MOV
MOV
RET

CKYEAR4:MOV
MOV
MOV
MOV
MOV
CINE
Mov
CJINE
SETB
RET

STORES: CALL
MoV
MOV
RET

OK: MOV
MOVX
INC
MOV

INMEM1: MOV
MOVX
INC
INC

A,PLMASTER
A HPLTEACH,STORE4
BUFFUL

OK
PLMASTER,DPL
PHMASTER,DPH

DPTRHTEACHER
A,PLTEACH

DPLA

A,PHTEACH

DPH.A

A #PHRESERVE,STORES
A,PLTEACH

A #PLRESERVE,STORES
BUFFUL

OK
PLTEACH,DPL
PHTEACH,DPH

AGROUP
@DPTRA
DPTR
RO,#MEMDATA  WLAUOLMSIMAN
A@RO

@DPTR,A

RO

DPTR



CJINE
MOV
INMEMCODE:
MOVX
INC
INC
CINE
MOV
MOV
MOVX
INC
MOV
MOVX
INC
RET
ERR.5:  JMP

THHHHHHHHHEHHHHERE RXA8S  HHHHHIHHHH R

Rx485: MOV
MOV
CLR
JNB
MOV
CLR
CJINE
SETB
MOV
SETB
SETB
MOV
JNB
CLR
CLR
MOV
JNB
CLR

RO,#MEMDATA+20,INMEM1
R0,#CODE1

MOV A@RO ; WIUAIVA
@DPTRA

RO

DPTR
RO,#CODE1+3,INMEMCODE
RO,#STATUS

A@RO ;LIRS
@DPTRA
DPTR ; ¥R logout
A,HOOH

@DPTRA .

DPTR

ERR

CONTACT A
SCON, #0FOH
SM2

RIS

A,SBUF

RI
A#DMERR 5
SM2
A,CONTACT
P11

B8

SBUF,A

T3

T

B8
SBUF,#UA
T8

Tl



CLR P1.1

CLR SM2

MOV R2,#20

MOV R1,4MEMDATA
RE20: UNB RLS

MOV ASBUF
MOV  @R1A
CLR Ri

INC R1

DINZ  R2,RE20

LCALL SEARCH20
JB FOUND,C1

JMP C11
Ct: SETB  SM2
SETB P14
SETB  T1B8
MOV A CONTACT
MOV ~ SBUFA
JNB L%
CLR T
CLR B8
MOV  SBUF.#SABM
JNB %
CLR Tl
Cit: CLR FOUND
CLR P11
SETB  EA
RETI

I SEARCH DATA 20 BYTE  HHHHHHHHHHHHH
SEARCH20: MOV DPTR #SOPHOMORE

MOV R5,PLSOPHO

MOV R6,PHSOPHO

LCALL SEAR

JB FOUND,T

MOV DPTR#JUNIOR

MOV R5,PLJUNIOR



MOV
LCALL
JB
MOV
MOV
MoV
LCALL
JB
MOV
MOV
MOV
LCALL
JB
MoV
MOV
MOV
LCALL
JB
MOV
MOV
MOV
LCALL
i RET

SHHHEHHHHHBEHIE SEARCH DATA  HHHHHH

SEAR: MOV
INC
SEARO: MOV
MOV
MOV
SUBB
JINC

CLR

RET
MOV
SUBB

SEAR1:

R6,PHJUNIOR
SEAR

FOUND,T
DPTR#SENIOR
R5,PLSENIOR
R6,PHSENIOR
SEAR

FOUND,T
DPTR#MASTER
R5,PLMASTER
R6,PHMASTER
SEAR

FOUND,T
DPTRHTEACHER
R5,PLTEACH
R6,PHTEACH
SEAR

FOUND,T

DPTR #RESERVE
R5,PLRESERVE
R6,PHRESERVE
SEAR

RO,#MEMDATA
DPTR

R3,0PH
R4,DPL

AR6

AR3

SEAR1

C

AR5
AR4



INC  SEARD
ClR ¢
RET
SEAR2 MOV A gRo
MOV R1A
MOVX A @DPTR
SUBB AR
CINE A #00H,SEAR3
JMP  SEAR4
SEAR3: MOV  AR4
ADD A7
MOV DpLA
MOV RO#MEMDATA
INC  SEARD
CIR / 1c
INC DPH
JMP  SEARD
SEAR4 INC  DprR
NG Ro
CINE  ROHMEMDATA+20,SFARD
SETB  FOUND
RET
I CD DISPLAY LINE4 #ssmsssmsnsss sy
LINE4: MOV Ro,4LcDRUF
MOV @Ro,#20H
INC  Ro
MOV @Ro,#20H
INC  Ro
MOV DPTR#DAY
MOVX  A@DPTR
CINE  AH#OTH,DA
MOV DPTRA#MESS15
LIMP  LCDLD4
DA2: CINE A #02H DA
MOV DPTR #MESS15



LJMP
DA3:  CJNE
MOV
LJMP
CJINE
MOV
LJMP
CINE
MoV
LIMP
CINE
MOV
LImMP
DA7: MOV
LCDLD4: MOV
LCDLD40:CLR
MOVC
MOV
INC
INC
DJNZ
MOV

DA4:

DA5:;

DAB:

INC
MOV
MOVX
ANL
SWAP
ADD
MOV
INC
MOV
MOVX
ANL
ADD
MOV
INC

LCDLD4
A#03H,DA4
DPTR#MESS17
LCDLD4
A#04H,DA5
DPTR#MESS18
LCDLD4
AHOSH,DA6
DPTR#MESS19
LCDLD4
A#O06H,DAT7
DPTR#MESS20
LCDLD4

DPTR #MESS21
R2,#3

A

A@A+DPTR
@RO,A

DPTR

RO
R2,LCDLD40
@RO,#20H

RO

DPTR#HR
A@DPTR
A,#11110000B
A

A, #30H

@RO,A

RO

DPTR#HR
A,@DPTR
A,#000011118
A #30H

@RO,A

RO



Mov
INC
MOV
MOVX
ANL
SWAP
ADD
MOV
INC
MOV
MOVX
ANL
ADD
MOV
INC
MoV
INC
MOV
MOVX
ANL
SWAP
ADD
MOV
INC
MOV
MOVX
ANL
ADD
MOV
INC
MOV
INC
MOV
MOV
LCALL
RET

@RO,#3AH

RO
DPTR#MIN
A@DPTR
A#11110000B
A

A#30H
@RO,A

RO

DPTR #MIN
A@DPTR
A,#00001111B
A#30H
@RO,A

RO

@RO,#3AH

RO
DPTRH#SEC
A,@DPTR
A,#11110000B
A

A#30H
@RO,A

RO
DPTR#SEC
A@DPIR
A,#00001111B
A #30H
@RO,A

RO

@RO,#20H

RO

@RO,#20H
R1,#0D0OH
XLCDOUT



IS LCD DISPLAY LINES ittt e

LINE3:

MO2:

MO3:

MO4:

MO5:

MO6:

MOV
MOv
MOVX
ANL
SWAP
ADD
MOV
INC
MOV
MOVX
ANL
ADD
MOV
INC
MOV
INC
MOV
MOVX
CJINE
MOV
LIMP
CJINE
MOV
LIMP
CJINE
MOV
LJMP
CJINE
MOV
LJMP
CINE
MOV
LuMmP
CJINE
MOV

RO,#LCDBUF
DPTR#DATE
A@DPTR
A,#111100008
A

A #30H
@RO,A

RO

DPTR #DATE
A,@DPTR
A,#00001111B
A #30H

@RO,A

RO

@RO,#20H

RO
DPTR#MONTH
A,@DPTR
A#O01H,MO2
DPTR#MESS3
LCDLD
A#02H,M03
DPTRHMESS4
LCDLD
A#03H,M04
DPTR#MESS5
LCDLD
A#04H,M05
DPTR #MESS6
LCDLD
A#05H,M06
DPTR#MESST
LCDLD
AH#OBH,MO07
DPTR#MESS8



MO7:

MOs:

MOQ:

MO10:

MO11:

MO12;
LCDLD:;
LCDLDO:

LJMP
CJINE
MOV
LuMmP
CJNE
MOV
LIMP
GINE
MOV
LdMmpP
CINE
MoV
LIMP
GINE
MOV
LJMP
MoV
MOV
CLR
MCVC
MoV
INC
INC
DINZ
MOV
INC
MoV
INC
MOV
MOVX
ANL
SWAP
ADD
MOV
INC
MOV

LCDLD
A#0TH,MO8
DPTR #MESS9
LCDLD
A#08H,MO9
DPTR #MESS10
LCDLD
A#09H,M010
DPTR#MESS11
LCDLD
A#10H,MO11
DPTR#MESS12
LCDLD
A#11HMO12
DPTR#MESS13
LCDLD
DPTR#MESS14
R2,#9

A

A@A+DPTR
@RO,A

DPTR

RO

R2,LCDLDO
@RO,#32H

RO

@RO,#30H

RO
DPTRH#YEAR
A@DPTR
A#11110000B
A

AH#30H

@RO,A

RO
DPTRH#YEAR



MOVX  A@DPTR
ANL A,#00001111B

ADD A#30H
MOV @ROA
MOV R1,#90H

LCALL XLCDOUT

RET
(B LCD DISPLAY LINE2  HHHHHHHHHHHHEHHHH
LINE2: MOV ~ DPTR#HR

MOVX  A,@DPTR
SUBB  A#6H
JNC MOREH1

MOV DPTR#MESS22
LIMP GO
MORE1: SUBB  A#6H
JNC MORE2
MOV DPTRH#MESS1
LIMP GO
MORE2: SUBB  A#6H
JNC MORES3
MOV ~ DPTRH#MESS2
LIMP GO
MORE3: SUBB A #6H
MOV DPTR#MESS23
GO: MOV R1,#0COH
LCALL LCD
RET
HHH . LCD DISPLAY LINE 1 HHEHHEHHHRHHHIHHI
LINE1: MOV~ DPTRHMESSO

MOV  R1,#80H
LCALL LCD
RET

HEHHHHHHH . DATA INPUT RTC  HHEHHHEHHHBHIHHHIHIT
IN_RTC: LCALL RTCEN ;WRITE ENABLE

MOV DPTRH#SEC ;

MOV R1,#80H ;ADDRESS WRITE SEC



INP: MOV AR1
LCALL RTCCOM
MOVX A@DPTR
LCALL RTCDAT

INC R1
INC R1
INC DPTR

CINE  R1,#8CH,INP

LCALL RTCDIS

RET
THHHHEHHEHEEEE DATA OUTPUT RTC  HHHHHHHHHHHH A
OUT_RTC: MOV DPTRH#SEC

MOV R1,#81H
SHRO: MOV R4,#8

MOV AR1

LCALL RTCCOM
SHR1: SETB  RTC_SCLK

CLR RTC_SCLK

NOP

JNB RTC_I0,SHR11

SETB  ACC.0

LIMP  SHR111
SHR11: CLR ACC.0
SHR111: RR A

DINZ  R4,SHR1

CLR RTC_RESET

RL A

MOVX  @DPTRA

INC R1
INC R1
INC DPTR

CJNE  R1,#8DH,SHRO

RET
HHHHHHHHH S RTC_ENABLE  HHHHRHHHIHAHRHRRI
RTCEN: MOV A#8EH

LCALL RTCCOM



MOV A#OOH WP=0
LCALL RTCDAT
RET
SR RTC_DISABLE  HHHHHHHHHEHHHHHH
RTCDIS: MOV A#8EH
LCALL RTCCOM
MOV A#80H WP =1
LCALL RTCDAT
RET
SRHHHHHHHHH . RTC_COMMAND S HHE
RTCCOM: MOV R3,#8
MOV  R4,48
SETB  RTC_RESET
CO1:  JUNB ACC.0,COM
SETB  RTC_IO
LIMP  CO111
Co11:  CLR RTC_IO
CO111: SETB  RTC_SCLK
CLR RTC_SCLK

RR A
DIJNZ  R3,CO1
RET

THHHHHH I R RTC_DATA  HitHHHHHHHHH HH R
RTCDAT: UNB ACC.0,RTCDAT1
SETB “RTG.|0
LMP  RTCD
RTCDAT1: CLR ~ RTC_IO
RTCD: SETB  RTC_SCLK
CLR RTC_SCLK
RR A
DIJNZ  R4,RTCDAT
CLR RTC_RESET
RET
HHHHIH R A SHOW LCD HHHHHHHIHIHHHHHHHHH
LCD:  LCALL XLCDLD ;LOAD PMEM TO LCDBUF
LCALL XLCDOUT ;LOAD LCD TO LCD



RET

SHHHHHHHHEHHHHHHE DELAY SHHHHHH I
;DELAY 1/10 SECOND

R3,#179
R4,#0

R4,$
R3,DTSEC1
R2,DELAY

JIN = R2
;REG = R2R3,R4
DELAY: MOV
DTSEC1: MOV
DINZ
DINZ
DJNZ
RET

SHHHHHH B XUCDWI SUB  HEHHHHIHIHHHHIHHHHHIHYE
;LCD WRITE INSTRUCTION (RS=0)

NG = A

;REG = A

XLCDWI: PUSH
PUSH
MOV
MOVX
MOV

XLCDWI1: MOVX
JB
POP
POP
RET

DPH

DPL
DPTR,#XLCDWRC
@DPTRA
DPTR,#XLCDRDC

A,@DPTR
ACC.7, XLCDWH
DPL

DPH

;WAIT FOR BF=0

SHHHHHHHHHB R XLCDWD SUB  HEHHHHHHHHHHHHHHHH

;LCD WRITE DATA (RS=1)

N = A

;REG = A

XLCDWD: PUSH
PUSH
MOV
MOVX
MOV

DPH

DPL

DPTR #XLCDWRD
@DPTRA
DPTR#XLCDRDC

;ADDRESS LCD WRITE DATA

JADDRESS LCD READ CONTROL



XLCDWD1: MOVX A@DPTR \WAIT FOR BF=0

JB

POP
POP
RET

ACC.7,XLCDWD1
DPL
DPH

S L CDSET SUB Mttt
;LCD SETUP COMMAND

XLCDSET: MOV
LCALL
MOV
LCALL
MOV
LCALL
RET

A#00111000B ;FUNCTION SET
XLCDWI

A,#00001110B ;DISPLAY ON/OFF
XLCDWI

A#O1H ;CLEAR

XLCDWI

SHHHHHHHHHHHH LCDLDX SUB M S

JIN - = DPTR
REG = A/RO,R2,DPTR
XLCDLD:MOV ~ R2#16 ;LOAD ALL
MOV~ RO#LCDBUF
XLCDLDO: CLR A
MOVC A @A+DPTR »GET RAM TO LCDBUF
MOV @RO,A
INC DPTR
INC RO
DINZ  R2,XLCDLDO
RET

B MESSAGE B

MESS0: DB
DB
DB
MESS1: DB

"OKMIT
001001118
o

' Good Momning '



MESS2: DB
MESS3: DB
MESS4: DB
MESS5: DB
MESS6: DB
MESS7: DB
MESS8: DB
MESS9: DB
MESS10: DB
MESS11: DB
MESS12: DB
MESS13: DB
MESS14: DB
MESS15: DB
MESS16: DB
MESS17: DB
MESS18: DB
MESS19: DB
MESS20: DB
MESS21: DB
MESS22: DB
MESS23: DB

* Good Afternoon *
' January '

' Febuary '

* March

" April !

' May

" June ’
'oduly !

' August’
'September’

‘ October '
‘November*
‘December’
"Sun’

‘Mon'

Tue'

‘Wed"'

Thu'

i

‘Sat'

' Good Night...!"
' Good Evening '

SHEHHHHHHHHHHHHH . LCDOUT SUB  HHHHHHHH Y

N = LCDBUF,R1

REG = ARO,R2

XLCDOUT: MOV RO, #LCDBUF
MOV AR1

LCALL LCDOUTS

RET

LCDOUTS: LCALL XLCDWI
MOV  R2#16

LCDOUT1: MOV A@RO
LCALL XLCDWD

;LCD BUFFER
SET ADDRESS LINE 1

;LOAD ONE LINE

WRITE DATA



INC RO

DINZ  R2,LCDOUT1
RET

END

t;l < dl Y o U 14 lﬂ' = 1 5 I Y o ¥ & v 2
wnansihduenansianulidwiunisidanuienisfnyivinuu Weygislmhlulduselosuaunism

ludnsdllas visdu BnnvnudlisauUaalienuasiesdedadaudivedenarsynasaninisiluly



;FILENAME
;DESCRIPTION
;HARDWARE
JASSEMBLER
;SOFTWARE ENG
;FACULTY

DATE

TERM1.ASM

TERMINAL MODULE PROGRAM

TERMINAL MUDULE + MAGNETICS READER

SXA51

KOOKIE L.

ENGINEERING

15 MARCH 2001

THHHHHHH A VARIABLE SET  HitHHHHHHBHHHH B

DATA EQu
CLOCK EQU
PRECENT EQU
RELAY EQU
ATX EQuU
MYID EQU
STAT EQU
COM EQU
DM EQU
UA EQU
BZ EQU
MTU EQU
SIM EQU
FREE EQU
PCBC EQU
SABM EQU
NRGT EQU
DISC EQU
D_BYTE EQU
(HAHHHHHERH Y
ORG
DS
DS
DATABUF: DS
DATAME: DS
SYSSTK: DS

P12

P1.1

P1.0

P1.3

P3:7

00H

00H

01H

00001111B ;DISCONNECT MODE

01100011B ;UNNUMBERED ACKNOWLEDGE
111000118 ;BUSY

01001111B ;MULTI-USER

100000118 ;SIMULTANEOUS USE
00011111B ;FREE TO COMMUNICATE
000110118 ;PC

00111111B ;SET ASYNCHRONRS BALANCE MODE
10111111B ;UNAUTHORIZED USER
01000011B ;DISCONNECT SIGNAL
00000000B ;DATA BYTE

INTERNAL RAM  HHHHHHHHHHH R

00H

16 ;BANK 0,1 REGISTER
17 :NO USED

20 :DATA BUFFER

20 :DATA MEMORY

24



SHHEHHHHHRE . MAIN B

MAIN:

ORG
LJMP

ORG
LIMP

LCALL
MOV
CLR
MOV
CLR
SETB
CLR
CLR
CLR
SETB
MOV
MoV
MOV
MOV
MOV
SETB

LCALL
LCALL
JNB
MOV
MOV
LCALL
MOV
LCALL
LCALL

0000H
MAIN

0023H
Rx485

MOV R2,#5H

DELAY

SP,#SYSSTK ;Z00M STACK

RELAY

P1,#07H

STAT

COM

P3.7

P3.4 ;SET RS485 RECIEVE
P3.5 ;TURN OFF BUZZER

PLSL ;TURN ON READY LED
|E,#90H ENABLE INTERRUPT SERIAL
SCON,#OFOH ;SMOD =3 REN = 1MULTI
PCON,#00H

TMOD,#20H

TH1,#0FDH ;9600 BAUD RATED

TR1 START TIMER1

CARD ;GO LOOP READ ID CARD
BACKUP ;BACK UP DATA 20 BYTES
COM,$

RO,#MYID

R1,#DM

TRAN

R1,#UA

RECE

SEND SEND DATA 20 BYTE



MOV R1,#SABM

LCALL RECE

JB RELAY,CHECK
SETB  RELAY

SETB  SM2

LIMP  main

CHECK: JNB ATX,main

CLR RELAY

LIMP  main
SHHHHHH A TRANSMITT DATA  HEHHHHHHIHHH Y
TRAN: SETB  P3.4 ;SET RS485 TRANSMITT

SETB  TB8

MOV  SBUF,RO ;TRANSMITT ADDRESS

JNB T.$

CLR Tl

CLR TB8

MOV  SBUF,R1 ;TRANSMITT DATA

JNB TL$

CLR Tl

CLR P3.4

RET

ERR1:  JMP ERR
S
RECE: JUNB RIS

MOV ASBUF

CINE  A#MYID,ERR1

CLR SM2
CLR Ri

JNB RIS
MOV ASBUF
CLR RI

CINE  AHUAERR1

SETB  SM2

RET
SR S
SEND: MOV R2,#20



MOV R1,#DATAME
SETB P34
CLR B8

SEND20: MOV SBUF,@R1

JNB TS
CLR Tl
INC R1

DINZ  R2,SEND20

CLR P3.4

RET
S R i
Rx485: MOV A SBUF

CLR EA

CLR RI

CINE  A#MYID,RE

LCALL CARD

LCALL BACKUP

SETB P34

CLR B8

MOV RO,#DATAME
SE: MOV SBUF,@RO

JNB T1,%
CLR Tl
INC RO

CINE RO #DATAME+20,SE

CLR P3.4
SETB  EA
RETI

RE: JNB R.,$
MOV ASBUF
CLR RI
CINE  AHBZRE2
CLR COM

RE2: CINE  AHFREE,RE1
SETB  COM

RE1: CLR P3.4



SETB
RETI

EA

BB READ ID CODE HHHBHHHHIH

CARD:

CARDO:

CARD1:

CARD2:

CARD3:
CARD4:
CARDS5:

CARDS6:

CARDT:

CARD9:

MOV
JB
CLR
JB
JB
MOV
JMP
MOV
JB
MOV
CPL
RRC
DJINZ
JMP
JB
JMP
MOV
INC
CJINE
JNB
RET

RO,#DATABUF :DATA ADDRESS
PRECENT,CARDO ‘WAIT PRECENT EQUAL ZERO
EA ;DISABLE INTERRUPT

CLOCK,CARD1  ;WAIT CLOCK EQUAL ZERO
DATA,CARD2  ;WAIT DATA BEEN FIRST ZERO
R2,#9

CARD5

R2,#9

CLOCK,CARD4

C,DATA

C

A

R2,CARDS6

CARD7

CLOCK,CARDA4

CARD6

@RO,A

RO

RO,#DATABUF+20,CARD3  ;ifupnanniiss 20 fn
PRECENT,$

HHHHBH RIS BACK UP DATA  HEHHHHH I

BACKUP:MOV

BACKUP1: MOV

MoV
MOV

ADD
MOV
INC
INC
DJINZ
RET

R2,#20
RO,#DATABUF
R1#DATAME
A@RO

A#30H

@R1,A

RO

R1
R2,BACKUP1



SHHHHHHHHH I ERROR DISPLAY  HHHHHHISHEHE Y

ERR:  SETB
JMP

P1.6
MAIN

SHHHHHHHHH DELAY S

DELAY: MOV

DTSEC1: MOV
DJNZ
DINZ
DJINZ
RET
END

R3,#179
R4,#0

R4,$
R3,DTSEC1
R2,DELAY

;######################ﬂ#############################
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