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Abstract

This project is the design and implementation of a reminding machine for the old or
mild cognitive impairment persons.The machine consists of two main parts, a real time clock and
speech recorder/play back module. The two modules operate under a microcontroller family
MCS-51 to display current time on LCD and generate alarm sentences on a speaker at set time.

An ISD25120 is used to record alarm sentences by a provided microphone.
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Fooz Wisufugmpimeusnmegnusadu Tlidseithined mslFudndudiszdes 11 25
J 9 o a dy
fithfunsndve dibes
16. Playback/Record Input (P/R) 127 Lﬁam%‘uuﬂmnﬂumﬂdunﬁuua:ﬁuﬁn
o o d ' o
Wead “rrmfinseuvesmsiaundy uasfuihmad o> eilumsifenasseums
o & o o I ia ~
Suitn $mn IdFuwadfveuan CE sxflumsunagdunniivi PR
A' o J A' o \ \ o/ a A A =) = 1
demaiammpedndeulesiusguameludaledifiviediuess  Unsa

] 9
Qﬂnm‘fuaﬂs'mﬁaﬂmnﬁxflunmwﬁimlizqnﬁnm'la%s:qaﬁ"lﬂ“l%’uu



2.3 @auuaaIna (LCD MODULE)
agiiu Lep fuifienldiuun dmsumsuaasralunseadiomisalddng q s
; 4'1 I : I ;
3 fosnnimimmnzaudastsznsialidudmuesmsfunsziad aunso naassaiiy
Hgnes uazdnavnSeuansnsiinlf aawiziv) MeafiuTuga Lep 71§
o & Ag ¥ A o 2 Aa o
gy Lep #7114 Ao twed 16416H FuiluTuga LCD Niimsuaanauuy 16 #2
a o/ a o 1 o o '
a5 4 U39via Taoh HD44780 SuseuTnsames uadnsadandaslilfiu Lep wesidu
' I = o o @ ° = o 3
18 uadeeiiuneuInsamesiisnyaz@nduiid lunsaiuaumsyinudezimieuiu ua
. b
9109ZANTUATIAAMMUIUBIA DAYV TIUNTABIIS , AUHMUVIVRY LCD LAy

Foyanalumsavquezimideununmlszns

a v o v < 9 v
A1 19N 2.2 llaﬂqﬁu]ﬂllaZﬂ“lﬁuﬂ‘U]’U@QIﬂﬂa LCD 1Ud316416H m'ﬁ

i ¥o Wyt

1,2 VeV a3, A os

3 Vo §uvg'nﬁmi"m’]a'uuﬂﬁuzﬁaﬂ?nﬂﬂun’fmm
AITUARIND

4 Rs Suvnlfidenssamesmdaiuismaesudya

do #1 Rs =nffumsidendoya taz Rs=0 {u
msdenmid

5 R/wW funsidenitnz@ouswmdeyany LD Aedh
Riw=1 feziilumssiu unzd Riw =0 feziilu
MsIveu

6 E usafmuacniwniseiu niswsudeyning
1452uiuvn s uaz Riw 428

7-14 DB0-DB7 Fuvrindfidumeimvesdoyaszniag

CPU
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Addceiy Timing generation 3 ct,
counter ( circuit Cct,
~M

Pomer wooly | v
for liauid 3

ayrtel
disotay drive

osc s
osc, "
sZ) |8
] gs S<
e |E2 =9 —
s 1 i = k4 Oiscley data _ H
RAM z . g
RW ——— , L (DO RAM) S8 e 16
3 s 808 bits FEle e coMscon,
3> “|[e T €3
4 o x> a
08,~08,~— o 3 oS
= -
= -
4 23
08, ~08, ~——f 2=
s E
3¢ B
3 s
240 |2 4o
=Y T |} <
(CG RAMI 55 g T SEG, ~SEG .
o= €s
N ‘0[ & e

|

Pacatiet/serlel dats convesion [
clecult "
% ; A |
(P aoital date — eurlal catel O Ritaliilll e sTeer °

s1fi 2.1 /uanea) LCD DOT MATRIX 111 CHARACTER

<y

fundaves LCD niFaiulsznevdn

| dumisfifu RAM Gon (CHARACTER GENERATOR RAM) Fufuduimis
ﬁ"’lﬁgﬂ%ﬁ?wé"ﬂm:ifuuﬂ%ﬂum Y¥imuau 8 Snusz 3a18nuse 0 ldfudl RAM va 8
Bit§109U 8 RYTE tuAfeesiiitudi RAM Ul LCD via 64 BYTE viwied Fusidaing 14
91nA159 CHARACTER COLUMN usﬂf{ﬂ?&ﬁa‘hJ'ﬁé’ﬂw:uﬁmﬁuﬁﬁmav?ﬁa Fumiaii g
adudeyalaq 4

> damididy ROM ddludiufiriisnuszasiignussyegludumisine q
Boutes wazstlirnnsaudlusaszdi e uazmsGendnuszinlFiliaidunmis
5nwz1fuaq'uﬁi WAe ROW iy LOW 4 BIT waz COLUMN fie HIGH 4 BIT
slssneufufiiay 1 BYTE sy 0 fueléssiendiu 3 o Saifesnumibuilszvimdu

: : do d’ o 2 Ayd.d ° v Ao
ASCII CODE 1utes sniufsiaiiesnliiia DD RAM &3 DD RAM iinfAe ANy

DISPLAY @19AHIY89 LCD 1UIDY
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TN 2.3 Character Codes and Character Pattern

m A «:-“ ., Yot - ’ L veeeree oy v
ln”l -« -:.« * -:-« wnququm m-.- — ---c- -..M " _-m: ' M :
e o *¥pue v e S8 Vesouws
= R : A I N A T O T N (R LTI I T
B _ o ) “ernseey Yeee’ LLRTT T B A L o .-m-m.n L T
— ve v . v -‘-lQIOI -‘I_ ﬁ'
2 SENERR A IR Rt Sl N e w1
. LN . ] LI ] . vess ° veoee T H 4 v’
—_— 4
m “”“.-. "m:. .. H 5 H 5 H v svee .o [T
= L . lcq".n. e ' 4 . 3 A4 -.-.- .- -l ."'-I.-
- voe ] YA . ] 1o, H S v
) ] veve L} L
v‘I.l. &
= H 1A " LR 4 4 R Lo Pove SoNes ' 4 vove v I vor LI -
S m LTS vyser e . froved L -m:.-- elervne | % . wcc- m- m
B L] “.. . . h.. c..r\\ . . — u -- — -- w « u m c- -«c-cc
s 2N TAARE s e 5|5 & | Rl e e I AT 0 I
- vou ! . ve H H m v L mq [/ cm-: m M m w e
= ~." “"m.- «- «-. y ou .:"- o L DAY s o ° i
o . veer ver T\ sestesy .2 0 eere veee ”..: i 5 veor vove
5 S R AR R IS N 1 Xt O A, O thews| || T
.- "l‘~ 41.“4- —!l I<4 LX) = vevevy C‘II(I Q-Ill‘!' -ll C'- QIQ‘ -' .. Sees 11
B ot e [ 0 R LI s B O I e G R Nt e N R P
m ....“. ........ “-.u.. A . S ILH H v v vvee veveene e 8 A o 1jreese seeeiee
2 e S N 08 o o e A T O I
g [ [ N A LR NS R I A A T I L B R S P
= aed XY .«-«““- Evl 3% v " 0 » vee Pva 1
: O RS R R I R 5 Y O R T
5 7
gzl el|e|lcs|lellellellells|lellas]lec|lellellc]||s
=
X —_ o —_ ] — o - — o — 8 — =) -
- = = b= = = S = = b=t =
£ m 8 g 8 S s S S m g 2 S = = = =
- - X X A x X X X X X X X X X X X X
T3 x X X X X X X X X X X X X X X x
~ x X X X X X X X X X X X\ X X X X
m X X X P X X X X X X X X X X X X
: f |

Character Codes and Character Pattern
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eazPenvsanaa HD44780
1. CLEAR DISPLAY

clear display

Rs R/W  DB7 . DBO

ddanasslumsifouseeiiimie SPACE (ASCII 20 H) DD RAM SET DO
RAM ADDRESSER CURSOR SET I/D=1,5
2. RETURN HOME

Return home

Rs R/W DB7 DBO

e R R R SN P vmdts |

@® No=ecffect
v 1 4
s1defiesyiints SET DD RAM ADDRESSER (ijugud #2 CURSOR szndulileg
o ' YA v “vogd
mnmumquwumawammayaiu%amw‘lmﬂaau

3.ENTRY MGDE SET

Entry mode set
Rs R/W DB7 DBO
Code | 0 0 0 0 0 o | o o | 1> | s

Sa 1D - Tavezilugaimualid fledounsesndeyaudanzritld DD RAM
- X & 4 &
ADDRESS ifinyunilinisannsmiilag
1=1#u
2
0= aAaInile
S s fudmuanaamwalasdh s=1 ezflumslddeyaudada CURSOR aifundeyaszgn

Fulnmedhe #1 s=0 CURSO szqaduline vaile



23

4. DISPLAY ON/OFF CONTROL

Displsy ON/OFF Contrel

Rs R/W DB7 DBO

Code o0 150 0 0 0 0 R o B O o U

fa D :fuya Wdladanthoeninlai

D=192 ON tag

D=0 9% OFF
Sa C - CURSOR 1#iiia c=1 nazélides ims CURSOR fia C=0 Tasda CURSOR szegil
DOT LINE # 8 lutiuy 5 X7 DOT tazazey LINE # 11 Justuy 5x 10 DOT
faB - fJufia SET M3nsen5uves CURSOR lag B=1 ATATENGY B=0 NN MInszwIu
TasfiszoznaIn1TnsewWIUYssum 379.2
5. CURSOR OR DISPLAY SHIFT

Cursor of display shift

Rs R/W  DB7 DBO

8 [}
Code 0 0 0 0 0 1 siIC | SL | ® ®

® N = effect

Husdsdmualidumis CURSOR niadeynliiiamedenioun Tao hideald

fdadounies iy
S/C R/L
0 0 snsthe CURSOR TlondummiaduTdneiie 1 dwmi
0 0 $11580 CURSOR Tlondumia@ulduande 1 dwmis
1 0 Sunaudasausifalumede

1 ] Sunsgudsaysiifa lunwniie
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6. FUNCTION SET

Function set

Rs R/W DB7 DBO

Gode | 07| o fmo e i orip i p e e

® No = effect

ia DL - iflums SET asdadedieeldidhuuuy 8 da use 4 da Tastidesnisaa
@9 41a DL=0 DL=1 |

N : iun1s SET ussviamsuaadna N=0 (taas 1 ussvia

N=1uaaq 2 U359a luasdivinndl 2 ussia Al SET N=1

F:1iluns SET ¥11@ DOT Mstaadwa 5 x7 158 5x 10 Tay

F =0 Hunuy 5 x 7 ez F=1 funuy 5x 10
7.SET CG RAM ADDRESS

Set CG RAM address

Rs R/'W  DB7 DBO
Code | 70 0 o prrat el (A A ke A K
<«— Higher Lower ____,
Order bits Order Bits

Tu HD 44780 11u vziimidgadiwdiag 2 4@ Ae DISPLAY DATA RAM ( DD
RAM) §1u2u 80x8 1id Uaz CHARACTER GENERATOR ROM CG RAM 117U 512
ia uaz 7200 ia Midaiisziflunis SET ADDRESS 1u CG RAM Tasdeasiinis SET fsu

[Woun3esudeynin ADDRESS CG RAM Ay




00
40

00
40

00
40
10
50

01

01
41
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8.SET DD RAM ADDRESS
Set DD RAM adresss RS R/W DB7

dlusida SET f1 ADDRESS 1y DD RAM lunisiisunSesiudmn  pp

4 oo ° 4 o 4
RAM ( DD RAM ) Ao IuNIziaasHant e LCD) Tﬂammu ADDRESS 1192(1Avy

Uu 99 LCD 928gfiu SET f1 N @20

N=0(1v35%in ) ADDRESS 9¢8f 00H-4FH
N=1(2U33Y17 ) ADDRESS 98¢ 00H - 27H dm3uussviafi 1 1az 40 H-67 H

TMSY UTINAN 2

HUUMTIA ADDRESS 484 DD RAM 198 LCD iyt 16 429A%5 1 UTIHA

16 AIBAYS 2 USSNA 16 HI6AYT 4 UTTHA 20 AIBAYT 2 UTINA 1AL 40 F25nYS 2155%A

16 AI0NYT 1 UIIHA

00 01 02 03 04 05 06 07 40

16 MOAYT 1 UISHA
01 02 03 04 05 06 07 08 09
41 42 43 4 45 46 47 48 49

16 A200Y5 4 UsTTIA
01 02 03 04 05 06 07 08 09
41 42 43 44 45 46 47 48 49
11 12 13 14 15 16 17 18 19
51 52 53 54 55 56 57 58 59

20 A20AYT 1 USTTA

02 03 04 05 06 07 08 09 O0A OB

20 AIONHT 2 USTHA
02 03 04 05 06 07 08 09 0A OB
42 43 44 45 46 47 48 49 4A 4B

41

0A
4A

0A
4A
1A
5A

0C OD OE OF

0C 0D OE OF
4C 4D 4E 4F

42

0B
4B

0B
4B
1B
5B

43

0C
4C

0C
4C
1C
5C

0D
4D

0D
4D
1D
5D

45

10

10
50

46

0E
4E

0E
4E
IE
SE

11

11
51

OF
4F

OF
4F
IF
SF

12

12
52

13

13
53
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9. READ BUSY FLAG AND ADDRESS

Read Busy Flag & Address

<«— Higher Lower
Order bits Order Bits

° Q’I . ] é o . o 4”
Wlusidssar BUSY FLAG Sevzifiusdueniig HD44780 11 Tuvuiuns
nuluegnisegluanimmieuszsudeyalas

BF=1 e luvuaumsshamunielu lindeuse Sudoyansedds
BF=0 #ieuszsudeyaniomdsld
do o Y 14

tazueneniifutiusdsgusidoyn ADDRESS 494 CG RAM 3 DD RA
kg
AY
10. WRITE DATA TO CG or DD RAM

Write date to CG or DD RAM

DBO
B 5 s S D e /D D
<«—— Higher Lower
Order bits Order Bits

udlummmumenamn CG RAM 58 DD RAM Tﬂvmawvumnaum
ADDRESS ﬂ:xwumaaﬂTﬂﬂaﬁTum mnmﬁw SET 1u ENTRY MODE mnuﬂmv‘?n

ni‘_lumswauuauavm CG RAM %38 DD RAM ‘Yl'l'lmﬂtlﬂﬁ SET ADDRESS ¥84 CG
RAM 138 DD RAM ‘Uull'lﬂﬂll%ﬁlﬂu'llﬂyﬁ
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11. READ DATA FROM CG OR DD RAM
Read data from CG or DD RAM

Rs R/W  DB7 DBO
Code { 1 “furil - f=BF- . A " Al A | A A A A
<«— Higher Lower
Order bits Order Bits

1flummmuueuamnco RAM 139 DD RAM lagrious1usiemn DD RAM
w30 CG RAM 71 m3wldids SET ADDRESS Aoy ma'Immauaﬂmu"lﬂuwflu DD
138 CG RAM 910@15 19371900y muinsldau Lep MobuLe thide (NOaLALT
dafrdasunsn uag SET awABIms luvnadasnys CURSOR nﬁdmmfumﬁmmsn

v 9y
woumenysidn 1Ulu Db rRAM NSy s iy Aveasnyslusenin Lep

U (%3 U =~
2.4 IUAB YT UL T NN NS ag
7 ‘(o Y . 4
Tnseadeitld lod 1SD2590 fludameusy nasthufindes & 1o 152590 fina
w&sc; o o | ; d’
auandInydede Tl
LY < [ [ v A s
-0unsotunn uaziaundu i lusudsnsy
=1 a a o &KX o t o U ~ v ° a I
UdsganFamlumsiiufindes uas @unsy lRmdoudusuiiados
@ &L ' a < d -~ d
"MIUAUMITUUNN woz @uniudsadag uie lTulasneuTnsames
-amsvhausa Tusimdde laiinstuiin ua:uﬁuﬂﬁmﬁunmumq
-annsafuaus 1w 1005 lideslinuaneidise

vy
-1I0UNSTUTA 100,000053 maziesiudadyaanitn ludes
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2:5 ms‘l%’am IC Key Encoder 3311y MCS-51

1A% IC Key Encoder 71511988 1C 1185 740922 Fuituwiia 16 Key Encoder @151y 1¢
¥1a CMOS Aundasud

wazBseviglasal IC 74co22

“¥1 1-4 (row) vziifuanlunsaesusuaiasuiia SpST @mauuu Matrix iUV 7,8,10
uazil lagv 1-4 uﬂztﬂuaﬂymu UBIUDT (row)

-9 5(osil) tflum‘r1‘1%"1un1s§”uﬁ”@mmﬁmmﬂnwuaﬂ

-4 6 (cap) ni‘lumﬁ’l%'ﬁaﬁuﬁmﬁnﬂs:qmﬂuamﬁa“l%'ﬂums Debounce Maluda 1¢

~Y17.8,9,10 uaz11 (column) IFURINVY 1-4 tdvziuludnvasysansn (column)

-1 9 (gnd) VINT1IA

41 12 xflumxmﬂaﬁnnzuﬁaﬁmsﬂﬂﬁ’mﬁmﬁyﬁzﬁann:tﬂu High

“¥113 (OE) szt lun1snaugy Daca Output S1iifan ey High 92114 Data
Output fian1aziiiu Low Hanuamisezaeag Gnd Tunmisldamilng

-1 14-17 92131131 Outpur 4 Taffudayy et Binary 0000-11118 5941 16 Aaynyd

120 (Veo) ¥11HI389994 1C (3 Vot - 15 Volt)
2.6 nq‘ugmea RTC (Real Time Clock)

v

v . L
°IumiﬁfluTﬂiTﬂsmfncm{‘lﬂ“lﬁuam‘ﬁﬁmm:ﬂmﬂ'aaﬁm?ewammﬁ’u RTC
P o a dy a‘: a -~ A:l I - i)
munzhldiunudayusimmzaunsouenidig e 1,93 T i wagiind lums
v i

AARDAY RTC ﬁaﬂnnmmu“luﬁn:xﬁ“umuna1ﬁﬁﬂﬁua:mﬁmmmémeﬁ'ﬂgasnﬂ rTC 14
(FUAY

Tunminunuufen leezunsudesi i Taeiiswisman s AouInsanedn,eeaaa
wed,ineTunzmianuide mmuﬂu‘ummsﬁwanasnwwm‘lmi‘luaafnn 1
taz 8 Gaszgminin i hudnsSmasiderzinmuastueamsmassdy Taofidoyafiiiy
sunnaziunuveynsulaeld s fausnves 32 Tudgiihumadrlas hisiseuvesnissy
e J J ° v A da o
Wou szifaiunse indewimiu g afenusn swifatunazaztiirde WS nisamef Tagey

19iudeyaveniiefinzeu nSedeyaiuiiofinim@oy
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2.1m38unesiia MCS-51 11 8255 PPI

IC 8255 PPI #2713y IC findmun Taof§1uaumesa U0 via § $1u2u 3 wesa
melud Saarmnsninnlfifivunewesa 1o Wiy MCs-s1 Taoiiguuias Tnseerrenn
Autiaradail

“HuFiving 40 an

-inesaldon 3 wesa utieenidiu wesa AB 1az

-wosaldondidnyuziiunesa ude(Latch) nsanne

-AIUANNITIINUND AR 2891 AQ LAz Al

-mu1mTllsuﬂimﬁaﬂﬁnumzmﬂe?ﬂuwa{ﬂﬁ’ﬂuﬁﬂum: Input , Output 11ag Bi-
Directional W93 A

ANTUUAVITY Y IUA 1 V0 8255

Vee iiuuiu IiRe aue 9551y 45 Vde

-GND flunidens dueeszuy

-D0-D7 ({131 Bi-Directional Bus Tag14§u Data Bus y8453111

-RESET ifiewnilifernnas High 92v 1 8255 gnSiamiinavi ldnanesan/aouiiusy
nneiaiudl vieludnyaizBunninua

-CS (Chip Select) Lﬂumﬁ‘l%ﬁluﬁamuaumnﬁmﬂﬁq',n:n':sﬁnmﬂ;m 8255 Tay
8255 ﬂzﬁwmni‘imﬁ:atﬂuﬁnnz Low

-RD (Read) 1iio01#ifian 122 Low 04113} MCS-51 810y 1UM 4 Data Bus ¥4
8255 1agu1 CS Avaflan1ng Low

“WR (Write) ifeviifianay Low 111 8255 Fudeyanse Control Word fidau191n
MCS-51 Tag CS Ao9iiTn11e Low

-A0-Al IS lunsiudgnumugunieidonlaumesa A B oz C voq 8255

-PAO-PAT ilumesea /O vu 8iin

-PBO-PB7 (fuwesa 1O vuw 8 fia

-PCO-PC7 (umesa /O vu 8 i Tagaunsoutianis1faiv 4flauu(Cc4-c7)
1az 41aa19(CO-C3)

8255 1'1:ummsm‘1lﬂ:aﬁanTuuﬁnwﬂ‘x’fﬂumnﬁﬁamq Software 910 MCS-51 Tagr1u
M4 Data Bus %84 8255 laodl Imuan1siieu 3 Tnua e

-Tnu@ 0 (Basic 1/0) wiifudnmvaznsldauneda AB uag C ¥94 8255 151 10 1Ung
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-11ua 1 (Strobed 1/0) axiidnymzn1sasI9aeudy1al Srobe AoUR 92vi 141

-111@ 2 (Bi-Directional Bus) 9z 10 mmnesaludnyae 10 uuy 2 fiamg G IALT)

ya)

G

~

TasdeyadigndalUnaunun1zsiteuyes 8255 1un e Data Bus Huezgnisenii

Control Word lasfigtliuudagyd

alnglumsianusesdendTnue o fundn (399 unsoagzy Control Word .
Tums 199 8255 TuTnua 0 fears1edi

nsBUAesIHa MCS-51 il 8255

“luﬁﬁlsm:"l%’awsgﬂﬁ Tunsgumesiva Taofinasiin 1c 7415373 $nl$lunaes
#e191un15 Latch tomims o luddn usez 14iiios 2 fainiu Ao P0.0 1az PO.1 el
AUAY A0 1Az Al THAL 8255 Taoaeyir1E Memory Map Tunsarugu 8255 uaAIdemIs1e
i éwmmsdmwsﬁa;ﬂﬁ vy liinesaldeude 6 wesa fe PORTI  PORT? ,PORT3,

é Al v
8255 PORTA, PORTB, iiaz PORTC 3en1s 1§ oz nesa musaldnumuanausiaves

Y d A
@A
Pin Configuration
Pa3 [ “0[Jpas
pa2 ]2 3 [ ras
PAIE] 38 [Jpas Power pesy
PAO LJ4 37 [ Jrpa7 5 5
R’ Os %[O Tt GRuevr i 0
cs s 35 1] RESET Co:.ml Put A PA, PA.
o O %o, (B)
ars 1o
A0 [ 120,
rc1 o 3 3 Ob,
Pos (11 % [Jb, Group A
ecs (12 » o, sza) 10 PC. PC,
pca13 2 [Jp,
PCO[J14 7 b,
pC1 [1s %[ Jv
r2 e 2 ey G;;"’CB
ra3n % [Jrss Lower (A) I0PC. PC,
Po g B [Jess
PB1 19 2 Jpe4 _
ps2 20 21 Jess3 RD
WR 5
A Coatrol B
Pia Names A Logic P(:x“:(x) 1O PB, P8,
Dy-D, Data Bus (Bi-Directional) Reset — | J
RESET Reset Inpt
cs Chip Sclect
RD Read Inpot
WR Write Inpu S
A0, Al Port Address

PAT-PAO | PortA (bit)
PB7-PBO_ | Port B (bi)

Vee +5 Volts
GND D Volts

U 2.12 Taseasraves 8255
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unfi 3
CEYIBHITEELERR
T Tassril 11iien Mcs-51 nidmuquiaseuiournuiidmivigey Tnede
320U RTC (Real Time Clock) , LCD ISD25120, 74C922 ( IC Key Encoder) aamunsadanan
ou unzeusnsadoadonlddaeaues Taeled RTC tuszifiudrdemnmiiudesels?
fiu Mcs-51 Tavezds wozSudoyauuveynsu dau LeD selfudasmanmii MCs-51 145y
9N RCT  wazisez191sD25120 Iunsdedoadion Tasasesiivhezaunsonaifuiiese
Foeld aunsofladosiiisudissalu @i Ltazﬁaﬁﬂuﬁ"‘qnmtﬁa’lﬁm?mmmsﬂdaL’c’wq

vy v
would Tagnesnanuaszee 1Adegiii 3.1
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ISD25120

Supply

A991Y

(1

o

R NCLUGRR LR

A

Taozunsuvoan
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v

31l 3.2 vden
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[\ , /] [ sunga { Iijmﬂiij\\
\ SaFur / Audos /
1] ~ / 1 /
\_T_/ N I e !
BNV OALTYS !Lﬁ’e]ﬂ’h AINGURL
i ls L wils !
L !
No— v : r.__i__
CLEAR 11 | o !
' SET 91 P/R |
P/R |
L“_I__—_
|
| —
c | Ny !
L MU L mruav |
| | |
i AD-AY . AD-AS |
A \
f
CLEAR 1 | CLEAR 91 |
, | !
PD ; PD |
|
f v 1
y I |
: |
i | 4 ~ P 4 |
J CE f orludoaunzil |
v A ! [
|
| [ ;
SET %1 CE | VEOM 15y LOW
Isﬁaﬂmé’mﬁm ! Wedugadoau
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4.2 M5A01FIU IC Key Encoder
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A19199 4.1 HEAIAITINA N304 IC Key Encoder

(Pins 0 through 11)

Switch
Position

0 1 2 3 4 5 6 7 8 9 10 11
Y1.X1 Y1.X2 Y1.X3 Y1.X4 Y2X1 Y2,X2 Y2,X3 Y2,X4 Y3, X1 Y3,X2 Y3,X3 Y3X4

D
A A 0 1 0 1 0 1 0 1 0 1 0 1
T B 0 0 1 1 0 ) 1 1 0 0 1 1
A C 0 0 0 0 1 1 1 1 0 0 0 0
O D 0 0 0 0 0 0 0 0 1 1 1 1
U E(Note1)| © 0 0 0 0 0 0 0 0 0 0 0
7
(Pins 12 through 19)
. 12 13 14 15 16 17 18 19
Switch
Position Y4X1 Y4,X2 Y4,X3 Y4X4 Y5(Note1), Y5(Note1), Y5(Note 1), Y5 (Notel).
X1 X2 X3 X4
D
AA A 0 1 0 1 0 1 0 1
T B 0 0 1 1 0 0 1 1
A C 1 1 1 1 0 0 0 0
O~ o D 1 1 1 1 0 0 0 o}
U E(Notet)| 0 0 0 0 1 1 1 1
3

4.3 7150 1%¥91% LCD Hu MCS-51

v ¥ [
91nun7 2 szwud LoD Hanldnuimua 14 91 Taois19zae LCD awensgali 45

Y (Y s ] =
Tagnnasesezauisaden 1Usunsuld LCD uansdena1u Engineer 74 1151n5ud10819%

4.1




Tlsunsueesan 4.1

RS EQU
RW EQU
E EQU

P3.2
P3.3
P3.4

ORG 0000H

MAIN:

CLR RS

CLR RW

CLR E

LCALL
MOV
LCALL
LCALLY
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL

DELAY
A#00111000B
LCDSET
DELAY
A,#00001100B
LCDSET
DELAY
A,#00000001B
LCDSET
DELAY

A #80H
LCDSET
DELAY

AHE'
LCDWRITE
DELAY

A#n'
LCDWRITE

DELAY

42

MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL

JMP §

;¥*¥**SUB FUNCTION LCDSET****

A#g
LCDWRITE
DELAY
AT
LCDWRITE
DELAY
A#n
LCDWRITE
DELAY
Af'e
LCDWRITE
DELAY
Affe
LCDWRITE
DELAY
A#T
LCDWRITE
DELAY

LCDSET:

CLR RS

CLR RW

MOV PLA

LCALL ENABLE

LCALL DELAY

RET
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;¥***SUB FUNCTION LCDWRITE****
LCDWRITE:

SETB RS

CLR RW

MOV PLA

LCALL ENABLE

LCALL DELAY

RET

; ¥***SUB FUNCTION ENABLE****

NOP

NOP

CLR E

RET

;*¥*++ SUB FUNCTION DELAY****
DELAY:

MOV RO#0FFH
LOOP:

NOP

NOP

DINZ RO,LOOP

ENABLE: RET
SETB E END
vCce
8051 LCD
INTO P32 |—pa4 Ve 2
INT1 P33 15
TO P34 5916
P10 DT 1’ Vo 3
P11 Y 8 contrast
P12 )
D3
Mes. ST R13. g 10 CD
P14 o511
P15 12
. D6
Plé o713
P17 14
Gnd 1

U1 4.5 ugpsmssie

LCD AU MCS-51
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Microprocessor Supervisory Circuits

General Description

The MAX691A/MAX693A/MAXB00L/MAX800M micro-
processor (uP) supervisory circuits are pin-compatible
upgrades to the MAX691, MAX693, and MAX695. They
improve performance with 30pA supply curent, 200ms
typ reset active delay on power-up, and 6ns chip-
enable propagation delay. Features include write pro-
tection of CMOS RAM or EEPROM, separate watchdog
outputs, backup-battery switchover, and a RESET out-
put that is valid with Vo down to 1V. The MAX691A/
MAXBO0OL have a 4.65V typical reset-threshold voltage,
and the MAX693A/MAXB00M's reset threshold is 4.4V
typical. The MAX800L/MAXB00M guarantee power-fail
accuracies to +2%.

Applications

Computers

Controllers

Intelligent Instruments
Automotive Systems

Critical pP Power Monitoring

Typical Operating Circuit

Vcc  BATTON
Vour

VBATT
CEour
MAXIMN
MAX691A
MAX693A =
waxgon, CEM
MAX800M

PFI

GND

— 0SCIN

N0
CONNECTION k0
—8 osc st

s o RESET P > RESET
[OWLINE_ W00

ci 14 B I%EI
\

SYSTEM STATUS INDICATORS

“MaxCap

Features
¢ 200ms Power-OK/Reset Timeout Period
4 1pA Standby Current, 30pA Operating Current

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

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

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

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

4 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
MAX691ACSE 0°Cto +70°C 16 Narrow SO
MAX631ACWE 0°Cto +70°C 16 Wide SO
MAX691AC/D 0°Cto +70°C Dice®
MAX691AEPE -40°Cto +85°C 16 Plastic SO
MAX691AESE -40°Cto +85°C 16 Narrow SO
MAX69TAEWE -40°C to +85°C 16 Wide SO
MAX691AEJE -40°Cto +85°C 16 CERDIP
MAX691AMJE -55°Cto +125°C 16 CERDIP

Ordering Information continued on last page.
* Dice are specified at Ty = +25 °C.

Pin Configuration

TOP VIEW <~
veatT [ 3 16] RESET
Vour E 15| RESET
vee 3] anaxian 1]
oo [i]  maxegra i3] @Ew
BATTON [[5 | %% 12] CE our
OWORE [] MAXBOM T woy
0sCiN [7] 10] 770
0CSEL [[g] 9] prI
DIP/SO

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

MAXIMN

Maxim Integrated Products 1

Call toll free 1-800-998-8800 for free samples or literature.

No0BXYIWT008BXYIWVEGIXYIWVLE6IXYIN



MAX691AMAX693A/MAX800L/MAXE8O0M

Microprocessor Supervisory Circuits

ABSOLUTE MAXIMUM RATINGS
Termiinal VOage (Wit réspect to GNDj CONtINUSUS Power DisSIpation (Ta = +70°C)
..-03V10 +6V Plastic DIP (derate 10.53mW/°C above +70°C) ........ 842mwW

....0.3Vto +6V Narrow SO (derate 8.70mW/°C above +70°C) .696mwW

All Other Inputs ... ..-0.3Vto (Voyy + 0.3V) Wide SO (derate 9.52mW/°C above +70°C).... .762mW
Input Current CERDIP (derate 10.00mW/°C above +70°C)... ....800mW
Vec Peak e SRS A SR 1.0A Operating Temperature Ranges
Ve Continuous ..250mA MAX69_AC_ _/MAX800_C_ _ ... 0°Cto +70°C
VBATT Peak ......... ..250mA MAXE6S_AE_ _/MAXB00_E _ 40°C 1o +85°C
VBATT Continuous .. ....25mA MAX69_AMUE ... Boug.. N, -55°C to +125°C
GND, BATTON..... ..100mA Storage Temperature Range...... ..-65°C to +160°C
All Other Outputs .... ...25mA Lead Temperature (soldering. 1 C

Stresses beyond those hsted under “Absolute Maximum Ralings™ may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximurm rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(MAX691A, MAXBOOL: Ve = 4.75V to 5.5V, MAX693A, MAXB0OM: Vce = 4.5V to 5.5V, VBATT = 2.8V, Ta = Tpin 10 Tpax. unless
otherwise noted.)

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

louT = 25mMA Vcec-0.05 Vee-0.02
MAX63_AC/AE,
Vi Output Vce = 4.5V Vcec-03  Vee-02 \
ouT P cc louT = 250mA MAX800_C/E CcCc cCc
MAX69_AM Vce - 0.40
VERAB on-Resia= IV 45V MAXE9_AC/AE. MAX800_C/E 0.8 12 -
-lO-' - {] - &,
cernaur e MAX69_AM 08 16

. VBATT = 4.5V, I0UT = 20mA VBATT - 0.3

your in Battery-Backup I BATT = 2.8v, 1ouT= T0mA VBATT-0.25 v
VBATT = 2.0V, IOUT = 5mA VBATT - 0.15
AT . VBATT = 4.5V 15
T-to-Vourt
On-Resistance VBATT = 2.8V 26 Q
VBATT = 2.0V 30
Supply Current in
Normal Operating Mode Vce > VBATT - 1V 30 100 pA
(Excludes 10U T)
Supply Current in TA = +25°C 0.04 1
Battery-Backup Mode ://(B:i;r\iagg/ 1.2Y pA
(Excludes louT) (Note Zj TA = TMIN + TMIN 5
VBATT Standby Current Ta=+25°C -0.1 0.02
VBATT + 0.2V <V A
(Note 3) BATT+ 020SVeg TA = Timin + TMIN -1.0 0.02 H
Battery Switchover Power-up VBATT + 0.3 i
Threshold Power-down VBATT - 0.3
Battery S_witchover 60 mv
Hysteresis
BATT ON Output Isink = 3.2mA 0.1 0.4 v
Low Voltage ISINK = 25mA 0.7 1.5
BATT ON Output Sink current 60 mA
Short-Circuit Current Source current 1 15 100 pA

2 MAXIMN




Microprocessor Supervisory Circuits

ELECTRICAL CHARACTERISTICS (continued)

(MAXB91A, MAX)BUOL: Ve = 4.75V to 5.5V, MAXBI3A. MAXBOOM: Ve = 4.5V to 5.5V, VBATT = 2.8V, T, = Ty 10 Tyax. uniess

otherwise noted.

PARAMETER | CONDITIONS [ mIN TYP MAX | UNITS
RESET AND WATCHDOG TIMER
MAXB91A. MAX800L 4.50 4.65 4.75
AAXBI3A, MAX8OOM 4.25 4.40 4.5
Reset Threshold Voltage - \%
MAX800L. Ta = +25°C. Vcc falling 4.55 470
MAXB0OM. Ta = +25°C. Vcc falling 4.30 4.45
Reset Threshold Hysteresis 15 mV
Vcc to RESET Delay Power-down 80 ps
[OGWLINE-to-RESET Delay 800 ns
Reset Active Timeout Period,
Internal Oscillator Power-up 140 200 280 ms
Reset Active Timeout Period, Pl 2048 Clock
External Clock (Note 4) P Cycles
Watchdog Timeout Period, | Long period 1.0 16 2.25 sec
Internal Oscillator Short Period 70 100 140 ms
Watchdog Timeout Period, | Long Period 4096 Clock
External Clock (Note 4) Short Period 1024 Cycles
Minimum Watchdog Input
Pulse Widih ViL = 0.8V. Viu = 0.75 x Ve 100 ns
ISINK = SOpA, Vce = 1V, VBATT = 0V, Vcc falling 0.004 0.3
RESET Output Vottage Ik = 3.2mA. Voo = 4.25V 0.1 0.4 v
ISourCe = 1.6mA. Vcc = 5V 3.5
Output RORCTGAL o 401t slGeod current 7 20 mA
Current i
RESET Output Voltage Low
(Note 5) IsiInk = 3.2mA 0.1 0.4 \
| = 3.2mA, Vcc = 4.25V 0.4
[OW TINE Output Voltage |-k s v
ISOURCE = 1pA. Vcc = 5V 35
[OW LINE Output
Short-Circuit Current Output source current 1 o 100 pA
ISiNK = 3.2mA 0.4
WDO Output Vottage it v
ISOURCE = 500pA. Ve = 5V 3.5
WDO Output pUt Soufce cusre
Short-Circuit Current QUpARooR chiten 3 0 s
WDI Threshold Voltage ViH 0.75 x Vce
%
(Note 6) Vi 0.8
WD Input Current WDI = OV -50 -10
n urre
R WDI = Vourt 20 50 bA
MAXIMN 3

NID0OEXVYIWT008BXVWIWYEGIXYIWVY L6SXYIN



DS1302

DALLAS

SEMICONDUCTOR

N DS1302
Trickle Charge 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 31 x 8 RAM for scratchpad data storage
e Serial I/O for minimum pin count

e 2.5-5.5 volt full operation
— Optional 2.0-5.5 volt full operation also available

e Uses less than 300 nA at 2.5 volts

& Single—byte or multipie—byte (burst mode) data trans-
fer for read or write of clock or RAM data

® 8—pin DIP or optional 8—pin SOIC’s for surface mount
® Simple 3—wire interface

® TTL—compatible (Ve = 5V)

e Optionalindustrialtemperature range —-40°C to +85°C
e DS1202 compatible

® Added features over DS1202

— Optional trickle charge capability to Ve

— Dual power supply pins for primary and backup
power supplies

— Backup power supply pin can be usedfor battery
or super cap input

— Additional scratchpad memory (7 bytes)

DESCRIPTION

The DS1302 Trickle Charge Timekeeping Chip contains
areal time clock/calendar and 31 bytes of static RAM. It
communicates with a microprocessor via a simple serial
interface. 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—hourformatwith an AM/PMindicator.

PIN ASSIGNMENT
Veez [ 4 ~ g Vcer
x1 2 7 SCLK
x2[ 3 8 110
GND[] 4 5 RST

DS1302
8-PIN DIP (300 MIL)

A
Vecoom 1 8fm Veet
X100m 2 7{m SCLK
xeOm 3 6fm VO
GND O 4 5{I0 RST

DS13028 8-PIN SOIC 2200 MIL;
DS1302Z 8-PIN SOIC (150 MIL

PIN DESCRIPTION

X1, X2 — 32.768 kHz Crystal Pins
GND — Ground

RST — Reset

o] — Data Input/Output
SCLK — Serial Clock

Veet, Vees — Power Supply Pins

ORDERING INFORMATION

PART # DESCRIPTION

DS1302 Serial Timekeeping Chip; 8—pin DIP

DS1302S8 Serial Timekeeping Chip; ’
8—pin SOIC (200 mil)

DS1302Z Serial Timekeeping Chip;

8—pin SOIC (150 mil)

Interfacing the DS 1302 with a microprocessor is simpli-
fied by using synchronous serial communication. Only
three wires are required to communicate with the clock/
RAM: (1) RST (Reset), (2) I/0 (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 31
bytes. The DS1302 is designed to operate on very low
power and retain -data and clock information on less

©Copyright 1995 by Dallas Semiconductor Corporation.

All Rights Reserved. - For important information regarding
patents and other intellectual property rights, please refer to
Dallas Semiconductor data books.
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The DS1302 is the successor to the DS1202. In addi-
tion to the basic timekeeping functions of the DS1202,
the DS1302 has the additional features of dual power
pins for primary and back—up power supplies, program-
mable trickle charger for Vg4, and seven additional
bytes of scratchpad memory.

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. Data s serially inputon therising edge of the SCLK.
The first eight bits specify which of 40 bytes will be
accessed, whether a read or write cycle will take place,
and whether a byte or burst mode transfer is to occur.

DS1302 BLOCK DIAGRAM Figure 1

After the first eight clock cycles have loaded the com-
mand word into the shift register, additional clocks will
output data for a read or input data for a write. The num-
ber of clock pulses equals eight plus eight for byte mode
or eight plus up to 248 for burst mode.

COMMAND BYTE

The command byte is shown in Figure 2. Each data
transferis initiated by a command byte. The MSB (Bit7)
must be a logic “1". If it is zero, writes to the DS1302 will
be disabled. Bit 6 specifies clock/calendar data if logic
“0" 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 always input starting with the LSB (Bit 0).

Veer < >—
ool 32,768 kHz
Vgez [~ ——r] CONTROL
6o < FH— X1 X2
o
REAL TIME OSCILLATOR
CLOCK AND DIVIDER
INPUT SHIFT
REGISTERS DATA BUS
4
SCLK
RST
ND AND
CONTROL LOGIC ADDRESS BUS > 31 X8 RAM
ADDRESS/COMMAND BYTE Figure 2
7 6 5 4 3 2 1 0
1 RAM Ad A3 A2 A1 A0 RB#"
CK W

041697 2/12



DS1302

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
arising edge. For data inputs, data must be valid during
the rising edge of the clock and data bits are output on
the falling edge of clock. If the RST input is low all data
transfer terminates and the 1/0 pin goes to a highimped-
ance state. Data transfer is illustrated in Figure 3. At
power—up, RST must be a logic “0” until Vo 2 2.5 volts.
Also SCLK must be atalogic “0” when RST isdriventoa
logic “1” state.

DATA INPUT

Following the eight SCLK cycles that input a write com-
mand byte, a data byte is input on the rising edge of the
next eight SCLK cycles. Additional SCLK cycles are
ignored should they inadvertently occur. Data is input
starting with bit 0.

DATA OUTPUT

Following the eight SCLK cycles that input a read com-
mand byte, a data byte is output on the falling edge of
the next eight SCLK cycles. Note that the firstdata 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.
Also, the I/O pin is tri-stated upon each rising edge of
SCLK. Data is output starting with bit 0.

BURST MODE

Burst mode may be specified for either the clock/calen-
dar or the RAM registers by addressing location 31 deci-
mal (address/command bits one through five = logical
one). As before, bit six specifies clock or RAM and bit 0
specifies read or write. There is no data storage capac-
ity at locations 9 through 31 in the Clock/Calendar Reg-
isters or location 31 in the RAM registers. Reads or
writes in burst mode start with bit 0 of address 0.

As in the case with the DS1202, 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 31 bytes for the data to transfer.
Each byte that is written to will be transferred to RAM
regardless of whether all 31 bytes are written or not.

CLOCK/CALENDAR

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

CLOCK HALT FLAG

Bit 7 of the seconds register is defined as the clock hait
flag. When this bitis setto logic “17, the clock oscillator is
stopped and the DS1302 is placed into a low—power
standby mode with a current drain of less than 100
nanoamps. When this bit is written to logic “0”, the clock
will start.

AM-PM/12-24 MODE

Bit 7 of the hours register is defined as the 12— or
24-hourmode 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, bit5 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
always read a zero when read. Before any write opera-
tion to the clock or RAM, bit 7 must be zero. Whert high,
the write protect bit prevents a write operation to any
other register.

TRICKLE CHARGE REGISTER

This register controls the trickle charge characteristics
of the DS1302. The simplified schematic of Figure 5
shows the basic components of the trickle charger. The
trickle charge select (TCS) bits (bits 4 — 7) control the
selection of the trickle charger. In order to prevent acci-
dental enabling, only a pattern of 1010 will enable the
trickle charger. All other pattems will disable the trickie
charger. The DS1302 powers up with the trickle charger
disabled. The diode select (DS) bits (bits 2 — 3) select
whether one diode or two diodes are connected
between Vo and Veeq. If DS is 01, one diode is
selected or if DS is-10, two diodes are selected. If DSis
00 or 11, the trickle charger is disabled independent of
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TCS. The RS bits (bits 0 — 1) select the resistor that is
connected between Vg and Vegy.  The resistor
selected by the resistor select (RS) bits is as follows:

RS Bits Resistor Typical Value
00 None None
01 R1 2KQ
10 R2 4KQ
11 R3 8KQ

IfRSis 00, the trickle charger is disabled independent
of TCS.

Diode and resistor selection is determined by the user
accordingto the maximum current desired for battery or
super cap charging. The maximum charging current
can be calculated as illustrated in the following example.
Assume that a system power supply of 5V is applied to
Vcez2 and a super cap is connected to Veeq.  Also
assume that the trickle charger has been enabled with 1
diode and resistor R1 between Ve, and Vegy. The
maximum current | a4 Would therefore be calculated as
follows:

Imax = (5.0V — diode drop) / R1
~(5.0V-0.7V)/ 2KQ
~2.2mA

Obviously, as the super cap charges, the voltage drop
between V2 and Ve willdecrease and therefore the
charge current will decrease.

CLOCK/CALENDAR BURST MODE

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

If the write protect bit is set high when a write clock/cal-
endarburst mode is specified, no data transferwill occur

to any of the eight clock/calendar registers (this includes
the control register). The trickle charger is not accessi-
ble in burst mode.

RAM
The static RAMis 31 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 31 RAM registers can be consec-
utively read or written (see Figure 4) starting with bit 0 of
address 0.

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
DS 1302 via pins 2 and 3 (X1, X2). The crystal selected
for use should have a specified load capacitance (CL) of
6 pF.

POWER CONTROL

V1 provides low power operation in single supply and
battery operated systems as well as low power battery
backup.

V2 provides the primary power in dual supply sys-
tems where Vg4 is connected to a backup source te
maintain the time and data in the absence of primary
power.

The DS1302 will operate from the larger of Vecq or
Ve When Vgais greaterthan Vg + 0.2V, Vo will
power the DS1302. When V¢cpislessthan Ve, Voot
will power the DS1302.

041697 4/12



DS 1302

DATA TRANSFER SUMMARY Figure 3
SINGLE BYTE TRANSFER

1o —-< W

1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

A0 | A1) A2| A3 | A4 |RC| 1 >__

ADDRESS COMMAND DATA INPUT/OUTPUT

BURST MODE TRANSFER

55
o 1 fF +"1N 5p)eNL 7/, W, 4 5 6 7
/o ———< RW | 1 1 Lot 120 T\ RiE) 1 :: >——
ADDRESS COMMAND DATAIOBYTEY DATA i/0 BYTE N
FUNCTION BYTE N SCLK n
CLOCK 8 72
RAM 31 256
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REGISTER ADDRESS/DEFINITION Figure 4

REGISTER ADDRESS
A. CLOCK

7

o

SEC

1

z|

MIN

RD

=l

HR

RD,

=l

DATE

RD,

=l

MONTH

RD,

Z|

DAY

RD,

2l

YEAR

RD,

2l

CONTROL

RD,

3

TRICKLE
CHARGER

RD,

2|

CLOCK
BURST

RD

=l

B. RAM

RAM 0

RD,

2|

RAM 30

RD

RAM
BURST

RD,

=l

REGISTER DEFINITION

00-59

00-59

01-12

00-23

01-28/29

01-30

01-31

01-12

01-07

00-99

RAM DATA 0

RAM DATA 30

CH 10 SEC SEC

0 10 MIN MIN
Zo ;/?) HR HR

0o | o | 10pATE DATE

oo o[l MONTH

o|lofo]o]o DAY

10 YEAR YEAR

wp|lo|lofloflo|o]|o] o
Tcs | Tes |Tes|{Tes| ps | ps | Rs | Rs
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DS1302 PROGRAMMABLE TRICKLE CHARGER Figure 5

Veez

A4

PIN #1

TRICKLE
CHARGE
REGISTER

Vees

PIN #8

1 OF 16 SELECT
(NOTE: ONLY 1010 COOE ENABLES CHARGER

10F2
SELECT

10F3
SELECT

A /

A

TCS TCS TCS TCS

DS DS

RS

RS

BIT7 BIT6 BITS BIT4

BIT3 BIT2

BIT 1

BIT O

TCS
DS
RS

TRICKLE CHARGER SELECT
DIODE SELECT
RESISTOR SELECT
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground
Operating Temperature

Storage Temperature
Soldering Temperature

—0.5V to +7.0V

0°C to 70°C

—-55°C to +125°C

260°C for 10 seconds

* Thisis astressrating only and functional operation of the device atthese or any other conditions abovethose
indicated in the operation sections of this specification is notimplied. Exposure to absolute maximumrating
conditions for extended periods of time may affect reliability.

The Dallas Semiconductor DS1302 s built to the highest quality standards and manufactured for long term reliability.
All Dallas Semiconductor devices are made using the same quality materials and manufacturing methods. However,
standard versions of the DS1302 are not exposed to environmental stresses, such as burn—in, that some industrial
applications require. Products which have successfully passed through this series of environmental stresses are
marked IND or N, denoting their extended operating temperature and reliability rating. For specific reliability informa-
tion on this product, please contact the factory in Dallas at (972) 371—-4448.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Supply Voltage Vce1, Veco Veer 2.5 5.5 \ 1,11

Vee2
Logic 1 Input ViH 2.0 Veet0.3 \Y 1
Vcc=2.5V | -0.3 +0.3
Logic O Input ViL Voom5V By " N(E Vv 1

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Ve = 2.5 to 5.5V*)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Leakage I +500 HA 6
I/O Leakage ILo +500 HA 6

_ Vce=2.5V 1.6
Logic 1 Output Vou Vo5V ” \ 2
. Vec=2.5V 0.4 ‘
Logic 0 Output VoL - o Vv 3
) Vce1=2.5V 0.4
Active Supply Current lcc1a Voor=5V o mA 5,12
) Veei=2.5V 0.3
Timekeeping Current lccaT Voor=5V . LA 4,12
Standby Current lcc1s Ygeirf 199 nA 10,12,
Veer=5V 100 14
) Veep=2.5V 0.425
Active Supply Current lccoa —y T8 mA 5,13

*Unless otherwise noted.
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DC ELECTRICAL CHARACTERISTICS (cont'd)

(0°C to 70°C; Voo = 2.5 t0 5.5V

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Vee=2.5V 253
Timekeeping Current | pA 4,13
ping ccat Vocg=5V 81
VCC2:2-5V 25
Standby Current | pHA 10, 13
R KV 80
Trickle Charge Resistors R1 2 KQ
' R2 4 KQ
R3 8 KQ
Trickle Charger Diode Voltage Drop V1p 0.7 \

*Unless otherwise noted.

CAPACITANCE (ta =25°C)
PARAMETER SYMBOL | CONDITION TYP MAX UNITS NOTES
Input Capacitance C ‘ 10 pF
1/0O Capacitance Cio 15 pF
Crystal Capacitance Cyx 6 pF

AC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Ve = +5V £ 10%*)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES

Vce=2.5V 200
Data to CLK Setup tpe ns 7
. Vec=5V 50
VCC=2-5V 280
CLK to Data Hold tcon ' ns 7
VCC=5V 70
Vee=2.5V 800
CLK to Data Dela ns 7,8,9
4 o0 N 200
Vee=2.5V | 1000
CLK Low Time toL ns 7
VCC‘_‘SV 250
VCC=2.5V 1000
CLK High Time ns 7
e [Voemsvy | 250
- Vee=2.5V 0.5
Frequen MHz 7
S e sy | be 2.0
Vce=2.5V 2000
CLK Rise and Fall tr, tF ns
VCC=5V 500
__ Vce=2.5V 4
RST to CLK Setup tce us 7
Vee=5V 1

*Unless otherwise noted.
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AC ELECTRICAL CHARACTERISTICS (cont'd) (0°C to 70°C; Ve = +5V + 10%*)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Vcc=2.5V | 240
CLK to RST Hold tccH ns 7
Vee=5V 60
N - Vec=2.5V 4
RST Inactive Time tocw us 7
"l Veessv | 1
Vcc=2.5V 280
RST to I/0O High Z tcoz ns 7
» Vec=5V 70
Vcc=2.5V 280
SCLK to I/O High Z tecz ns 7
Vee=5V 70

*Unless otherwise noted.

TIMING DIAGRAM: READ DATA TRANSFER Figure 5

N
e N |
tec  |fe—
SCLK / /;ZA
M tcez
— tcon 50 —» tcpz [@—
toc f— , tcoo I‘—
4
/
v

g X e

WRITE COMMAND BYTE READ DATABIT

N

TIMING DIAGRAM: WRITE DATA TRANSFER Figure 6

. tewn
RST
tcc  fe—

toL
SCLK /

tc

71/////////&?% 1 ><74 XX o X X

e 0 = -/

WRITE COMMAND BYTE - WRITE DATA
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NOTES:

1.
2.

o

6
7.
8
9

All voltages are referenced to ground.

Logic one voltages are specified at a source current of 1 mA at V=5V and 0.4 mA at Vc=2.5V, Vo=V for
capacitive loads.

Logic zero voltages are specified at a sink current of 4 mA at V=5V and 1.5 mA at Vcc=2.5V, Vo =GND for
capacitive loads.

lcc1t and Iccet are specified with 1/0 open, RST set to a logic “0”, and clock halt flag=0 (oscillator enabled).

lcc1a and Iccoa are specified with the I/0 pin open, RST high, SCLK=2 MHz at Vcc=5V; SCLK=500 kHz,
Vcc=2.5V and clock halt flag=0 (oscillator enabled).

. RST, SCLK, and 1/O all have 40KQ pulldown resistors to ground.

Measured at V|3=2.0V or V) =0.8V and 10 ms maximum rise and fall time.

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

. Load capacitance = 50 pF.

10.Icc1sand Iccas are specified with RST, 1/0, and SCLK open. The clock haltflag must be set to logic one (oscillator

disabled).

11.Vee=Veea, when Vee2>Vee1+0.2V; Vee=Vee1, when Vee1>Veco.

12.Vcc2=0 volts.

13. Vcc1 =0 volts.

14. Typical values are at 25°C.

DS1302 SERIAL TIMEKEEPER 8-PIN DIP

8 5 PKG 8—PIN
el asd w |
T DIM MIN MAX
? B “aIN. | 0360 | o0.400
MM 9.14 10.16
i BIN. | 0240 | 0.260
Lo JL S By - MM 6.10 6.60

I
I.

CIN. 0.120 0.140
MM 3.05 3.56

DIN. 0.300 0.325
MM 7.62 8.26

.
Yy EIN. | 0015 | 0.040
—IF MM 0.38 1.02
F
E¥ FIN. | 0120 | o0.140
G

MM 3.04 3.56

GIN. 0.090 0.110
MM 229 2.79

HIN. 0320 | 0.370
D —> MM 8.13 9.40

JIN. 0008 | 0.012

MM 0.20 0.30

J KIN. 0.015 0.021
MM 0.38 0.53
H—>
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DS1302S SERIAL TIMEKEEPER 8-PIN SOIC (150 MIL AND 200 MIL)

G - K

A

®)
dbEE

e—— A ——=

R

[
.

phi

8-PIN 8-PIN

PKG (150 MIL) (200 MIL)
DIM MIN MAX | MIN MAX
AIN. | 0188 | 0196 | 0203 | 0213
MM | 478 | 498 516 | 5.41
BIN. | 0150 | 0158 | 0203 | 0.213
MM | 381 4.01 516 | 5.41
CIN. | o048 | 0062 | o070 | o.074
MM 1.22 1.57 178 | 1.88
EIN. | 0004 | 0010 | 0004 | 0.010
MM | o010 | 025 010 | 0.25
FIN. | 0053 | 0069 | 0074 | 0.084
MM 135 | 175 188 | 213
GIN. 0.050 BSC

MM 1.27 BSC

HIN. | 0230 | 0244 | 0302 | 0.318
MM | 584 | 620 767 | 8.08
JIN. | 0007 | 0011 | 0006 | 0.010
MM | o018 | o028 015 | 0.25
KIN. | 0012 | 0020 | 0013 | 0.020
MM | 030 | 051 033 | 0.51
LIN. | 0016 | 0050 | 0019 | 0.0%0
MM | 0.41 1.27 048 | 0.76
phi OD 80 00 80

56-G2008-001
56-G4010-001
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