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ABSTRACT

This thesls presents the opinion box designing and building for use in the Central
for Clean and Transparent Government. This opinion hox was designed to print a special
sign on opinion mail as year, date, mail-number and opinion box ‘s sign. Number of opimon
mail always has updated to be current and show in front of opinion box. The useful of this
project are to protect the intimacy read and edit the opinion mail before the functionary
checking, it also easy to check in accident case. The apinion box ‘s principles gualifications
are these- Can set the start state to begin operation and 1eset the operation system when
get off mail from box in a times. The opinion box has sensor control and data printing as
refer with real time chip (RTC). In the machine technical it use DC. motor, stepping maotor

and solinoild was controlled
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Features

Campatible with MC5*-51 Producte

8K Bytes of In-Systerm Programmable {ISP) Fimgh Memory
- Endurance: 100D Write/Erase Cycles

4,0¥ to 5.5V Oporating Range

Fully Static Operation: 0 Hz ta 33 MHz

Three-level Program Memary Lock

254 x &-bit Internal RAM

32 Programmable O Lineg

+ Three {@-bit Timar/Countsrs

Elght interrupt Sources

Full Duplex LART Setial Channel

+ |ow-power ldle and Power-down Modes

Intarrupt Racovery from Power-tdown Mode

Watchdog Timer

Duat Data Pointer

Power-alf Flag

East Programming Tima

Fiexible ISP Programming (Byte and Page Mode)}

Green {PbiHalide-Iree) Packaging Option

-

-

.

-

-

-

-

.

.

.

1. Description

The ATEZSE2 is a low-powar, high-performance CMOS 8-bit microcontrollar with 8K
bytes of In-systam programmable Figsh mernory. The device is manufaciured using
Almel's high-rlansity nonvetatile memary technalegy and is compatible with the indus-
Iry-slandard 80C51 instruction set and pinout. The on-chip Fiash aliows the program
mamory o be reprogrammad in-system of by a conventionai nanvolatie memary pro-
grammer By combiming a versable 3-bit CPU with m-system programmable Flash on
a monosthic chip. the Atmei ATRSSSZ is a powarlul microcontroliar which provides a
highly-flextble and cast-etfective solutian 1o many smbeddad control applications.

The ATE9S552 prowvides the following slandard fealres: 8K bylas of Flash, 256 bytes
at AAM, 32 /O linas, Walchdog timer. lwa data pointers. threa 16-bit imer/counters., a
six-vecior two-leved inlarrupt architectura, a lult deplex senal porl, on-chip oscilator,
and clock circuitry, In additian, the AT89552 s designed with static logic for operation
down o zeto frequency and supports two soltware selectable power saving modes.
The idie Maode stops tha CPU while aflowing the AAM. fimar/counters, sarial port, and
imarrupt syslem ta cantinug funchoming. The Power-down mode saves the RAM con-
tanis but freezes the ascilaior. disabling all other chip functions wnbit the naxt interrupt
o hardware reset.

8-bit
Microcontroller
with 8K Bytes
In-System
Programmable
Flash

AT89552

[JELETONN 5 L 2T A T



2. Pin Configurations

2.1 40-lead PDIP

HEA D]

141
HOSH P S L]
SN P 6]

BRI 7

RA&[7]

ISR Y

ML P o] 10
[REIUTRREN A
it Paz ]z
ANy Pasc]
Ty P340 14
{fnPasi ],
s e
H P17
£1a20] 18
XTALT(] 18
GREF 20

FEL M

1% B {Al
19 4 (AR
P08 {ALRR]
T A
10 4 {AN4)
PG (AL
1106 (AL
7 P ¥ (AL
LigANpR
TALE PG
FIFSFH
L1P2 T iA5)
TPZ G AN
P22 {AYy
[1P2 4 1A
1P2 R AT
T2 7 A
192 1A%
1Pz G iAR)

2.2 M-lead TQFP

g7

23 44-lead PLCC
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Table 22-1.  Flash Pregramming Mades

22. Programming Interface — Parallel Mode

Every code byte in the Flash array can be programmed by using the appropriate combination of
control signals. The write operation cycle is seli-imed and ance initiated, will aulomatically time
itself to completion.

Mnost major worldwide programming vendors ofler support for the Atmel AT89 microcontroller
senas. Pleasa contact your lecal pregramming vandor 1or the agpropriate soltware revision.

: ! ! ¥
CoaE B poye T2AD | P1TO0
Made Vez | RST | PSEN : PROGG Vpp P26 | P27 | P33 | P38 | P37 Data Addreas
. Wrila Code Dale | 5V H L \/" 12v L H H H H A1z EYZ
Read Cods Data | 5V H L H H L L L H H Al28 AT-0
N
Write Lock Bit 1 SV H L ~s 12v H H H H H X X X
werrn i —
; i
Wals Lodk Bt 2 5y H L 12y H H H L L X X X
N o H
[ PR AN SR R i
Wite Lok B3 | 5V | H Loi, LR L H L X ox X
; ' P02, :
| Flead Lock Bite sV H L H H H H L H L POA. x x
124 ; PO 4
‘ . R o
| Chip Erase 4" H L 12 H L H | ot L X X X
: i
; . . | I I S
! Read Atmsl ID B H L H L L oL L 1EH X 0000 0OH
; T e LS . S AU S SOt
; Read Devica iD By H L i H L L L L §2H ¢ X 0001 0OH
: Penad Devica ID 5V H Lo H i H L L L L 0BH : XDD10 00H |
L e ko d H (R O S
Notes: Each PHOG pulse s 200 ns - 500 ns for Chep Erase.

Each PACE puise 15 200 ns - 500 ns for Write Code Dala.

ADY/ESY signal is autput on P30 during programming.

. X = don't care.

1

2( e

3. Each PRIOG pulse is 200 ns - 500 ns for Write Lock Bits.
1

5
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Figure 22-1. Programming the Flash Memnry (Parailel Moda}

ATB9552 ¢
H
apnR. ARyl pygpry Vie fed
GO00M 1 FFFH i PGM
as.agoP| P20 - P24 PO & - para
; P24
SEE FLASH | pe7 ALE lg-—- PROG
PROGRAMMING © - P33
WODES TABLE P36
i P37
. XTAL2 EA M Vi Voo
3-33 MHz |
-
¥ s | BDV
=
& | xTaL RST - -V,
i GND PSEN ;
- v
Figure 22-2. Verifying the Flash Memory (Parailel Mode)
V-’Z:’,
ATHOSER o
H
aopn, ~2 ATyl by opry Vi fored
Q00DH/ FFFH PGM DATA
agaya¥ PO - P24 PO |- (USE 10K
_ PLLLLIPS)
g o P2
SEE FLASH | M P27 ALE |u
PROGAAMMING -| M F33 _
MODES TABLE | ol pas :
i ’v;i!
i M P37 i
XTAL2 EA 1o
o i ] XTALY RST |&— V..,
{ amp PSEN

h
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23. Flash Programming and Verification Characteristics (Parallel Mode)
T, =20°C 10 30°C, ¥y = 4.5 to 5.5V

© Symbot
Vour

Min
1.5

Parametar

FProgramming Supply Voltage

Ll ¢ Programimng Supply Gurrent

Dl 5 Ve, Supply Current

Osclllamr Frequencv
Mﬂress %e!up Io PROG Low

Moa Mnz

Sl

. S '5 Aadress Hald After FROG 48140
b . Data Setup to PAOG Low - B,
i i kSR w w A8t

g Setptob Low - _ w

Ve Hokd After 10 T

g PROGWIN I R
e A” dess to Data Valid e LBy
gy ENABLE Low !u Daia Vai!d ) ; ) _43_!51.1
e | DataFlost ATerENABLE 0 481,
i e SO SRR N (O ;
o e ot | —

Figure 23-1. Flash Programming and Veriticalion Wevetonns - Parallel Mode

PROGHAMVMING

VERIFICATION

RiD - P17
s

ADDRESS

ADDRESS o

P20 - P24

PORT 0

i
DM by Lmnx ‘"
Lavia o '?
ALE/PROG ‘ | Sy

{ DATA IN

S Y

¢ DATA OUT ‘

“® Lax

" l("ﬂ!i

EAN

.......... ?'"*""”**"'
e
Pa? g

glifbli

e ———— ’;\iosic 1; !
s SRR LR T Qﬁlﬁ_f..i.____ _____ 'i ””””” —-

by —» @ e

{ENABLE) /{g

P3.¢

Loyl

[RDY/BSY)
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ATEL

Figura 23-2, Fiash Mamary Sarial Downloading

Uf.-l’.f
ATB9SE2 Q
Voo b
INSTRUCT
Eh?;"ST'ON — LR
DATA QUTPUT ¥ - PLEAMISO
CLOGK W -~ M P1.TSCK
333 MHz | we
- T
UL R S
=
L
- . e .:::.. - ATAL1 RST M-
§
L] GND
i
-

24, Flash Programming and Verification Waveforms — Serial Mode

Figure 24-1. Serial Programming Wavelorms

X

BERAL DATA HPLIT usB X X
P14 (MOR,) /

HERAL m\'pn;.-nm'lm.n"1 et / men >( X

XXX
XX XX

SERAL CLOCK WPUT 1 t l i { ] I 1 i l
P1.7 {SCK) . ;



e A T 89552

Table 24-1.  Serial Programming Instruction Set

¢ Instruction
’ Format

Operation

instruction Byte 1 Byie 4
{1040 4100 XXX XIS
} ' 0110 1004 Enable Serial Programming
Programiming Enabie (Output on while RST is high
MISO)
Chip Erase 1010 1100 KA XK Chip Erase Flash mamary
.. " et i array
Read Program Memory ;| 0010 0000 EESE BAxE | Aead data from Program
(Byte Mods) memry in the byte moda
. Write Program Memary 0100 0000 BRes Deo | Welte data to Program
. (Byte Moda} mMemory in the byte meda
Wirite Lock Bits!" 1010 1100 RXKY XXX Write Lock bits, See Note (1)
0010 D100 ':xxg % xXx Faad back current status of
' Read Lock Bits 1he lock LIk {a programmed
: kck bit reads back as a " 17
Read Signature Bylas 0012 1000 Signature Byle Read Signature Byle
e ot oo | Eme s Fle:.id. datairomProgram .
 Read Pragram Mermory ! Byle 255 memaory In the Page Mode
(Paga Mode; i (255 bytas)
| e ] 010_1 . oo-i\o. Em.é 1 Writadalatqugram
| Wide Frogram Memory .
: P
' (Page Mude) Byte 255 memory in the Page Mode

Notg: 1. 81=0.82 =0 -+ Modé 1. no lack protection
81 =0 B2 =1 - Mode 2. lock bit 1 actvated
Bl = 1. B2 =0---» Mode 3. lock bit 2 adtwvated

Bi =1 82=1--»Moge4 lpck bit 3 activated

(256 bytes)

Each of the lock bit modes needs o be activated sequentiaily
before Mode 4 can be execuied.

After Reset signal is hign, SCK should be tow far at least 64 systam clocks hefore it goes high ta
cleck In the enahie data bytas. No puising of Raset signal is necessary. SCK should ba no faslar

than 1/16 of the system clock at XTALT

For Page Rean/Wrile, the data always slarts lrom byle O o 255. After the command byle and
upper address byle are lalched, each byte thereaiter is realed as data until all 256 byles are
shifted invout. Than the next instruction will be ready fo be decoded.
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25. Serial Programming Characteristics

Figure 25-1. Serial Programrming Tuming

MOSI
lovaH

SCK

MISO X X

Sy

Table 25-1.  Serial Programmung Characteristics, T, = -40°C 10 B5°C, Vi = 4.0 - 5.5V {Unless Otherwise Noled)

i Symbol Parameter Min Typ Max Units

: W Cscillator Frequency _ 3 33 MHZ

Oscillator Periad 30 ns
: SCK Pulse Width High : Bl : ne

s | SCKPulse WidthLow Lo Maa R

lwg | MOSISOWPlOSCKHign T

o P : MOSI Hol afier SCK High T PR ns

© BCK Low to MISO Valid 10 , 16 a2 ns

Chip Erase Instruclion Cycle Time

300 me :
| Sarlal Byte Write Cycla Tima i B4 fr;y g + 400 Hs
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26. Absolute Maximum Ratings*

" Operating Temperature.................... .. .....-55°C10+126C ! 'NOTICE:  Stresses beyond thase listed under "Absolute

: : Maximum Aatings” may cause pesmaneni dam-
| Storage TeMPeratlt@. ... e -B5°C 10 +180°C age l¢ the device. This is a stross rating only and
: : tunctional oparalion of the device ai these ar any

other condtions beyand those ndicaled i the
operalicnal sections of this specdticalion is not
impliad. Exposure o absolute maxirum fating
conditiont for extended periods may aftect
cevice raliabifily.

. Vollage on Any Pin
¢ with Respectio Ground . oooecee o0 3 OV IO AT OV

| Masinum Operaling VOllBge - ..o o e BBV

DG Cutput Curtent . Lo e FEO mA

27. DC Characteristics
The valuas shawn in this lable are valid for T, = -40°C 10 85°C and V. = 4.0V 0 5.5V, unlgss otherwise noted.

. Symbol | Parameter : Condition : Min Max { Unns
v, Input Lew Voltags (Excapt EA) : 05 DIVeedl L W
,,,,,, e e e LEEREERRR ;
L - input Low Vaftaga (EA) o5 v
: Input High Voitage ¢Except XTALY. ST} 0.2V, +0.9 v oo
Input High Yoltage (XTALY, RST} 0TV, v o
Cuilpu Low Vellage ™ {Ports 1.2.3) Y
: Oulpid Low 'u'ollﬂge-“ :
' e el A H
; Ve {Port 0, ALE. PBEN} : 045 v
: ! v
Output High Veitngs o v
(Potie 1.2.3. ALE FSER) S
v
\J
Cutput High Vollage H v
{PurtQin Extamal Bus Moga)
v
1 Logien! O Input Current (Porta 1.2.3) s ] -5 A
RO Whobs-tniusiol vVt
| Logent 116 0 Tonsgan Suiesed : 200
Forta 12 1 pA
input Leakage Current {Poft 0, EAT | D45 < V. <\, 210 IuA
Resrt Pulidsyn Rasgor 00 LY
Pin Capaisnca Toot Fran. = { MHL, pF
) Actve boda, ¥2 MHZ mA
Powet S‘*PF'Y et H C e . SO . e e 0
: I - b Mcde. 12 MHz B.5 mA
Powardonn Moda' V. = 55Y o pA :

Maximum i, 2ef port pin. 10 mA
Maimum i, per 8.0t port
Rart 0! 28 ma Pasts 1. 2,3 15 ma
Maxirnum totat {, , #or all oulput pirs. 71 mA
Ity excaeds the test condition, V., may exceed the reiated specibcation. Pins are not guaranteed to sink currert greater
than the sted lest conditions.
2. Minimum ¥, lor Power-down & 2¥
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28. AC Characteristics
Under eparaling conditions, foad capaciance for Port 0, ALE/PROG, and PSEN = 100 pF; toad capaciiance for ali ather
outputs = 8D pF.

28.1 External Program and Data Memory Characteristics
: 12 MHz Oscillator \{g:_la!:le Osclllator

Symbol Paramaeter Min Max Min Max Unils

Mg | Osallair Frequency T 0 %[ we

i ALE Pulse Width 127 2Ly 540 ns
i Y Aadress Vahd 10 ALE Low 43 ; Yoy ea-25 ns

D Address Hoid Aﬂer ALE Low 48 lyc-25 ns

Maw ALE Low 1o Vatid instruction In- 233 Ay 165 ns
™ ALE Low 10 PSEN Low Ca3 togy 26 ne
o ESEN Pulse Width 206 Bg3 45 e

fpow 'PSEN Low ta Vand lnatruclmn In 145 atm a ) ng
| Input Insteuction Held Al‘ier PSEN v} 0 ns
|nput Insiruchon Float Almf PSEN 3] tey g -25 ns

PSEN to Address valid 75 L8 ng

Add:esa to Valid !ns!rucnon !n 312 Sy -80 ns

z 5
-

PSEN Low to A.ddress Fioat 10 10 ns

FID Puise Wldtn 400 Sluc;-.iﬁ.ﬁ. 1 ns

A ot B srcl(um s e

" RblowlovaldDatain | 252 B 90 | ons

. ;.DataHddMefHD N S i s Rl S
"Dala Fbal A1ter FID T W P P28 ne
ALE Low to valid Dala in - o e T e,watt;m 450 | ns
| Address to valid Data Jn N s  Baq165 e

- ALE Low to AD or WFI Low 200 a00 Blag 80 By +80

Address to HD or WFI Low 203 4l - 75

7 Data Vatid to WR i’raﬁsnion 2 try g -30 i
Data Valid fo WA High s U Rgaet S ooms
‘ Data Hoid Aﬂer Wﬂ DR 33 LamRh ) nas
tia s HD Low to Address Floal [ ' 1 0 ; ns
: | ADOIWAHgN o ALEHgh B 1B 25 lgaes | ns

’wuw
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29. External Program Memory Read Cy

107

cle

e by -
ALE S N
Ly ek B .1 e
— E # by o j
FSEN / R \
i)
: ¥ e - o
: O PP
lpax = . : L
; : i IF‘KDA". ;‘ )
PORT 0 el AL A7 el INSTRIN 3 5 el A - AT bt
14 - Yy »
PORT 2 b 4 AB - A1G W RA - ALE
30, External Data Memory Read Cycle
[‘ b ™
ALE 4‘ \
R by
PSEN /7 AT N
= Yoy -
R TIT :
RD # - lax-o N /,
. e L LV ’glmm
al Ly - » t Dt e H
: Faar H » 1~'g-tul-n‘m
I N N H
PDORT 0 Ko - A7 FROM FIE DR DL XX e DATA N })@o a7 FROM PoL ¢ INSTR IM
PR NP o ’
B e »

?d
PORT 2 X

PG - P27 OR AB - Al FROM DPH

X

A8 - A15 FROM BCH
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31. External Data Memory Write Cycie

P Y

ALE / N,

o g
PSEN / . ,
44. EIE.\M Ry 'WI'HH »
: . ,
WH by s e
Woobaay o hpanx M M U S -
et g v

PORT D AL . A7 FAOM Rl OR OPL BaTA OUT__ Jo SGa0 - A7 FROM_PCL-CHSTR N
,. ot B
PORT 2 X P20 - P27 OR AB - A1S FROM DRH K A& - Als FROM PCH
32. External Clock Drive Waveforms
. y . . E e Yy .
: Tlawx TR - » e A
V. -0V '1 =TT | ' (s
045V :
.‘ i“ o
- oo, M
33. External Clock Drive
Symbol Paramater Min Max Unite
Woa " Osciliator Frequency 0 33 MHZ
tae * Clock Petiod 30 na
Ysicn © High Time: 12 ns
Low Tirme 12 ns
Taran Rise Time ns
Yo ' Fali Time 08
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34. Serial Port Timing: Shift Register Mode Test Conditions
Thae valuas in ih:s table are valid for V.= 4.0V o 5.5V and Load Caparitance = 80 pF.

12 MHz O3c Variable Oeclliator :
symbor Parameter i . M“ Mln WM“ ' Unis
S 5 | Senal Port Clock Cycta Time {10 124y kB
j 1wm . Gu[pmm‘a sewpmcmmsm Edg;' U ?00 o b x.u,133 ............................... n; -
MW S ?.d_mpm ot Lok o G msmé Edgﬁ ....... P - 1'#[«3{3‘_. .......................................... na
1;49,{ iﬁpug Ot o m;ranmmsmg&gge e : M,CI [ na
1,{,_“;,” ) Clmk HmlngEdgatolnput .b.a.té.‘;}aild o ” ‘ 700 S . nB

35, Shift Register Mode Timing Waveforms

IMSTRUGTION i ¢ 1 {2l 3 1 41 5 ] 8 i 7 | 8 |
ae LT oL nuru L
[l Rt
Lot - :
[ » l. B T
JMRITE VO SBUF, AR RS I G e 4 A a4
L : ot e b
OUTPUT DATA T e L SETTH
CLEARR XK AR OAX AKX IEOTE

4 ¢
IHPUT DATA SET Rt

36. AC Testing Input/Output Waveformas!')

Vo ¥ AO2N v GGV

TEST POINTG
B2V - 0

2.46Y

HNote: 1. AC inpuls during testing ara criven at V. - 0.5V
for a togic + and .45V for @ kogec 0. Timing measurarmants are made at Vy,; min. for a logic 1 and V, max, for ategc 0.

37. Float Wavetorms!'

Taming Pelerence
Foanta

LT
T
“‘xm\]} Wy
Mole: ) For bming purposes, a port pin s no lenger ficating when a $00 my changa fram foad voilage ocours. A port pin begns to
ticat when a 100 mV changa from the loaded Vi, /V,, [evei occurs.
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31. External Data Memory Write Cycle

;*"'"tmu. S

aLE N, T N— S
' : B B L Y

PSEN / ™ s

- iw vt - i o

- ; N /
WH by ¥ N A

R TS I i ol m e b
: Db oy om

PORT 0 __p~CAG . A7 FROM Al OR DR, DATA OUT 50 g - A7 FROM PCL-CRISTH IN

o tm““"

PORT 2 p ¢ P20 - P2.7 OR A8 - Ats FROM DPH p 4 AQ - A5 FAOM PCH

32, External Clock Drive Wavelorims

« i u i Yoo “j
h CHCK oo ® - e

T

e 2l,‘H('.‘l

e e

045V

PR Lo - "

33. External Clock Drive

| $ymbol | Parameter ; Min Max Unite
Oscillator Frequency :

1"{1{_(} o SO

LY Cfock Perled 30

e o ManTme
Dl ¢ Low Tir.m.s.

Vaar

12 i ns

s i Fall Time




111

£ DALLAS DS 1307

¥ SEMICONDUCTOR 64 x 8 Serial Real-Time Clock

WWW.maxim-ic.com

FEATURES PIN ASSIGNMENT

v Real-time clock (RTC) counts seconds, w1 LTI e
minutes, hours, date of the month, month, day x2z 7B sawiout
of the week, and year with leap-year Vex 3 6FlscL )
campensation valid up fo 2100 apOe  sPsoa

*  56-byte, battery-backed, nonvelatile (NV) DS1307 8-Pin DIP (300-mil)
RAM for data storage

*  Two-wire serial interface o milT 5 b Ve

*  Programmmable squarewave output signal wemllz 7 hmsawiouT

*  Automatic power-fail detect and switch Vewml|s s sl
ciTcuitry GND Ml 5 MAsDA

»  Consumes less than 500nA in battery backup 181307 8-Pin SOIC (150-mil)

mode with oscillator running
»  Optional industrial temperature range:

-40°C to +85°C PIN DESCRIPTION

»  Available in 8-pin DIP or SOIC Veo - Primary Power Supply

*  Underwriters Laboratory (UL) recognized XI, X2 - 32 768kHz Crystal Conngction
VEBaT - +3V Battery Input
GND - Ground

ORDERING INFORMATION SDA - Serial Data

DS1307 8-Pin DIP (300-mil) SCL - Serial Clock

DS13072Z 8-Pin SOIC (150-mil) SQW/OUT - Square Wave/Output Driver

DSE307N #-Pin DIP (Industrial)

DSI307ZN 8-Pin SOIC (Industrial)

DESCRIPTION

The D&1307 Serial Real-Time Clock is a low-power, full binary-coded decimal (BCD) clock/calendar
plus 56 bytes of NV SRAM. Address and data are transferred serially via a 2-wire, bi-directional bus.
The clock/calendar provides seconds, minutes, hours, day, date, month, and year information. The end of
the month date is automatically adjusted for months with fewer than 31 days, including corrections for
leap vear. The clock operates in either the 24-hour or 12-hour format with AM/PM indicator. The
DS1307 has a built-in power sense cireuil that detects power failures and automatically switches to the
battery supply.
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DS1307

TYPICAL OPERATING CIRCUIT

Vee Yer
Voo -
T g
Voo ]
é o [an
[ eyud
pey [R1 %] spa
W ey 3
1| sowsour ——_L—
RPU = /h T

1|
8

OPERATION
The D5 1307 operates as a slave device on the senal bus. Access is obtained by implementing a START

condition and providing a device ideutification code followed by a register address. Subsequent registers
can be accessed sequentially unti! a STOP condition is executed. When Ve falls below 1.25 x Vpar the
device terminates an access in progress and resets the device address counler. Inpuis to the device will
not be recognized at this time to prevent erroneous data from being written to the device ffom an out of
tolerance system. When V¢ falls below Vpap the device switches into a low-current battery backup
mode. Upon power-up, lhe device swiiches from baitery to Voo when Ve is greater than Vesr + 0.2V
and recognizes inputs when Ve is greater than 1.25 x Vaar. The block diagram in Figure 1 shows the
main elemrents of the serial RTC.

DS1307 BLOCK DIAGRAM Figure 1
o OH .

OBCILLATOR L
oDy DRADER
2]
COMTROL
Loae
Yoo — ™
Yy ———
o "
8L —»
ADDENSR
L i —
BOW -t
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SIGNAL DESCRIPTIONS
Voo, GND = DC power is provided 1o (he device on these pins.  Vee is the +3V inpat. When 3V 18
applied within normal limits, the device is fully accessible and data can be written and read. When a 3V
battery is connected to the device and Vecis below 1.25 1 Vi, reads and wriles are inhibited. However,
the timekeeping function continues unaffected by the lower input voltage. As Voo falls below Vigarihe
RAM and timekeeper are switched over to the external power supply (nominal 3.0V DC) at Vpar.

Vaat — Battery input for any standard 3V Lithium cell or other energy source. Paitery voltage must be
held between 2.0V and 3.5V lor proper operation.  The nominal write protest trip point voltage at which
access (o the RTC and user RAM is denied is set by the internal circuitry as 1,25 x Vpuy nominal. A
lithium hattery with 48mAhr or greater will back up the DS1307 for more than 10 years in the absence of
power at 25°C. UL recognized to ensure against reverse charging current when used in conjunction with a
lithium batlery.

See “Conditions of Acceptability” at hip:/ww
SCL (Serial Clock Input) - SCL i used to synchronize data movement on the serial interface.

$DA (Serfal Data Input/Qutput) — SDA is the inputioutput pin for the 2-wire serial mtertace. The SDA
pin is open drain which requires an external pullup resistor.

SQW/OUT (Square Wave/Output Driver) — When ¢nabled, the SQWE bit set to 1, the SQW/OUT pin
outputs one of four square wave frequencies (1Hz. 4kHz, 8kHz, 32kHz). The SQW/OUT pin is open
drain and requires an external pull-up resistor. SQW/OUT will operate with either Vee or Vbat applied.

X1, X2 Connections for a standard 32 768kH7 quartz crystal.  The internal oscillator circuitry is
designed for operation with a crystal having a specified load capacitance (CL) of 12.5pF.

For more information on ervstal selection and crystal favout considerations, please consult Application
Note 58, “Crystal Considerations with Dallas Real-Time Clocks.” The D81307 can also be driven by an
external 312.768kHz oscillator. In this conlipuration, the X1 pin is conngetid 10 the external oscillator
signat and the X2 pin s Hoated.

RECOMMENDED LAYOUT FOR CRYSTAL
RTC

Ciystal

| o al Ground Plane
Laper 2

Guard Ring
feonnecd to gicund)
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CLOCK ACCURACY

The accuracy of the clock is dependent upon the accuracy of the crystal and the accuracy of the match
between the capacitive load of the oscillator circuit and the copacitive load for which the erystal was
trimmed. Additional error will be added by erystal frequency drifl caused by temperatuge shifts. External
cireuit noise coupled into the oscillator circuit may result in the clock running fast. Sce Application Note
58, “Crystal Considerations with Dallas Real-Time Clocks™ for detatled information.

Please review Applicatton Note 95, “lnterfacing the DS1307 with a 8031-Compatible Microcontrotier”
for additional intormation.

RTC AND RAM ADDRESS MAP

The address map for the RTC and RAM registers of the DS 1307 is shown in Figure 2. The RTC registers
are located in address Jocations 00h to 07h, The RAM registors are Jocated in address lovations 08h to
3Fh. Durisg a multi-byte access, when the address pointer reaches 3Fh, the end of RAM space, it wraps
arownd to focation Q0h, the beginuing of the clock space,

DS1307 ADDRESS MAP Figure 2

GoH

SECONDS
MIWUTES
HOURS
DAY
DATE
MOCNTH
YEAR
a7H CTONTROL

OEH RAM
56 X B

3FH

CLOCK AND CALENDAR

The time and calendar information is obtained by reading the appropriate register bytes. The RTC
registers are iflustyated in Figure 3. The time and calendar are set or intialized by writing the appropriute
register bytes. The contents of the time and calendar registers are in the BCD format.  Bit 7 of register 0
is the ctock habt (CIHY bit. When this bit is set to a 1, the oscillator is disabled. When cleared to a 0, the
osaflator 1y enabled.

Please note that the initial power-on state of all registers is not defined. Therefore, it is important
o enable the oscillator (CH bit = 0) during initial configuration.

The DS1307 can be run in cither 12-hour or 24-hour mode, 13t 6 of the hours register is defined as the
12- or 24-hour mode sclect bit. When ligh, the 12-hour mode is selected. I the 12-hour inode, bit 5 is
the AM/PM hit with logic high being PAL In the 24-hour mode, bit § s (ke second 10 hour bit (20~
23 hours).

On a 2-wire START. the current time is transforred to a second set of registers. The time information is
read from these secondary registers, while the clock may continue to run. This eliminates the need to re-
read the registers in vase of an update of the main registors during a read.
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CONTROL REGISTER
The DS 1307 control register is used Lo comirol the operation of the SQW/OUT pin.
CoutT T 0 T 0 T SQWE 0 0 RS | RS0

OUT (Qutput control): This bit conirols the output level of the SQW/OUT pin when the syuare wave
output is disabled. IF SQWE - 0. the fogic level on the SOW/OUT pin is 1 iF OUT = 1 and is € if
OuUT =0

SOWE (Square Wave Eaable): This bit, when set to a Jogic 1, will enable the oscillator vulput. The
frequency of the synare wave output depends upon the value of the RS0 and RS1 bits. With the square

wave output s¢t to 15z, the clock registers update on the falling edge of the square wave.

WS (Rate Select): These hils cootrol the trequency of the square wave output when the square wave
output has been cnabled. Table 1 lists the square wave frequeneics that can be selected with the RS bits,

SQUAREWAVE OUTPUT FREQUENCY Table 1

RS1 % RSH SOW OUTPLUT FREQUENCY
0 1096k Hz
ne R.197kHz

! 32768k
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‘The D$1307 supporls a bi-directional, 2-wire bus and data transmission protocol, A device that sends
data onto the bus is defined as a transmitter and a device receiving data as a receiver. The device that
comtrofs the message is cafled a master. The devices that are controlled by the masier are referred to as
slaves. 'Fhe bas must be controlled by a master device thar generates the seriad clock (SCL), controls the
hus access. and generates the START and STOP conditions. The DS1I07 operates as a slave on the 2-
wire bus. A typical bus configuration using this 2-wire protocol s show in Figure 4.

TYPICAL 2-WIRE BUS CONFIGURATION Figure 4
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Figures 5. 6, and 7 detail how daia is translerred on the 2-wire bus.

* Data transter may be initiated only when the bus is not busy.
*  During data transfer, the data hine must remain stable whenever the clock Hine is HIGH,  Changes in
lhe data line while the ¢lock tine is hiph will be interpreted as controd sipnals.

Accordingly, the following bus conditions hive been delined:
Buy not busy: Both daia and clock lines remain HIGIL

Start data transfer: A change in the state of the data line, from HIGH to LOW, while the clock is HIGH,
defines a START condition.

Stop data teansfer: A change in the stale of the data line, from LOW fo HIGH, while the clock line is
HIGH, detines the STOP condition.

Data valid: The state of the data line represents valid data when, after a START condition, the duta line
is stable (or the duration of the HIGH period of the clock signal. The data on the line must be changed
during the LOW period of the clock signal. There is one clock pulse per bif of data.

Fach data transfer is initiated with a START condition and terminated with a STOP condition,  The
number of data bytes transferred between S PART and $TOP conditions is nat limited, and is detenmnined
by the master device, The information i transferred byte-wise and cach receiver acknowledges with a
ninth bit. Within the 2-wire bus speeificatons a regular mode {100kHz clock rate) and o fast mode
{400k Hz clock ratey are delined. The 151307 operates in the regular mode (100kHz) only.
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Acknowledge: Fach receiving device, when addressed, is obliged 1o generate an acknowledge afler the
reception of cach byte. The master device must generate an exira clock pulse which is associated with
this acknowledpe bit.

A device that acknowledges must pull down the SDA tine during the acknowledyge clock pulse in such a
way that the SDA line is stable LOW during the HIGH period of the acknowledge related clock pulse. Of
course, setup and hold times must be taken into account. A master must signal an end of data to the slave
by not generating an acknawiedge bit on the kst byie that has been clocked out of the stave. In this case,
the slave must keave the data tine HIGH to enable the master to generate the STOP condition.

DATA TRANSFER ON 2-WIRE SERIAL BUS Figure 5
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Depending upon the state of the R W bit, two types of data transfer are possible:

1. Data tramsfer from a master transmitter to a slave receiver. 'The fickt byte transmitted by the
master is the slave address. Next follows a number of data bytes. The slave retumns an acknowledge
bt aller each received byte, Dala is transferred with the most significant bit (MSH) first.

_th

Datat transfer from a stave tramsmitter to a master receiver. The (irst byle (the slave address) s
transmitted by the master. The slave then returns an acknowledge bit. This is followed by the slave
transmitting a number of data byles. The master retums an acknowledpe bit after all received bytes
other than the last byte. At the end of the last received byte, a “not acknowledge” is refumed.

The master deviee generates all of the serial clock pulses ond the START and STOP conditions. A
transfer is ended with a $TOP condition or with a repeated START condition. Since a repeated START
condition is also the beginning of the next serial transfer, the bus will not be refeased, Dara is transferred
with the most signiticant bit (MST) first.
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Slave receiver mode (DS1307 write mode): Serial data and clock are received through SDA and
SCI. ARer each byte is received an acknowledpe bit is ransmitted, START and STOP conditions
are recognized as the begmning and end of a setial transfer.  Address recognition is performed by
hardware after reception of the slave address and *direction bit {Sce Figure 6). The address byte is
the first bvle received afler the start condition is geoerated by the master. The address byle eontains
the 7 bit 1S 1307 address, which is 1101000, followed by the ®*direction bit (R/ W } which, for a write,
is a 0, After receiving and decoding the address byte the device outputs an acknowledge on the SDA
fine.  Afier the DS1307 acknowledges the slave address + wrile bit, the master transmits a register
address 1o the DS1307 This will set the register pointer on the DS1307. The master will then begin
transmitling cach hyte of data with the DS1307 acknowledging cach byte reccived. The master will
generate a stop condilion to lerminate the data write,

DATA WRITE - SLAVE RECEIVER MODE Figure 6

Sidrn MG lé il Ao e {nje «Daleinys “Pwia e 130 oLty {r X
[ 1101000 [0 | & | xooooaoee [ & [xoooons [ 4 ]x000000 | A [ wooocox{a [ P |
!

- BIAMI i ff

A - ACENGAMEDOE AT

P~ HTOF i1 + MCRNIOWALEDOE)
*AAll - READMWRITE GR [IREETION B ADCRERS = DO

2. Slave trnsmitter mode (D51307 read mode): The first byte is received and handled as in the slave

receiver mode. However, in this mode, the *direction bit will indicate that the transfer direction is
reversed.  Serial data is transmitted on SDA by the DS1307 while the seral clock is input on SCL,
START and $TOP conditions are recognized as the beginning and end of a serial transter (See
Figure 7). Fhe address byte is the first hyte received afler the start condition is generaled by the
master. ‘The address byte contains the 7-bit IXS1307 address, which is 1101000, lollowed by the
*direetion bit (R/W) which, [or a read, is a 1. Afler receiving and decoding the address byle the
device inpuls an acknowiedge on the SDA line. ‘The 1281307 then begins to transmit duta starting
with the register address pointed o by the repister pointer. H the register pointer is nef written io
belore the initiation of a read mode the [irst address that is read is the last one stored in the register
pointer. The DS1307 must receive a “not acknowledge™ 10 end a read.

DATA READ ~ SLAVE TRANSMITTER MODE Figure 7
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground 0.5V {0+ 70V
Storage Temperature -535°C to < 125°C
Soldering Temperature 260%C for 10 seconds DIP

See JPCAFDEC Standard F8TD-020A for
Surface Mount Devices

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operstion sections of his specilication is not implied.  Exposare 1o absolute

maxiinum rating conditions for extended periods of time may aitect refiability.

((

Ramge

Temperature.
Commersial | 0Cr70°C D 45V105.5V Ve
. Indw".".ial . -407C 1o f*gSTIC.. 4 SV to. 5 5" "CU

RECOMMENDED DC OPERATING CONDITIONS

{ P\RA\[FTP VT

Supply Vottage 1 4 . e

. Logic 1 2.2 Vec+03 ¢V
(logic0 O R {1 - T 08 ¥
: Veat Uﬂn\.[‘\r \ k‘rflagu .,N_._.____\"BP\T 2.0 A5 A4

*Uinless otherwise spevilied.

DC ELECTRICAL CHARACTERISTICS

Over the operating range”)

“PARAMETER CosvmponT N T UTYP | OMAX | UNITS |
Input 1. mkdg; {SL! 1

10 L&.d'\dgc {(SDA &
QW OUT)

NOTES |

Logic O Oupu (o = 3mA) - Vo oL
Active Supply Cuy : -

; Sumdh\ rrent

Battery Current {OSC ONY, Tisas 300

SQW:OUT OFY . S
Battery Corrent (OSC ONY © lyam 480 800 na
SQWOUTON @2kMz) -

Power-Fuil Voltage ——+ Vpr LU6x Vaar | 125%¥Wpy | L8 Viay |V 8

*Unless othenvise sp..u.m\.d
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AC ELECTRICAL CHARACTERISTICS

PA \It\’\llé[l' R o USYAMBOL MIN T TYP | MAX | ENIT S @.QI‘F.S.
SCL Clock In.quum.) Faey, 0 100 kHz

Bus Free Time Between a STOP and thur 4.7 T

START Condition _.
Hold Tune (Repcated) START Condition 1H1:STA 4.0 Cops 3
LOW Period of SCL Clock -~ bow L 47 L Lo

HIGH Period of SCI, Clock Ly 4.0 LB

Set-up Time for a Repeated START tsersTa 47 Cops

- Condition :

Data Hold Time Ctwopar 100 oo [ 4s
Data Set-up Time Clsupar, 380 L NS

Rise Time of Both SDA and SCL Signals B . 000 ns

Fail Time of Both SDA and SCL Signals B 00 ns
Set-up Time for STOP Condition 50570 4.7 fons

Capacitive Load for each Dus Line Cn M pF 6

Cro 10 [ pF

O Capacitance (T, ~23°C) L b

Crystal Specified Toad Capacitance 12.5 ¢ pF

(T4 =25%C) . SR B

*Unless otherwise specified.

NOTES:

I ees specified with Ve = 5.0V and SDA. SCL = 5.0V,

2, \"CC' = UV._ VBAT SR

3. Afier this period, the first clock pulse is generaled.

4 A device must intemally provide a hold time of at least 300ns for the SDA signal (referred to the
Vv of the SCL signad) in order to bridge the undefined region of the falling edge of SCL.

5. The maximum tgppac has enly to be met il the device does not streteh the LOW period (teaw) of the
SCI. signal.

6. Cp- Tolal capacitance of one bus line in pF.

leea - SCL clocking at max frequency  100KTTz,

Vpp measured at Vyar - 3.0V,

%




121

r- ULN2001A-ULN2002A
YI@ ULN2003A-ULN2004A

SEVEN DARLINGTON ARRAYS

SEVEN DARLINGTONS PER PACKAGE

OUTPUT CURRENT 500mA FPER DRIVER

(B00MA PEAK)

CUTPUT VOLTAGE 50V

» INTEGRATED SUFPPRESSION DIODES FOR
INDUCTIVE LOADS

» OUTFPUTS CAN BE PARALLELED FOR
HIGHER CURRENT DIP18

s TTUCMOQS/PMOS/OTL COMPATIBLE INPUTS

« INPUTS PINNED OPPOSITE OUTPUTS TO ORDERING NUMBERS: ULN2001A/2A/AMA

SIMPLIFY LAYOUT

5018

ORDERING NUMBERS: ULN20010/2D/30/4D
DESCRIPTION

The ULN2001A, ULN2002A, ULN2003 and
ULMN2004A are high voltage, high current darlington
arrays each cortaining seven open collector dar- ~ PIN CONNECTION
lington pairs with common emitters. Each channel
rated at 500mA and can withstand peak currents of
G00mA. Suppression dicdes are included for induc-
tive load driving and the inputs are pirved oppasite

g 1B Our 1
the outputs to simplfy board layout. Nyt
Egse four versions intertace to altcommon logic fami- N 2 12 15 oUT 2

' o . . . y

! ULNZ20DIA | General Puipose, DTL, TTL, PMOS, | N3 3 1% oUT 3
| CMOS
| ULN2002A | 14-25V PMOS s N4 & 13 OUT &
; ULN2003A | SV TTL, CMOS ‘
. ULN20D4A | 8-15V CMOS, PMOS N5 B 12 OUT 6
These versatile devices are useful for driving a wide i 8
range of loads including solencids, reiays DC mo- WE 8 11 ouT
tors, LED displays filament lamps, thermal print- _
heads and high power buffers. N7 7 10 out 7
The ULN2001A/2002A/2003A and 2004A are sup-

L . : . COMMON_ FREE
plied in 16 pin plastic DIP packages with a copper GND B 9 WHEELING DIODES
leadframe to reduce thermal resistance They are
available also in small putline package {SO-16) as 5-197711

ULN2001D/20020/20030/20040
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ULN2001A - ULN2002A - ULN2003A - ULN2004A,

SCHEMATIC DIAGRAM

b - o

EACH DRVER

Series ULN-2001A
{each drver}

Series ULN-2003A
(each ditver)

EACH ORIVER

Series ULN-2002A
{each driver}

Sories ULN-2004A
{each driver)

ABSOLUTE MAXIMUM RATINGS

Symbol Parametar Value Unit
v, Output Voltage £0 v
Vi Input Voltage (for ULN2002A/D - 2003A/D - 2004A/0) 30 v
I Cantinuous Collector Current s00 mA
h l Continuoug Base Current 25 mA
Taet Cperating Ambient Temperature Range - 20 to 85 “C
Tay Storage Termperature Range - §5 to 150 aC
E T, Junction Temperature 150 T
THERMAL DATA
" symbol Parametar DIP16 S016 unit |
Rim ame Thenmal Resistance tunction-ambrent Max. 70 120 “CW
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified)

Symbol Parameter i Test Conditions i Min. Typ. Max. : Unit Flg.'
I Cutput Leakage Cument Voe = 50V 50 HA 1a
T = 70°C, Vi = 50V 100 uA 1a
Tams = 70°C
for ULN2002A
Vep = 50V, V, = BY 500 pA 1b
for ULN2004A
Vop = 50V, V, = 1V 500  wA o 1b
Vol Collctor-emitter Saturation - = 100mA, 1a = 250pA (B3] i1 v 2
Voltage Ie = 200 mA, | = 350uA 1.1 1.3 v o2
3 I = 350mA, 1 = 500pA 1.3 1.6 v ooo2
D L input Current for ULN2002A, V, = 17V 082 | 125 | mA | 3
: for ULN2003A, V, = 3.85V 0.93 135 mA | 3
g for ULM2004A, V, = 5V 035 | 05 imA | 3
: V, = 12v 1 145 [ mA | 3
. lom | InputCurrent Tano = 70°C, b = S00UA 5 | 65 pA | 4
Vifen) inpit Vorage Vor = 2V vV 5
for ULN 20024
I = 300ma 13
for ULM2003A
le = 200mA 24
I = 250mA 27
I = 300mA 3
for ULN2C04A
L = 125mA 5
) Lz = 200mA 8
i L. = 275mA K
! k- = 350mA 8
Mg DC Forward Current Gain for ULN2C01A :
Vop = 2V, |- = 380mA 1000 2
C. Input Capacttance 18 25 F
.. B | Turmvon Delay Tme 05vwoSv. 1&g 1 s
b Turnoft Delay Tims 05V.t0 05V, 0.25 1 us
Iz Clamp Diode Leakaga Current | Vi = 50V 50 JLA [
T = 70°C, V), = 50V _ 100 | wA | 6
Ve Clamp Diode Forward Voitage | fr = 350mA ATz v T
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

TEST CIRCUITS
Figure 1a. Figure 1b.
oPEM  Yee OREN  Nee
oren I Tcex icex
=
3-374% l £-8728
Figure 2. Figure 3.

Figuse 6. Figure 7.

OPEN
In 'r i
OPEN
| -

3-5717
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ULLN2001A - ULN2002A - ULN20Q3A - ULN2004A

Figure 8: Collector Current versus Input Current Figure 9: Collector Current versus Saturation
Voitage
e SOEHASS lc Lamiridt
(mA) | (mA)
Tj=25'C A
500 500
/ / Ti=25°C /
400

400
/ / Max
/ 300

300
/ / / 200

200 7/

" / TericaL o )/ / TYPICAL
/ gV

0 100 200 300 400 500 Ib{uA) 00 0.5 10 15 Vee(sat)
Figure 10: Peak Collector Current versus Duty Figure 11: Peak Collector Current versus Duty
Cycle Cycle
lc '[;iak Cppes v lc peak el ear T
(mA) TI NUMBEFIt OF ACT;«IE DUTF‘:IT oAy Tamb=70"C
7as 4| 3 2 {80186)
N AN
NSNS A z
300 300
Tamb=70'C SQ ) 3 | N
{DIP16) % 500 5 -
200 -_.__* }\Q\:-\
"'I-.--
100 100 A/ =
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. ol L 1 1 |
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Octal 3-State Non-Inverting
Buffer/Line Driver/

Line Receiver
High—-Performance Silicon-Gate CMOS

The MCS4/74HCS41A 8 rdantical in pinout to the LS541. The device
inputs are compatible with Standard CMOS outputs. Externai pufiup
76sistora make themn compatible with LSTTL outputs.

The HCS541A is an octal non—inverting bufferfhine driverfline recewer
designed to be used with 3-state memory address drivers, clock drivers, and
other bus—crianted systems This device features inputs and oulpuis on
oppasite sides of the package and bvo ANDed active—lgw output enables.

The HC541A is similar in function to the HC5A0A, which has inverting
outputs.

» Qutpul Drive Capxability 15 LSTTL Loads

Outputs Directly Interface to CMOS, MMOS and TTL

Opesating Voltage Range; 2 to gV

Low input Current. 1pA

High Noise [mmuanity Characteristic af CMOS Devices

In Complkance Wah the JEDEC Randard No. 7A Requirements
Chip Complexity: 134 FETs or 33.5 Equivalent Gates

LOGIC DIAGRAM

i A 2 | i:l 18 v
P A | P 1
: 3 | R 17
PoA P 2
s l l/'i L, i
3 | p. 15
Daia; M | Pl T | Non-tmesting
npuls 6 W Outptis
A% Y3
[
7 n 13
A L~ Y&
0—?
At Li LA Y3
V
[
2g -2 M. L
. L~
Output 051:_—“33__ PENZOchc
Enables: OEl o PiN 10 = GND

MCS54/74HC541A

4 SUFFIX
CERAMIC PACKAGE
CASE 732-03

N SUFFIX
PLASTIC PALCKAGE
CASE 738-03

Dy SUFFLX
SOIC PACKAGE

L

! CASE 7510-04

ORDERING INFORMATION

MCSAHC XX ALY Coramic
MC74HCXXXAN Plastic
MCT4HCXXXADW  SOIC

FUNCTION TABLE

Inputs
Qutpul Y
OE1 |QE2 | A
L L |8 L
L L H H
H X X Z
X H X Z

Z % High impedance
X =[Don't Care

Pinout: 20—-Lead Packages (Top View)

vep OE2 YTOYD oYX YA YS ¥B

[o] [ie} (o] [z} el Ds] [8] [} [e] [u]

Y: yg

D)

njagnsEaEoEagnEnEn)

OEl Al A2 A3 A AR AR AT

1 BS

A8 GND

L Miotorola Ine 1985

REY ¥

I/ﬁt\) MOTOROLA
e
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MAXIMUM RATINGS”
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* Maximurn Ratings are those valyes beyond which damage (o the device may occur.
Funchional operation should be restricied to the Recommended Operating Conditions,
tlrerating — Plastic OIP: — 0 mW/mC from 657 {0 125*C

Ceramic DIP. - 10 mWr*C kom 100* to 125*C
SOIC Package: - 7 mW/ G from 65° to 125°C

Symbol Paramates Value Unit This device contains protection
v, DC Suppéy Voltage (Referensed to GND ~o8w+T0 |V cireullyy to guard against damage
ce Pty oe (Refer ! due io high static voltages or alectnic
Vin OC Inpul Voltage {Referenced to GND} ~0b8toVee+ 05} W felds. Howevar. precautions musl
~ betaken to avoid applcations of @my
Voul DE Culput Volege (feferencad lo GNDN 05toVeop+ 05 V vollage higher than maximum rated
la OC Input Current, per Pin =20 mA vdtages lo this hiph—impedance ir-
- A cuil. For proper operalion. Vg and
lout | OC Oulput Current. per Pin 28 rnA gyt should be censtrained Lo he
loe | DS Supply Current, Y and GND Pins 178 mA renge GNO £ (Mp of Vgut) S Vo
T ) : Unused inputs must always bo
Po Power Drssipation i Still Air. Plastc gger?pmtc DIPt 753 mw tied lo an approptiate logic voltage
iC Packaget 50 level (eg. ether GND o VYae)
Tag | Sterege Temperaturs Rangs ~G5t0 + 150 o Unused outputs must be lek open.
T Lead Temperature 1 mm from Case lor 1 Seconds c
Plastic DIP or SOIC Package 250
Caramic DiP} 300

Far high Wequency ar heavy lead congiderations. ses Chapler 2 of the Melortda High~3peed CMOS Dala Bock (DL128/40).

RECOMMENDED OPERATING CONDITIONS

Symho] Paramel or Min | Max | Unit
veo OC Supply Vollage iReferenced lo GND) 20 6.0 v
Min. Vout | OC Input Veltage, Qutput Voltage (Referenced to GND) o] Vee W
TA Operating Temperature Range. All Package Types -55 [+ 125} *C
i 3¢ input Rise/Fall Time Vop=20vi 4 1003 | ns
tFigure 1) Voc=4.5Y Q 500
Vo366V 0 400
DC CHARACTERISTICS (Voltages Referenced to GNO)
Guaraneed LImit
vee
Symhbioi Parameter Conditlon VvV |-551025¢ | «B5C |{<125C | Unit
ViH Minimum High-Levet Input Votlage | Mayt = 0.9V 20 150 150 150 v
Hout) - 20uA a0 210 210 216
45 315 315 313
B0 4.20 420 120
Vi Maximurn Low-Leve! Input Voltage | Vout = Voo = 01V 20 0.50 0.50 0.50 v
[lewt] & 20mA 2.0 0.90 090 | 090
45 135 135 | 135
B.0 180 t B0 1.80
Vas Minimum High-Level Output Vin = VL 20 149 19 19 v
Voltage Mot} < 20uA 4.5 4.4 44 44
6.0 5.9 5.9 5.9
Vin = VL Houtf = 2.6mA | 20 2.48 234 220
flogth<B.0mMA | 45 3 88 384 370
Hogil < 7.8mA | BD 5 48 534 520
Vo Maximum Low-Level Qutput Vin = ViM 20 01 01 o1 A
Vaoltage lhout] v 260A 4.5 0.1 01 0.1
G.0 01 01 01
Vin = Vin Hegaf = 3 8mA [ 3D 0.26 033 G40
Yoptf 6.0mMA | 45 028 033 n 40
Hogtl < 7.8mA [ 6D 028 513 LETH
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MCS54/74HCS41A

PG CHARACTERISTICS (Voltages Referenced 1o SND)

Vee Guarantead Limit
Symbot Paramaster Condition v -3§ta 25°C | <B5°C | «125°C | Unit
lin Maximum input Leakage Cuman Vin = Voo of GHND 8.0 201 1.0 1.0 yd
oz Maximum Thiee-State Leakege Outpul in High Impedance State 6.0 H 5.0 £10.0 LA
Current M = Vi or Wiy
Vout = Ve o GND
oo Maximum Quisscant Supply Vip = Voo o GND B0 L] 40 160 HA
Gurrent {per Package) oyt = DHA

MOTE: inforrmatlon on typital paramelris values can be tornd in Chapler 2 of the Molorola High—Speed CMOS Dats Book (D1.128/D)

AC CHARACTERISTICS (C = 50 pF. Input |y = by = 6 ns)

Vee Guaranteed Limit

Symbot Paramaeter v ~33tp 25 C <B5°C AZFC Unit

PLH. Maxirum Propa gation Delay tnput Ato Output Y 2.0 a0 100 120 ns
IpPHL (Figures 1 and 3) a0 30 44 i5
45 18 23 8
6.0 15 20 25

tpLz. Maximum Propa gation Delay Qutput Enable to Output Y 20 Ha 149 185 ns
tPHZ (Figures 2 and 4) k1] 45 80 15
45 25 k1] EL:)
6.0 ral 26 3

tpzy. Maximum Propagation Delay Quiput Enable to Qutpul Y 20 110 140 165 ns
tPZH (Figures 2 and 4) 3.0 45 60 75
45 25 N 8
8.0 21 26 34

iTLH. Maximum Output Transition Time, Any Output 20 &0 75 80 ns
tTHL (Figures 1 and 3) 30 22 8 33
a5 12 15 18
6.0 10 13 15

Cin Maximum nput Capacitance 10 140 3] pF

Cout Maximum Theee-State Output Capacitance (Output in High 15 15 15 pF

Impedance Stats)
NOTE For propagation delsys with Ioo ds ather Ihan 50 pF. and information on bypica! parametric values. see Chapter 2of the Malorgla High—
Speed CMOS Data Book (DL 125D,
Typical {§ 25°C. Ve 3 5.0 V, Vg =0V
Cppn FPower Dissipation Capacitence (Per BuBige)® 35 pF

" Used to determine the no—ioad dynamic power consumplion Pp = Cpp Vcczf + e Voo For lond considerntions, see Chapter 2 of lhe
Malorola High—Speed CMOS Dala Book {OL 123D
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Figure 1. Figure 2.
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PIN DESCRIPTIONS

iNPUTS

At, A2 A3 Ad, AS A6 AT, AB(PINS 2,3, 4,8,6,7.8,
9) - Data input pins. Data on these pins appear in non—in-
verted form on the corresponding ¥ outputs. when the out-
puts are enabled.

CONTROLS

OE1, OE2 [PINS 1, 19) — Cutput enables (active-iow)
When a low voltage is applied to both of these pins, the out-

puts are enabled and the device functions as an non—invert-
ing buffer When a high voltage is applied to aither input, the
outputs assume the high impedance stats.

OUTPUTS

Y4, ¥2, Y3, Y4, Y5, Y6, YT, Y8 (PINS 18, 17, 16, 15, 14,
13, 12, 1) — Devica outputs. Dependmg upon tha state of
the output enable pins. thesa outputs are edher non~inver-
ing outpuls of igh~impedance outputs

LOGIC DETAIL

To 7 Other
Buflers
[ e e e e e e e e e
} Ore o Eight
{ Bufters

mmm—%—po- -—@‘“ﬁ)"'—!
fl:@____]%

[ e

OE}




AMANUKIN

M99



131

ﬂ i E
; A
=
il
B i
%48l |
ayIasy
| o

51 8.1 dsmahaileunssadiuemadadiudmiugudremalsszaa



132

5 I [ /
wakaan, 4, has, Tu -
mELARe T, |
drwuges Fyadudu
; FANTIUER = 1
H A [
uhl = Tufihdae

O ALNTIHNTY

51t 2.2 dsnumavhoussuumugumagaTaiuanNAaiud mILgudn TS ldesa

NELDMIUTDS (4
FsiaSNes = 0
/ SET 9 1 52 /

LT

g1l 2.3 dsumahaussuuemugumeSgarsogiunsRamud it T lame



133

!

Angaaarwaadarnfy

of NN

fusaisefaant

PO &
TR T TR

[ SLATRIN

” x 5 oA
PLAUR R IRRELT

hifs

eardamlai
o oo

Hulafuaud
‘ -
[ mluanlaseid

!

rdumahain

i laBnand
““: 3 1A 1 K o
sl snudud

3uA 9.4 Smsuueusrmahawmaga St ueadaiusmiguinemslassan



134

Emiamm DS1507

!

g

AN

—r
PHURFLUAU 1

USRI

91 2.5 dwssuumugunhaunshiusnSeuiieuaing sz iuanndaiiudmiy

awimenslsvane



MANUIN &

Tusunsumehnusssgiuanadaindmivgudanamsladzan



136

Iﬂitl.ﬂ‘ialﬂ'I‘i‘ﬁ‘ls‘]‘lwllﬂs‘lﬁ%ﬂﬂ'J'INﬁ@ltﬁ%ﬁh“ﬂ%ﬂﬂuﬁ‘ﬂﬁmi‘(ﬂﬂzmG]

s o s a B 3
1. Tsunsudumuqumahauninzasnaigiuanudaiudwiugudnamsldsaa

#include<regb2. h>
#include<intrins h>
#include<absacc.h>

#include<iZc2 h>

bit Start = 1;

shit NumS = P1AL,
shit DateS = P1A1:
shit MenthS = P1AZ;
shit YearS = P1A3;
shit Phasel = P1/4,
shit Phase2 = P1/5;
shit Phase3 = P16,
shit Phase4 = P1A7,

shit Digit0 = P2A0,
shit Digitl = P2AT1;

shit Date_Sen = P2A3;

shit Mall_Senl = Pan2;

sbit Num_Sen = P2/4;
shit SET = P2Ab;
shit UP = P2A6;

shit DOWN = Pan7,

/f call _nop_{); Function

//SDA = P3_6 , SCL = P3_7 ,call [2C Function

[/ Start Status

// Number Stepping Motor

// Date Stepping Motor

// Month Stepping Motor

// Year Stepping Motor

// Stepping Phase (1 = ON, 0 = OFF)
A

I/

I/

/f Digit 1 Seven-Segment

// Digit 2 Seven-Segment

// Date Point Sensor

/f Mail-in 1 Point Sensor

/{ Numbet Point Sensor

// et Switch SET Sensor

/! Set Switch UP Sensor and Mail Sensor 2
{1 *** UP = Mail_Sen2 *** //

/1 Set Switch DOWN Sensor
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shit Feed Mail = P3/0; /! Feed Mail Output (active H)
sbit Ink_Go = P3A1; {1/ INK Go Output (active H)
shit Ink_Back = P3A2; // INK Back Output {active H)
shit Solinoid = P3A3; {//Sclinoid Output {active H)
sbit Reset = P3A4; //3et Switch Reset Sensor
shit Ink_Sen = P3Ab; /{Set switch Ink Sensor

M DATA KEEPER *** /00T T

char Former_Time/[3]; /Hfor keep registry time

unsigned char DBF[2]; {/Array for keep colum data

unsigned char data_show{10] = {Oxbf,0x86,0xdb,0xcf,0xe6, Oxed,0xfd, 0x87 0xff,Oxef};
/idata table and pt:(+8) = l{active 1)

unsigned int cnt=0; {/for count work's rounds
unsigned char rx=0, {ffor check case (0-7)
unsigned char Num = 0; /fnumber of opinion mail
unsigned char Res = 0; /ffor count Hard ware Reset

unsigned char RTC_ADDR = 0xd0; //RTC Chip DS 1307 ADDRESS
i
typedef struct CLOCK(

char sec;

char min;

char hoaur,

char day;

char date;

char month:

char year,

1CLOCK;
CLOCK RTC; // RTCx to call
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void RTC_WRITE{unsigned char addr unsigned char ad_in,unsigned char dat)
/1 12C WRITE
{
[2C_start();
if{I2C_wrbyteladdr))
[2C_stop();
{{I2C_wrbyte(ad_in})
[2C_stop{);
[2C_wrbyte(dat):
[2C_stop();

void RTC_WRITE_DATA() // T2C WRITE DATA

{
RTC_WRITE(RTC_ADDR,0,RTC sec);
RTC_WRITE(RTC_ADDR,1 RTC min};
RTC_WRITE(RTC_ADDR,2 RTC hour),
RTC_WRITE(RTC_ADDR,3 RTC day};
RTC_WRITE{(RTC_ADDR 4 RTC date);
RTC_WRITE(RTC_ADDR,5RTC menth);
RTC_WRITE(RTC_ADDR 6 RTC year);

void RTC_READ{unsigned char addr,unsigned char ad_in,unsigned char *dat) // 12C READ
{
[2C_start();
if{I2C_wibyte(addr))
12C_stopl};
if{I2C_wrbytelad_in})
[2C_stop();
[2C_start{);
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if{I2C_wrbyte(addrl0x01))
12C_stop();

*dat = [2C_rdbyte():

12C_stop();

void RTC_READ_DATA() // [2C READ DATA

{
RTC_READ(RTC_ADDR,0,&RTC sec);
RTC_READ(RTC_ADDR,1,&RTC.min};
RTC_READ(RTC_ADDR,Z,&RTC hour);
RTC_READ(RTC_ADDR,3,&RTC.day);
RTC_READRTC_ADDR 4,&RTC date);
RTC_READIRTC_ADDR,b,&RTC month);
RTC_READ(RTC_ADCR,8,&RTC. year),

void delay(unsigned char count) /1 for Spent out time

{
unsigned char 1,j;
for(i=0;i<count;i++)

for(j=0:3<250:j++);

void scan_display() // Show data to 2 digits Seven-Segment

{
PO = DBF(1]; Digitd = 0; delay(3}; Digit0 = 1;
PO = DBF[0]; Digitl = 0; delay(3); Digitl = 1;
PG = 0x00;
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unsigned char hex_to_deh{unsigned char x)

{
X = x&0xf0;

return(x>>4});

unsigned char hex_to_del{unsigned char x)

{
¥ = x&0x0f;

return (x);

char READ_TIME_DEC(char i)
{

char j;
i=(({i & 0xf0) >> 4) * 10)+{ & 0x0f};

return {j};

void RTC_READ_KEEP(void)

{
RTC_READ_DATA();

/f receive Only H Byte

// receive Only L Byte

// read HEX to decimal 10...

// read and keep registery time

Former Time[0] = RTC.year;  // keep the set year for check changed

Former_Time[l] = RTC.month, // keep the set month for check changed

Former Time(2] = RTC.date;  // Keep the set date for check changed

void Scan_Cleselvoid) // off Digit Scan

{
Digit0 = 1;

Digitt = 1,
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void Sensor_Open{void)

{
Date_Sen = 1;
Mail_Senl =1,
Num_Sen = 1,
Reset = 1;
SET =1,
UP = 1; /276
DOWN = 1,
[nk_Sen = 1;

void Metor_Stop(veid)

{
Feed Mail = 0;
Ink Go =0;
Ink_Back = 0;
Solinoid = 0;

void Stept_Stop{void)

{
Nums = 0;
DateS = 0;
MaonthS = 0;
YearS = 0;
Phasel =0,
Phase?Z = 0
Phase3 = 0,

// On all Sensor

/1 POAT

/1 P2A2

/1 P2ng

1/P3M

1121D

// and Mail_Sen?2 too
12N

//P3AB;

/f Stop all Moter

// active 1//3.0
/f active 1//3.1
/{ active 1//3.2
/i active 1//3.3

// Stop whole of Stepping (close Stept Port)
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Phased = (;

void Stept_R_lround{unsigned char round) /1 Step turn Right
{
unsigried char rounds;
rounds = round;
while{rounds) // for count the rounds
{
Phasel = 1; delay(16); Phasel = 0;
PhaseZ = 1; delay(15); Phase2 = 0;
Phased = 1; delay(15); Phase3 = (;
Phased = 1; delay(15); Phase4 = (;

rounds--;

void Stept_I_lround{unsigned char round) /{ Step turn Left
{
unsigned char rounds;
rounds = round;
while{rounds) /I for count the rounds
{
Phase4 = 1; delay(1%); Phased4 = C;
Phase3 = 1; delay(15); Phase3 = 0,
Phase2 = 1; delay(15); Phase2 = 0;
Fhasel = 1; delay(1b); Phasel = 0,

rounds--;

I
void Date_ON_Load(unsigned char Round)
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DateS = Start; delay(40); Stept_R_1lround{Round); Stept_Stop(); // Flow Step Round

and Stop

Former Time(2] = RTC.date; // Load new Date

void Switch Check()
{
unsigned char 1,
switchirx)
{
case 1.
while(rx==1)
{
DBF[0]= data_showlhex_to_deh(RTC year)];
DBF[1]= data_show[hex_to_del(RTC year}|,
H{UP==0){RTC year++; iflRTC.vear>0x99) RTC year=0;
while(UP==0);}
HDOWN==0){ RTC.year--; iflRTC.year<() RTC year=0x89,
while(DOWN==0});}
i{(SET==0){rx=2; while(SET==0);}

if{Reset==0){rx=0: while(Reset==0);}

break;

case 7
while{rx==2)
{
DBF[D}= data_show|hex_to_deh(RTC.month)|;
DBF[1]= data_show[hex to_del(RTC.month));
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i{UP==0{RTC . month++; il{(RTC month>0x12) RTC.month=0;
while{UP==0);}
H{DOWN==0){RTC.month--; i{RTC.month<0}
RTC.month=0x12; while(DOWN==0);}
if(SET==0){rx=3; while(SET==0);}
if{Reset==0){rx=1; while(Reset==0};}
}

break;
case 3
while(rx==3)
{
DBF[0]= data_showihex_to_deh{RTC.date]];
DBF{1]= data_show|hex_to_del(RTC date);
if{UP==0}{RTC date++; iflRTC date>0x31) RTC.date=0;
while(UP==0}}
iflDOWN==0}{RTC date--; iflRTC date<0) RTC.date=0x31,
while(DOWN==0);}
iKSET==0){rx=4; while(SET==0);}
il(Reset==0){x=2: while(Reset==0);}
}
break;
case 4
while(rx==4}
{
DBF|2|= data_showlhex_to_deh(RTC day)];
DBF[3|= data_showlhex_to_del(RTC day)i;
if(UP==0}RTC day++; if(RTC.day>7) RTC day=1,
while(UP==0);}

IHDOWN==0){RTC.day--, iflRTC day<=0) RTC.day=7

while{DOWN==0):}
if{SET==0}{rx=5; while(SET==0);}
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if(Reset==0){rx=3; while(Reset==0):}

J

break;
case b
while(rx==5)
{
DBF|0]= data_show[hex_to_deh{RTC hour)|;
DBF[1]= data_showl[hex_to_del(RTC hour}};
if{UP==0} {RTC hour++; if{RTC hour>0x23) RTC hour=0;
while(UP==0);}

I(DOWN==0) {RTC hour--; if(RTC hour<0}
RTC hour=0x23;while(DOWN==0}}
if(SET==0) {rx=6; while(SET==0);}
if(Reset==0){rx=4; while(Reset==0);}
}
break;
case 6.
while(rx==6}
{
DBF[0} = data_show{hex_to_deh(RTC.min)];
DBF[1] = data_showlhex_to_del(RTC min)|;
if[UP==0) { RTC min++; if{RTC min>0x59} RTC.min=0;
while(UP==0};}
if(DOWN==0) [RTC.min--; iffRTC min<()
RTC .min=0x59,while(DOWN==0);}
iffSET==0) {rx=7, while(SET==0};}
ifReset==0){rx=5; while(Reset==0);}

hreak;

case 7.
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Stept_Stopl);

rx=0;

RTC.sec = 0x00;

RTC_WRITE_DATAJ);
delay{40};
RTC READ KEEP();

//iStept_Restore(): and Stept_Set(DateS RTC date):

DateS = Start; delay(40); // wait relay activa
while(Date_Sen==1) Stept_R_1round(1); //roll until Date_Sen = 0
/f/ for next work

i = READ_TIME_DEC{RTC date);

i= ((-1)*3)-(i/3); /1 carlibate for stept Unit

Stept_R_1round(i); Stept_Stop(); // Follow Current set date

///Set Nurm as 1 (Start Point)

Num$§ = Start: delay(40); while(Num_Sen==1} Stept_L_lround{1);

/froll until Num Sen =0
Num = 0;
break;

void Num_To_ DBF(void)

{

DBF|0l= data_show[Num/10];  //show in 2 digits

DBF|1}= data_show[Num%10|;

void Minute_To_DBF(void}
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RTC READ DATA{;
DBF[0|= data_showlhex_to_deh(RTC min)|;
DBF[1]|= data_show[hex_to_del(RTC.min));

void Hour_To DBF(void)

{
RTC_READ DATA(:

DBF[0]= data_show|hex_to_deh(RTC.hour}];

DBF[1]= data_show|[hex_to_del(RTC hour)];

yoid Time Check(veid)
{
RTC_READ_DATAJ);
iffFormer_Time[2| 1= RTC.date)
{
if{RTC date == 0x01)
3

iffFormer_Time|2] == 0x28)
{

Date_ON_Load{12};

f{Former_Timel2] == 0x29)
{

Date ON Load(11};

// check last day which 28,29,30 or

/ffor 4 Unit = (4*3)+0

A for 3 Unit = (3*3)+2
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iflFormer_Time[2] == 0x30)

{
Date ON_Lead(7); Hlor 2 Unit(6+1)

ifiFormer_Time[2} == 0x31)
{
Date_ON_Load(5); /for 1 Unit{3+2)

/#f the month has certainly changed from date = 1
MonthS = Start; delay{40); Stept_L_1Tround(3); Stept_Stop();
Former_Timel[l}! = RTC month; // Load new Month
if{Former_Time[0] |= RTC year)
/f check year changing form mnoth-chnage
{

YearS = Start; delay(40); Stept_R_1round(3); Stept_Stop();

Former_Timel|0] = RTC.year;  // Load new Year

else
{
DateS = Start; delay(40); Stept_R_1round(3); Stept_Stop();// for 1 unit
Former_Time(2] = RTC date; // Normal Load new Date
}
}
J
void Operate{void) //senser active 0

{
while(Mail_Senl == 0) Feed_Mail =1; delay{10); // feed until over sensor
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Feed_Mail = 0; delay{10);

If(UP == 0) //Mail_Sen2

{

Ink_Go = 1; delay{170); while{lnk_Sen == 1) Ink_Go = 1; delay(4);

Ink_Go =10,

delay{40};

Sclinoid = 1; delay{110}; Solinoid = 0;

delay(40);

Ink_Back = 1: delay(170); while(lnk_Sen == 1) Ink_Back = 1; dalay(4);
Ink Back = 0;

delay(4Q);

Solinoid = 1; delay(110); Solinoid = 0;

delay(40);

while(UP == 0} Feed_Mail = 1; delay(40); //Mail_Sen?2
Feed_Mail = C;

ifl{((Num+1) % 5)==0)) /icheck every 5 Unit /(Num!=0)& -

{
Num$ = Start; delay(10); Stept_L_1round(2); delay{4); Stept_Stop();

Num$ = Start; delay(10); Stept_L_1round(3); delay(4): Stept_Stop();

/{ inc Num point

}

Num++;

void Timer 9_1 INT intlvoid}

[
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TMOD = 0x11; /faet timer for interruptl (Timer 0 Mode 1)
THO = Oxde;
TLO = 0x00;
TH1 = 0x00;
L1 = 0x00;
EA = 1;
ETO = 1
TRO = 1;
ET1 = 1;
TR1 = 0;
}
void main()
{
delay(200), // nescessary for wait hardware active
Stept_Stop(); // to drop Stept_Port
Motor_Stopl(); // Clese all Moter
Scan_Close(); // Clase Seven-Segment
Sensor_Openl(); // Open all Sensor

RTC_READ_KEEP{);  // Read current time from RTC Chip and keep in array

Timer_Q_1_INT_int{) // interrupt Timer 0 and 1 init

while(1)

{
[t e xeess s OPERATING FUNCTION >+ *>**p/ifili111i11]

Num_To DBF{);

ifiMail_Senl == 0) /{to work

{
Operate(};
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if{(SET == Ok 1= Q)  //key check

{
if{(SET==0)&(rx==0)) {RTC_READ DATA(); rx=1}
/{check the first SET pressed

while(SET == Q); /f loop if still Press key
Switch_Check(); // was always warked if the above
condition is TRUE
}
if(Reset == 0) /f Go to 1
{
while(Reset == 0) TR1 = 1; //if Res reach to 30 by Intermapt
timerl Hard-Reset
TR1 = (; // if not reach Res = 0
if(Res = Q)

{
Num$ = Start: delay(40); while(Num_Sen==1) Stept_L_1round(1);

Stept_Stop();
Num = 0; Res = 0, /{ Res for Hard Ware Reset Counter

}

H{UP == 0) { while(UP == 0) (RTC_READ_DATA(); Minute_To_DBF();}}

// it UP press show Minute

H{DOWN == 0} { while(DOWN == 0) {RTC_READ_DATA(); Hour_To_DBF();}}
// il DOWN preas show Hour

iflent > 2000} {cnt = 0; Time_Check();] // always Check time changed
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cntt+; /I check counter

void SCAN INT{) interrupt 1 using 1 // interrupt for Scan Seven-Segment every 10 ms

(
THO = Oxdc;
TLO = 0x00;

scan_display();

void Hard_Res_INT() interrupt 3 using 2

/{for Reset Ink-Plate: Use Reset Botten(Hold on for 2.5 Sec)

{
THO = 0x00;
TLO = 0x00;
Res++;
if(Res >= 30)
{
TR1 = 0; Res = 0; while(lnk_Sen == 1) Ink_Back = 1; delay(4);
Ink_Back = 0; while(Resat == 0);
}
}

/‘/****ti***t*#*i*t***t***************** k**t****i****i*t***********tt***tii*t**************/}l

// use with RTC DS1307 chip by [2C BUS with SDA = P3.6, SCL = P3.7//

/fscandelplay P2.0 P21 Data_Port to Segment = P1//

//8wilch_Check(); use P2, SET = P2.0, UP = P2.1, DOWN = P2.2, Reset,Mail_3enl,Ink_Sen//
//Stept_Port = P1,stept Data = P1H, year = P10 month = P1.1,date = P1.2 Num = P1.3//

II/**************t************************'k****t******i‘****i‘i’***i’**t*******i***************//
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2. Iﬂ‘i LbRG Nﬂ?ﬂﬂ‘]ﬂﬂ&lﬂ"ﬁﬁ'ﬁ‘]u‘ﬂ m‘laigmn M

shit SCL = P3A7; //Box Pro = P3A7,
shit SDA = P346; //Box Pro = P3A6;

void [2C_delaylveid)

{ _nop_();
_nop_{);
_nop_();
_nop_(};
_nop_();
_nop_(};
_nop_(]:
_nop_();}

void 12C_high(void)
{ SCL =1,
[2C_delayl(); }

void [2C_low(void)

{
SCL =0,
[2C_delay();

void [2C_start{void)

( SDA=1;
[2C_highl);
SDA = §;
[2C_delay{);
[2C lowl};
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SDA =1 }

void 12C_stopivoid)

{
SDA=0;
12C_high();
SDA = 1;

bit [2C_wrbyte(unsigned dat)
{
unsigned char i;
bit outbit;
for(i=1/i<=8;i++}
{
oulhit=dat & 0x80;
SDA = outbit;
dat = dat<<1;
[2C high!):
12C_low(};
}
SDA = 1;
12C_high);
outhit = SDA;
12C low{);

return({cuthit);

unsigned char I2C_rdbyte()
{

unsigned char 1dat;
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bit inbit;
dat = O

[or{i=1;i<=8:144)

{
12C_high{);
inbit = SDA;
dat = dat<<1;
dat = datlinbit;
12C_lowl();

)

sDA =1,

12C_high);

inhit = SDA;

12C_low();

if{~inbit) dat = Oxff;

return (dat);
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