Palestine Polytechnie University
College of Applied Science

Prayer Electronic Calendar

Graduation Project

Prepared By :-

Abed AL-Rahman AL-Sharabaty
Mohammad ALqurnh

Nidal Idaiss
Supervisor: el S
Dr. Ra'ed Amro ;"_,ﬁ,-}" - In,: I,L_ahn = T Asdle .|'l
1?.‘1:' e BEY.... el
- —'-t'_"_::-_.—.-:.m_d ._:..fl

27-5-2007




Prayer Electronic Calendar

Prepared By

Abed AL-Rahman AL-Sharabaty

Mohammad ALgqurnh
Nidal Idaiss

Supervisor:
Dr. Ra'ed Amro

Graduation Project
Presented to Applied Electronics in the College of Applied Sciences

Palestine Polytechnic University

As a requirements for the Degree of Bachelors in Science in Applied
Electronices

Palestine Polytechnic University
2007




Palestine Polytechnic University
Hebron — Palestine

Prayer Electronic Calendar

Prepared By

Abed AL-Rahman AL-Sharabaty

Mohammad ALqurnh
Nidal Idaiss

According to the instruections of the supervisors of this projeet and
e acceptance of the members of the examining committee, the

geuject is submitted to the department of applicd electronics in
#oplied science as partial full fillment for the bachelor degree,

the Department Signature Supervisor Signature

L R T T T T T e T ]

27-58-2007
Dedication




Electronic Prayer Calendar

Prepared By

Abed AL-Rahman AL-Sharabaty
Mohammad ALqurnh
Nidal Idaiss

Supervisor:
Dr. Ra'ed Amro

Palestine Polytechnic University-2007

Abstract

This project is very useful to Muslims, since the prayer is the most
important thing in our religion, and its importance to announce for
praving at the accurate time .Our project displays the real time along with
and the {ime of the announcing for the five prayers along the year , and

when the real time becomes cqual of any prayer time ,the athan will
work .
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Chapter One

Introduction

Motivation

Digital timing alarm has several and important applications in the nowadays
technological life. It has the advantage of accuracy and flexibility.

The accurate execution of ALathan (pray - time) is of religious importance.
However, and due to human emur this is not always achicved. Furthermore, the
inereasing number of mosques makes the synchronization process of AlLathan

necessary, This would satisfy the Islam demand to displine.

1.1 Importance of the Project

This project which we called " prayer electronic calendar” is very useful to us as
Muslims, because the prayer is the most important thing in our religion, and it's
impurtance to announce for prayers at the accurate time. Also, this system of storing |
controlling and displaving data could be used and applied for ather purposes such as the
timing of lectures in the university.

1.2 Main Idea of the Project

The general idea of the project is to store the ime of prayer in a storage unit and
uses the microprocessor to read this time and display it al a seven segment after
comparing it with the real date and real time. The next step is to determine- by the
comparing programs- the exaet time of the prayer, then work on the interruption of the

Al athan devices.
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1.3 Literature Review

The idea of using the announcement system was applied in many countries and in
some cities in Palestine. Bul this system was based on the principle of connecting all
mosgues of the city to one athan by using the wire system ,If our project is applied in
the mosque, we can perform the announcernent in the city at the accurate time.

During our preparation for this project, we found a project with similar idca.
However, this project (Digital Muezzin) was presented in August-2003, For more
details sae [1],

To achieve this purpose, certain computer programs can be used to caleulate the
time of prayer by determining the position of the city, the month and date, and enter it

using specific equations. But, this program is designed to deal with computers.

1.4 Mauin Parts of the Project

The project is divided into two main parts. The first one is the hardware part and
its elements, This part includes the selection of suitable intcgrated chips (ICs) lor the
project and connecting them in one cirenit. The second part is the propramming of the
system which will execute all the goals of this project.

1.5 Cost of the Project

Table 1.1 : Cost of the Project

Parts | Quantity Price (N1S)

3085 1 15

DS1643 1 40




Resistance L70 34
1€ 74373 28 70
?.2 7447 2 12 f
1C4514 | 2 ;
IC 74138 2 o %
; 7-Segment Display 24 276 i
Board 80cm 75 i|
._Wire 25m 20
Capacitors k1l 15
EPROM27C128
Optocouplers
J-K Flip Flop 6
Total 700 (NIS)

1.6 Project Contents

The report contains four chapters: In chapler one we give a general outlook about
== project and its importance. In chapter two, we talk about the system model by using

“¢ block disgrams, figures and discussing the main idea of the principle. In chapter

Sree, we discuss the operating system and the flowcharts of the praject program.

“Bapter four , contains the practical realization of the project.
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Chapter Two

Project Components

2.1 Project Components

Our Project will display the pray times al seven segments and play the athan at
its time. To built the project, we need special components including the following :-
v Power Supply
Microprocessar (8085)
Dallas real time clock (DS1643)
EPROM (27C128).
IC74138 (Decoder)
1CC7447 (Decoder)
IC 4514(Decoder)
1CT4373 {Latch)
Seven Segment
Resistance
Capacitors

Sound Storage unit

Optocouplers
J-K Flip Flop
Relay

oo, T, SRR T S T B R S e T T e




2.2 General Block Diagram:

As we mentioned in the previous chapter, the project is consisted of two parts,
hardware and software. The hardware system will be discussed in this part by using the

block diaprams.

| MPU | | Display
—V

System Clruit
Power |— ~ ﬂ
Supply | 7
PP Alathan
Circuit

Figure 2.1: General Block Diagram




1.3 First part (Power Supply)

There are many types of power supply. Most are designed to convert high voltage
AC main electricity to a suitable low voltage supply for electronic circuits and other
devices. For our system model we need a 5VDC power supply.

2.4 Second Part ( Microprocessors System)

Microprocessors are widely used as controlling components in all kinds of
nstruments. In this cases the microprocessor with its peripheral extensions is the most
responsible component for the functionality of the project. If the microprocessor fails,
the complete instrument will fail.

Theretore, it is very important to understand the major blocks inside the
microprocessor based system, The Microprocessor is a device contiining functions
equivalent to a small computer's Central Processing Unit (CPU). It is capable of
performing basic computer functions. [t can be incerporated into system designs where
such functions are required. A Microprocessor by definition means that this is only the
central processing unit, with instruction decoder, registers and Arithmetic Logic
processing Unit(ALU).

e >

ProgrmmmCounter

ALY

N,

Instructicn
Decoder

r
< Pt

Figure 2.2; Block Diagram of Microprocessor System




The 8085 MPU performs the operation using three sets of communicating lines.
They are: the address bus, the dala bus, and the control bus, These buses are shown as

groups in the figure 2.3.

A15-A8
AT-AD High -Order Address Bus
0 EPROM | |RAM _ | | Cupw
Ll RD R WR | | EN
11T 19
D7 /{ |
o] .\ Nata Bne
T |

Figure 2.3: Basics of Micraprocessor system hus

2.4.1 Address Bus
The address bus is a group of 16 lincs generally identified as A0 toAlS, and this

bus is unidirectional .The MPL uses the address bus to perform the first finetion which

includes identifying a peripheral oz a memory location.
This means numbering system of 16 binary bits and is capable of identifying

65536 memory registers, cach register with 16 —bit address [4].




2.4.2 Data Bus

The data bus is 2 group of eight lines used for data flow, These lines are
bidirectional data flow between the MIPPU, memory and peripheral device, The MI'U
uses the data bus to perform the second function which includes transferring binary
information, The eight data lines enable the MPU to manipulate B-bil data [rom 00 lo
FF.

2.4.3 Parallel I/0:

Parallel [/0 is the most used in a simple microeomputer applications.
4 parallel 1/0 means that there are a number of static inputs or output bits, These
outputs can be used to drive some lights, to switch some relays, to drive a display
And 50 on. The inpul bits can be used to read information from switches etc. A simple
parallel 1/O can be done by & simple register component like a 74L8373, With these
companents, the user can switch every bit as an input or output, 5o, these components
are very [lexible for many applications,

In this type of /O mapping the MPU used eight address lines to identify an 'O
device, which is known as peripheral-mapping. The 8-address lines can have 256
sddresses; thus the MPU can identify 256 input devices and 256 output devices, [4]

244 The Memory
Every microprocessor system needs a memury block. In general, there are two
types of memory:
* Program memaory.
* Data memory.

Program memory is used to hold the application of the program. This must have a

memory which doesn't lose its imformation when the power is shut down. At power up,




the CPU begins to read the instructions from this memory. In most microprocessor
applications, the program memory is a READ ONLY MEMORY (ROM). There are
different types of ROM available. The most used one is the Electrically Programmable
ROM (EPROM). This chip could be programmed with a special programmer and could
be erased by applying uitra-violet light.
Date memory is used for the dynamic data which is generated by the application

program and for the STACK. The stack is a portion o' memory where the CPU saves

its own intemal registered data for calling a subroutine

2.4.5 The Mapping of the Project

In our praject we need to use three kinds of memory. The EPROM to store the
program und pray times. We nced two registers to slore one time of AlLathan which
means thal we need to use 3650 register to store time of Alathan for the fve times of
prayer nlong the year, Also we want to use the DS1643 as an 8K x 8 nonvolatile static
RAM with a full function Real '] ime Clock, because it has an internal real time clock
which called Dallas, So the address of the memory will ba;

1-EPROM address

The EPROM is a 8k memory chip that requires 13 address lines from A12 to Al
therefore only three high —order address lines (A15, Al4. A13) must be decoded. To
assign the starting address, 0000H, the logic levels of AlS-Al3 should be zero. By
using the output 00 of the decoder to select the EPROM memory chip, address lines
Al5-Al4 must be at logic 0 . The address range of the EPROM is as follows:
AlS Al4 Al3 A2 ATl AlD A9 AB A7 A6 AS Ad A3 A2 Al AD

ﬂﬂﬂ'ﬂﬂl}ﬂﬂﬂﬁﬂﬂﬂﬁﬂﬂ=ﬂﬂuﬂﬂ

DGUI]JIIII]ii]I]=IFFFH




2-The RAM Address

The 8K RAM requires 13 address lines from Al2 to A0, and the memory chip
will be selected by the vutput O1 of the decoder.

AlS Ald A13 AL2 All AID A9 AR A7 AGAS A4 A3 A2 Al AD
0 0 | g 0 0 0 % g a8 @ 06 6w W oB
g 0 1 1 | 1 1 1 | (e (S s | TR

The address range will be from 2000H to 3FFFH, and the table2 is for the address of
the real time registers.

RD WR
‘J_} _‘-
OF OF WE |
Atz | BE78
RAM
e ! ' AD _|
Data Line Diata Line

Figure 2.4: Block Diagram of the Mapping




The real time clock information resides in the eight uppermost RAM locations. The

RTC registers contain year, month, date, day, hours, minutes, and second's data in 24-

hour BCD format.
Table 2.1: Address of The Real Time
- DATA iy ; .
ADDRFESS FUNCTION | RANGE
B, By 13 B, 13 I3 By 13, NG
IFFF 2 = = — = | Year K-8
3FTE x X x . T = = anth 01-12
IFFD A A - - - - P =31
AFFC p o I X X X —- - - [y 0 -07
AFFB 5 X s e =TS ¥ [{our Bi-23
AFtA X -— = — - - - Mintes (.54
3FF9 osr — - — - Seconds 0i)-34
iFTE [ W R 3 3 5 X x n ool Al
O = BTGP BT o= READ HIT FT = FREOUBHEY TEST
W =WRITE BIT K= UNUSED

2.5 Third Part (Output of the Calendar)

The nutput of the calendar is divided into two f¥pes: the first one is the seven
segments which will display the real time in hours and minutes, the date in month and
day, the time of the nlathan for the five prayer. For every number we need a seven
sszment, So, we noed 24 seven segments, For CVCry seven segment we need to use latch
=nd decoder (7447 for CA sepment) that convert the data from the BCD code to seven

scoment.

The output port address range is between 00 and FF and the selection of the port
will be achieved by using the decuder 4514 output selection to chonse the output port

which includes 15 port of 7-segmant and alathan cireuit .
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Figure 2.5: The Output Ports with 4314 Decoder

The input lines of the decoder were connected to the low address lines AO-A3 and 1ts

output {00-013) weze connected to the enable of the sepments latches. So, every two

segments will dial as one port. The output lines selection 014,015 were used to enable

the AlLathan ciromts.




2.6 Fourth Part {The A Lathan Circalt)

To store the ALathan spund in g Slorage unit chip, it must convertod ta the digiral
form, and when the time of ALathan fetclics, the MPU will INT the Alathan Circuit,
and the sound of ALathan will he converted (o the analog form, then iy umplifier and
speaker,

We used a unit of suiind where the Alathan was stored on, and 1t is required to be
switched on or off only by the microprocessor with a digital eircuit as shown in figure
26 .

f o ELYL
J_ Ll ] Lawaper

et KC'THAMD

~= ACTOAHE

AC D

Figure 2.6: The ALathan Circuit
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Chapter Three
Programming

3.1 Project Operating System

The system of our calendar is very simple. The 8085 MPU will execute the
program instructions, which include reading the real date time from the Dallas clock.
Then, it reads the lime of alathan of that date from the memory and display il. The time
of hour in the Dallas and EPROM is in the 24-H system, so the program will convert it
to 12-H system (AM& PM). Then, it displays it at the seven segments. After that it
reads the real time from the Dallas clock, and compares it with the time of AL-Athan of
that date which is stored in the EPROM. If the match occurs, it will interrupt the AL-

athan circuit to play.

EPROM

MPU Display

[ALathan
Circuit

Figure 3.1 : Project System



3.2 Flowchart for the Project Program

3.2.1 Displaying the Heal 'T'ime

READ MONTH

|

 DISPLAY

l

READ DATE

o t 1
DISPLAY I

-

READ HOUR

!

DISPLAY |

|

READ
MINUTE

BIEPLAY |

”4'@

Fipure 3.2: Displaying the Real Time




3,2.2 Determining the Start Address of Month

l From 1

READ
MONTH
(DALLAS)

PUT RDORES AT PUT ADDRES AT
RDDRESS START ADDRESS

OFMONTH 01 OF MONTH D2

READ DATE

(DALLAS)

Figure 3.3: Determining the Start Address of Month




3.2.3 Determine the Start Address of Day

1 From 2

RED DATE
(DALLAS)

|

A=A-1

|

LOAD
COUNTER=10

l

MOV Ato B
LOAD A=00

|

> A=A+B

|

COUNTER=COUNTER-1

NO

15
COUNTER=0

YES

MOV Ato B
AS COUNTER
LOAD A=00

!

Figure 3.4: Determine the Start Address of Day




I from

INGREMENT HL

¥ REBISTER

COUNTER=COUNTER-1

NO T
IS

COUNTER=0_

YES

RETURN To2

Figure 3.5: Determine the Start Address of Day




3.2.3 Display The Time of Prayer

1 From?

LOAD COUNTER=10

L

LOAD NUMBER
IN MEMORY

|

: BISFLHY

!

COUNTER=COUNTER-1

!

YES

COUNTER=0

NO

INX H

PUT POINTER
AT FIRST

ADRESS

Figure 3.6: Display the Time of Prayer




3.2.4 Compare the Real Time with the Time of Prayer

READ HOUR
OF ATHAN

3
STOR AT REGISTER B O

I

A«E

READ HOUR
(DALLAS)

I

A=A-B

INGREMENT HL
AEGISTER

23




l From @

READ MINUTE
OF ATHAN
STOR AT REGISTER B

1

READ MINUTE
[DALLAE)

|

A=A-B

A<B

INCREMENT HL
REGISTER

TURN ON
ATHAMN CIRCUIT

L

INCREMENT HL
REGISTER

| ons

Figure 3.7: Compare the Real Time With the Time of Prayer
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Chapter Four

Practical Reallzation

This chapter contains the practical realization of the project and the steps of

execuling lhe project . We divided the work inta four purts.

4.1 Display Cirenit

First, we made a test on the display circuit design using the circuit maker
simulation as the schematic 4, 1 and the simulation was done successfully. The second
test was done by connecting the sample parls of the display circuit at the bred bourd.
Afler that we connected the display circuit at one board,

4.2 Control Circuit

This circuit is the most impartant part in the project. It was connected carcfully as
shown in schematic design 4. 2 by using the wire raping method, and the following
tests were done,

1- The MPU Testing

Firstly the control cireuit connection was tested using the ohmmeter to ensure that the
connection is correct. Then, the output signals of the MPU like ALE signal was tested

by using the oscilloscope.

2-The EPROM Testing

The ather testing was for the EPROM by writing the following testing program and
testing the output signal of the SOD (pin 4) of the microprocessor. A square wave was

achicved which mean that the EPROM is working properly.




MVI  A0C
SIM
MVT A40
SIM
JUMP 0000H

3- Real Time Clpck Testing

First, the clock was adjusted manually at the bred board vsing logic switches to

enter the values to the time registers as given in table 4.1.

Table 4.1: Adjusting Clock

A3 A2 Al Al VALUE STEP
1 0 0 0 80 Enable Control Registers
1 0 0 1 0o Initialize Seconds =0
| 0 l 0 Minutes | Initialize Minutes
1 ] 1 1 Hour | Indtialize Hour
1 ] 0 0 Day Initialize Day
| 1 0 1 Date | Imtalize Date
1 1 1 0 Month | Imitialize Month
1 1 1 | Year | Tmtialize Year
1 0 0 0 00 Start counter




Afler that, the Dallas was tested with the system by applying the program which reads
the value of time and display it at the segment:-

START: LDA 3FFD
ouT OoH
LDA 3FFE
ouT 01H
LDA 3FFB
QuT 02H
LDA 3FFA
ouUT 03
JMP  START

4.3 The Athan Circuit

The ALathan circuit was designed and simulated at circuit maker. Then, it was

tested at the bred board hefore connecting it to the control circul,




4.4 Problems |

The most problems was through programming the project .Since we denl with two
cots of number (RCD&ITTEX) and it is necessary to convert frum one Lo another in

some operation .

4.5 Result

The project was worked successfully ns we designed, the time of pray was displayed

acouralely,

4.6 Recommendations ;

1-It is more eftective to use a printed board circuil for this project because it is more
effective for a lot of wire connection.

2- A big 1.CD could be used instead of the large number of seven segments. And il is ' |

more better for personal user.
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The Software

We store the times of prayer at the EPROM with the starting address 1000H,
Then, we write the program of the project which was implemented the flow chart in the
previous chapter and download it to the EPROM at the starting address 0000H,

Assembly Program

START:  LDA
ANI
ouT
LDA
AN
oUT

3FFEH
1FH
03H
3FFDU
3FH
2H

CALL SUMUR

LDA

3FFBH

CALL HOUR

LAB: QUT
LDA
ANI
ouT

00H
IFFAH
EF
01l

CALL MONTH

Read Value of Month From DALLAS

Read Value of Date From DALLAS

Renad Value of [our From DALLAS

Read Value of Minutes From DALLAS

Function of Determine the Month




OME

THREE:

FOUR:

CPL  02H

iz TWO
CPL 03H

JZ  THREE
CPI 04H

JZ  FOUR
CPI  05H

JZ  FIVE
CPI  06H

JZ  SIX
CPI 07l

JZ  SEVEN
CPI (8H

JZ  EIGT
CPI 09H

JZ  NINE
CPI 10H

JZ TEN
CPI 11H

IZ  ELEVEN
CP1 12H

JZ  TWELV
LX1 H,1000H

CALL ADRES
RET

Lx1 ©,1136H
CALL ADRES
RET

LXI 11,1258H
CALL ADRES
RET

LXI H,138EH
CALL ADRES
RET

Lx1 H,14BAH
CALL ADRES
RET

Put pointer at Starting Address( M=1)

Put pointer at Starting Address{ M=2)

Put pointer at Starting Address( M=3)

Put pointer ar Starting Address( M=4)

Pul pointer at Starting Address( M=5)

33



SIX:

SEVEN:

EIGHT:

NINE:

TEN:

ELEVEN:

TWELYV:

ADRES:

ADDE:

crl

LXI I, 15F08
CALL. ADRES
RET

LX1 H, 171CH
CALL ADRES
RET

LXI H 1852H
CALL ADRES
RET

LXI H, 1988H
CALL ADRES
RET

LX1I H, 1AB4n
CALL ADRES
RET

X1 H, 1BEAH
CALL ADRES
RET

LXI W, 1D16H
CALL ADRES
RET

LDA 3FFDH
ANI 3FH
OuUT 02H
SUl  01H
MVI C,10H
MOV B.A
MVI A D0H
ADD B
DCR C
INZ ADDE
MOV R.A
DaOH

mz LT

Put pointer at Starting Address( M=6)
Put pointer at Starting Address( M=7)

Put pointer at Starting Address( M=8) J

Put pointer at Starting Address{ M=9)

Put pointer at Starting Address( M=10)

Put pointer at Slarting Address( M=1 1)

I'ut pointer al Starting Address( M=12)

Function to Determine the Address of
that Dy

Order of Day=(date — 1)* 10)




LX! H,100001
JMP  DAD
INX H

DCR B

JHZ Fk ok
CALL OUT
RET

MOV DH
MOV E.L
CAL SUMUR
MOV AM
CAL HOUR
OUT 04H
INX H
MOV AM
OUT 05H
INX H

MOV AM
CALL HOUR
OUl 06H
INX I
MOV AM
OUT O7H
INX H
Moy AM
CALL HOUR
OuUT 08H
INX H
MOV AM
OuUT 09H
INX. H
MOV AM
CALL HOUR
OUT 0AH
INX W
MOV AM
OUT 0BH
INX H

Funetion to Display the Time of Pray

Display Time of Fajer

Display Time of Dohor

Display Time of Aser

Diisplay Time of Magreh




OUTS:

TIME:
DATL:

MDNUT:

NEX :
1l

ATHAN:

FAG:

MOV
CALL
ouT
INX
MOV
ouT
MOV
MOV
RET
MOV
LDA
ANI
QuUrr
LDA
CP1
JZ
SUB
Y
JP
INX
MOV
LA
ANI
ouT
sUB
M
JP
CALL
IMP
INX
TNX
JMP

LDA
ANI
CP1
1C
QuT
CALL
RET
ouT

AM
HOUR
DeCH

H
AM
NDII
HD
LE

B.M
3FFAH
EF

0l1H
JFFBH
01H
START
B
DALL
NEX

H

BM
3FFAH
EF

O1H

B
MINUT
1
ATILAN
II

H

H
TIME

lFFBH
IFH

06H
FAG
(OFH
DELAY3

DEH

Display Time of Esha

Determine the Time of Alathan

[f Real Time Less than Time of Pray Tirnlc
If Real Time Larger than Time of Pray lime

Function of Alathan Circuile

Determine if the Athan is Fajer or nol



CALL DELAY4
RET

cction For The Sumer &£Winter Time

LDA3FFE

ANT
CPl
JZ
JC
2L
INC
JZ
JC
LDAa
ANI
CPl
J£
JNC
JC
LDA
ANI
CPl
JZ
JNC
MVI
Ml
MVI
RET

“on For 24/12 Sysiem.

1FH
(411
COM
SHAT
10H
SHAT
DAY
PLUS
3FFD
3FH
07H
PLUIS
PLUS
SHAT
IFFD
3FH
231
SHAT
SIAT
C,01
RET
C,00

ADD C
cPl 12H
JE LAB
I LAB
stl 12H

RET

Read Value of Month

Compare if The Month Between 04 &10

(45

Add One Hour to the Time

Convert From 2410 AMPM

L d
|
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MICROCHIP

__27C128

=ATURES

e ——— e EE
128K (16K x 8) CMOS EPROM

e ———"

=ch speed parlormance
20 ne sccess tima aveilatla
05 Technelugy for low powsr consumpticn
20 miy Active Gurran
20 A Standby curran
“ory Bregramiming avel able
~nzerlon-compatioe plastic packages
2 1D gids aulomated Srogramming
arate chip enable and outsut enable sontrois
o spasd “mxpress’ programming alpoihm
=nized 16K x 8: JEDEC slandard pinouts
-Fin Bual-in-ine gackaga
=-fn PLCT Package
-2in S0IC package
22 snd real

abe §

=ale for the following lemperature ran s -

mimarslal; O'Clz+¥0'C
Suttrial; ~40°C to +85'C
=malive: -#0°C lg +125'C
-RIPTION

—oohlp Technology Ine, 270128 9 8 CMOS
slectrically) Programmable Read Only Mems-
= Sevioh = organized s 18K words by & bils
=), Accesging individuzl byles Fom en
ransition or from power-uo (chin enable pn
= azcomplished in fess han 120 ne. CMOS
=0 Urocazeing ensbles this part to be used in
snere reduced cowar consumplicn and Righ
=0 raquirements.A complate family of pach-
“erad to srovids the mast flexibilly in appiica.
surtage moun L epplications, PLCC, SOIC, or
*2ging s aveilable, Tapeand res! packaging
sizhls for PLEC or S50IC packages. UV eras-
5 Bra 2|80 available,
amily of packeges |s offered to provids the
¢ napplications. Forsurfacs mourt apoli-

=% or BOIC pagsaging is avellabls Tape
=237Irg Is also availabls lar PLEC or S0IG

pTREILDgY.ing

PACKAGE TYPES

PLCC

{9

DIRf80IC

CE! 090 poge 1




:7C128

ELECTRICAL CHARACTERISTICS

1-2;

TABLE 1-1; FIN FUNCTION TABLE
Maximum Ratings* Name Funetian
and input voltages wrt Vas...... <06Vt <7.05v AD-A12 | Address Inguts
swliage w.rl Vas during CE Chip Enzbla
UL ¢ LB GRS £ 117 o T =t
S o AD WAL VSS . DEV I 148V Oulput Enabia
wtvollage wrl, Ves,........ -0.6V io Voo +7.0v FGM Frogram Enablg
A LB S EirE i st ~B5'C o #150°C Vee Frogramming Voilage
tetep with powsr epplisd . B5'C o +125'0 od- 07 Cata Qutput
Stresurs apove shose lated under *Masimen Falirgs” 5
% panrarn! damage to e device. This s & sbiess rat- i o e
o lunellaral aporetion of the device 8t thase or any ez Ground
“maliang above those Indlcatad In lhe opemicr ligtngs vl
==liun Is ratbmpliad, Exgasure o maimum raling eon- NG Mo Conrection; No Internal Connee-
-~ miaded! perods may afec device rellskimy, lions
18] Mot Used: Mo Extemal Connection |5
| Alowed

READ OPERATION DC CHARACTERISTICS

Vies = <BW (£1T0%)

Cemmiercial: Tamb = 3'C lo +70°C
Indusirial; Tamb = 40'C 1o +85°C
Exlonded (Aulomottvel:  Tamz = 40°C 1y +125°C
Srametar Fart* | Status | Symbol| Min. | Max. I.Inrtsl Conditions
o al | Lagley* Vil 20 [veer| v
Laogic 0" viL 05 | o8 | ¥
=33 sl — ¥ 010 | pA [ViN=0wvee
=ges al Logie 1" Var 24 Vo len =400 pA
Logic "0 VL 045 | ¥ |lat=21ma
=4 all — L “C 10 HA [Veur=0vio'Veg
noe all — GiN — ] RE NN = OV, Tamb = 255G
f=1 MHz
=ance all == Cout — 12 PF | Wour =ov; Tamb = 25+C;
f=1MHz
W Currant, c TTL ingut e — 20 mA | Voo =55V Wep = Ver
|E TTL input  [afate) - 25 mA | T=1MHe;
OFE = TF = v,
1oUT =0 ma:
V=01 16 0.8V,
Wivt= 2 00te Vo,
| Mote 1 N
Surent, | C | TILinpat | cots) | — 2 | maA
ILE TTL irput == {3 A
all | CMOS input e 100 | pA | TE=Veoo+o2v
et all | FAead Mods IF® 100 | pA |VPP=BEV
W all | Read Moda Wes [ Vee-0.r| Veo W

wroial Tomperalue Rangs; || F=lndusiral ang Extendad Tampesahin Rangas
R Eciiva current inoreases 75 el tas MHz up o sperating frequency or all tamperatuns ranges,

= F8EE Micraeht® Tashnotogy Ine.




27C128

TABLE1-3: READ OPERATION AC CHARACTERISTICS

AL Testing Wavetorm: ViH = 2.4V Bnd Vi = DAGY, Vol =200 VoL =08V

Dutout Leac: 1 TTL Load + 100 pF

Input Rise and Fall Timas; 10 ra

Ambient Temperanra: Comrmercial! TEmbs @CI+C
Induzlrial; TamED = <40°C ta #65°C

Extended (Aulomoiive)  Tamb = 4S0°C o +125°C
2TCT28-12 | 2TCA28-15 | 2VC126-17 | ATC128-20| 27C123-25 !

Parameter Sym - i Units Conditians
Min | Max | Min = Max | Mir | Mex | Min Max = Min | Max
| Aadress to Cuipul Delay [tacc| — | 120 | — | 150 | — | 170 | — | 200 | — | 250 e |CE-DE=vL
CE t Quipul Celay IGE | — |12 | — | 180 | — | 970 | — | 200 | — |60 | ne |OE=Wn
OF to Cutoul Deley e | — | 68 | — | #0 | — | 70 | — | 75 | — | 100 | ne |[TE=ww
CEarDEtWOPHgh |we| 0 |50 | 0o [0 | o |50 o080 60| me
Impedance |
Output Hold from fow | 0 — |0 | =8| — 0| — |0 —: | ns
Addrass CE or TOF,
whichaver ocours firet | i
FIGURE 1-1: READ WAVEFORMS
Wi — e o
Aaldress Adoress Valld
_ Y | SlE———————0
CE \.,_ y i
WL ‘ =
- inEE —-I
_ ¥m ==
OE =
L toER| —-— J e R
2 Vi ,
fputs High Z = = E%%%f Valid Gutout LAY High 2
4 HEH ¢ g Ve s L
— i —-|

wates: (1) 1oFF §s specified lor OF or OF, whichever ooours first -
(2 OB may be delayed up lo Lce - LoE allar tha laling edge of CE without imoact on lce
{3] This parameter iz sampled and bs not 100% tesiad.

- =
== Microchip Techralgy. i

DE1 102K -paga )




'C128
iLE 14; PHDGRAMM!HG oc CHARACTERIBTJ‘L’.‘S

_——_—-_—___—__—__—__—___

— e = :
P.nlu'ar! Tamerei-_re anﬂb 25C t5 0 |
Ve = 5.5v 025, ymp

=TEovi+ EPE'-.I‘ —‘J
"———-—-——-——r-——-— — ¥ i e
Pnramataf S!aluﬁ || aymbal MJnTMu l..l'r.m;_r_ Coendifians
Tlages L::ugml __Wc{.-+1| s || ||
|||95,u:u II___VIL 0.1 | D'—B-—J v
sakoge T e ,.aA___f'-.r'w=DVL:UL.1: i}
raltzga Logiz™" _|| 24 || v ||Iai-.=—-$1:-3,'m. e —!
Legicn |I Vol .48 _L ¥ b= 2y ma _.II
e | T Tttt
—— el = ke _|__'____.____J__T'_.i._:9 1 1 )
"2l Drogram I SN - Note 4 '
q_::ifT_h_hf_iiiE.'l___L__t__l____l 1-1__J|r125_L N ________j
L mUs! b appilad simullanaously or bafore Vps g

d rﬁ'm:--.nu i:lrnullanncl.rsly or afler Vep
= 1.5 PHQERAMM!NG AC CHA RACT ERISTICE

—-——-—___ —

" Pragram \-ar fy AC T msnrlg Wavalorm: 'n- H—E‘ gy Hﬂl:' "r"u.- ‘451." "."I:}H-Q :ﬁr 'JfJL— 5‘« ||
3 Irhilit Mogag Ambizng Temperatira: T&ml:--=£5""‘t &0
_Vee=6.8v 2, S 020V, VRR = W = 950V 4 g geyr |
— A S [ et
Faramater .Symhul Min | Max | Units Remarks
=at-Un Tima r:-; — hﬂ-__J_ _1
L Times

AL _414 LI
?E‘%;r‘—‘ j :HT‘* R e

T —

--.'|'ir|e = __||_ H;-:s__j-__-_} = r{: T_ﬂ__h __||,

“wEo Widih 1 I'.F.-'.' Er:: 106 = = |1Eh:|ut- '1,:h:ar ||
Tme lES ' —_|| us
Ti

LRSS it s e *1 = -

__;Ti"_l?l__________—-______-_ tveg HE_-II_ e sag
o E S _ﬁu = |

e e e i
" EXprasg ::I‘g’.‘rilh"l‘l In tm. ,nmgrammmg Width tDJﬁI"EII e I3 100 g w58

T parameler iz gl ¥ SEmpled and ng 100% tastsg, Oulput finat s defined 51 fhe Eoint wharg fats Is np
i driven (sag Hming disgram),

= & O 1ptE Mnachs T.'-.-_-.':n.::.:;ug-; frg,
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FIGURE 1-z: PRDGHAMMJHG WA"H'EFDRMS (1)
T T URAMMING W
f-l—————Freqram——————-i-‘——————Vﬂrify — |
VM - —— — —-!——-— ] -
Addrass g! Andress Slahle '
Vi - - =

e TS e =

gk Z e !
Uty W — Data in Stabls —I-—u?_— i Ceta Ot Vgl
L E . 1

___f = T
s " —F’ IoH f‘— '
e |

“———“——_—

130V (3 e | _——|__!‘__‘}_—_

e Ao ey
o BV _j;: j\f;‘—r‘r‘ _—]L____

G b | | |
v X ;;__LL o o f

. e Valices ) T e —
o ?jv_%:j:s L lﬂ ;I |
oE :: i _:’ mﬂhj::____%‘i:___ - ‘4&‘_- |‘

Motuz: (1) T PLE timing referance s 081y fur VIL &nd 200 for Yim ‘
(2] toFan d e ure cnaractaisiics of the Tevice bul musl be accrrmodelng by [he progtanumey,

B Voo =gey i 23V, VPP = V= 130y 1g ey for Express algoritam
g R
B8LE 15 MODES

— e

SeeraionMode | TE | o ] PGH vee a2 | ane

]
| I
- ____‘:i':v_'_T‘_ O T T e _:-¢=[ ST Di?____“i
=gram WL ' Vip VIL Wi X Diy |
= Varity ' WiL YiL ' ViH - VH ' X ' Bour ‘
=eram Inhibit Vin ‘ X | X ' Vi X High 2
-y ViH ’ X X viee f X f High 2 i
=0t Disable ik ViH ' Wi Vg ’ X ( Hghz
-, L Vit i Veo i dently Code |
=o't Cas
Asad Moge For Read ogeraliong ¥ the: addressas arg stabig, [ha
Addrase seopss tine (ace) is squal 1o ihe delay rom
Mg Disgrams and Ap Characlaristicg) CE to outpu (oE). Data is tfransfarres in the autpul
W Mode is accoznsg when after = dolay from tha faliing edge of OF (ice)
B TF pin i3 low (o ROWer up (ensble) ihe chin
™ OE pin ks low 1 fate tha data to dhe output
g
— —— S

o lrnchio Tewhnology e A511003K:page &
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e

13 Standby Mode

The slandoy mode is defined whan fhe TF pin is high
(ViH) and & program mods = ned defined.

When thesa comdiions are mat, the supply current will
drop fram 20 mA 1o 100 A,

14 Oulput Epable

This festure efminaies tus cortention in micreproces-
sar-based syslems in which mutiple devices mey drive
the bus. The oulputs ge Inlo 3 high impadance stale
whnan the foliowing cundition s trus:

* The OF ans FGH ping avs both high,

15 Eroe Mot QLYo YAk

Windowed products ofer the capability fo erass fHe
mamary arey. Tho memery matr s erased o ks all
1's stele when exposed w0 ulreviclal dohe To ersure
complele eraswa, a doss of 15 watl-secondiom? |s
required, Tnis means that the devizs window must ba
pleced within ane incnand direclly urdemeath an uitra-
vidlel lamz with a wavelangth of 2537 Angslrams,
intensity of 12,0000Wisr? for approximatsly 20 min-
ules,

1.8 Eregramming Mode

The Express Algaritam has besn davelopad to improve
s programming thraughput mes in a produstion
snwirgnmenl. Up to tan 100-microsecond pulses ara
=pplisd urtll the byte s verified. Mo overcragramming
5 raquired. A fowchart of e exoress zlgorithm is
shon in Figure 1-3.

Frogramming Takes place v

1.7 Verify

Afer the array hes besn programined i musl Be vari
fied to erwurs all the bits hava been gorreclly pro-
grarmed. This rmods is eniered when all the foliowing
condilions are mat:

8) Vicis at the propar level,

B VPe isal tha proper VH level,

g} e TF ling is low,

d)  the FEN line |5 high. and

g} the OF ling is low,

18 Inhibit

VWhen prograrmming multizhs davicss in paralisl with di-
lerant cata, only CE or PGM need be undar separaie
control to aach devies. By pulsing the TF or B05M fina
iow on & parficular davice In conjunction with the S0
or GE lina low, ihat device will s programmimed; sl other
devizes wih CE or FOM neld high wiil net be pro-
grermmac With tha dats, alihough address and data will
be avellable on thak input pins {i.8,, whan 2 high leval
is presant on CF ar PGM); and the devica is inhished
[rom programming.

19  |dentity Mode

In this mode speciic data Is oulput which identfios the
minufecturar as Microchip Tachnalogy [nc. and device
type. This mode i snterad when Pin A9 |z taken to W
{11.8V0 12.5V], The CEand OE (nes must be al Vi,
Al |5 used lu BCCBEE ANy of the lwa nor-arasabls bylas
whosa dala appeans on OO through OF.

Pin —s= Input Dutput

2l VoG iz brought o the proper voltage, : > ,w
] 'u'l-‘r-*labmug‘]iiuthuprﬂnﬂr'\*mmel. Idantity olcjo|joo(0|lo|O a
2} the T pin is low, A0 1zlel5!a|a]2]1]0 .
¢} the OF pin Is high. and !
= tho PEN pin s low, Marufacwrar | VIL (0 [@]7[D[T]0(0]1 [0
Fnze the srased stata s “1" intha AITRY, programming | DBevics T"Fﬂ | VK |1 ]ojojojojolr il Eﬂ_
#T sreguired, The adoress 1o be progremmacd s sat " Goda syojectto thanga
2 pins AD-213 and {he data i be programmed Is pre-
=nted (o ping OC-C7. Whan data and addréss sra sta-
==, OE s high. TF Is low and a lew-goirg pulse o the
"5 lins programa that lacation,

e —— e =

T003kK-paga

#1996 Micreatis Tachmology Ine




DALLAS

SEMICONDUCTOR

DS1643
Nonvolatile Timekeeping RAM

FEATURES

& Form, fit, and function compatibla with tha M<ABTOR
Timeseeping RAhM

» [niegratad MY SRAM, real lime elock, cryetal, power-
fail control gircuit and fithium enengy soUMS

» Standard JEDEC bytenvdda B:Cx B sialic RAM pinoul

o Clock regisiers are gocessac (dentcel o ihe stals
RAM, Theze registers ara rasident In ihe eght lop
RAM locadons.

& Totelly nomwoellz with over 10 yeers of cperation In
the sbsence of powear

& Apcess timesof 120 ns and 160 fe

s Quanr assuracy +1 minute a manth @@ 25°C, fectory
calbreted

= QLD ooded yaar, manin, dals, day, hours, minules,
and seconds with leap vear compersatizn valid up to
2100

® Powsr—ell write protection alowe far =10% Vee
pawss supply miarants

ORDERING INFORMATION
CR1845-XXX  2B—pin DIP module

I—il' =1Z0 120 n& ACCASS
=150 150 ns pooess

DESCRIPTION

The 051643 is a0 5K x B nonvoiatie smic RAM with a
Tl turiction res time ciock which ame both Sccessible In
& hytewids farmsl. Tha norletila ime keeping RAM &
pin And funchion squvelsnt to any JEDEC standand
84 x 8 SRAMN. The tevice cen-also be easlly substituled
in ROM, EFROM end EEFROM sockets providing remd!
wriia nonvolatiity and the addition of tha resl Hme tlock
funztion, Tha real ima ciock information regdas in the
alght upparmosl RAM locations. The RTC reglsters
mmntain yean, monih, date, day, hours, minules, 8nd 54-
gands dats in 24 hour BCD format. Comeclions for tha
dey nf the month ared lesp year ere made automatizally.

PIM ASSIGNMENT

u:,.:—ul'wc
CLRE] ar j WE
P..‘Il:] =0 | | cE2
Al 4 =l
a8 M| s
agE o s
AVl 2| oE
Al ge Fall | EAD
.ulls w | &
An g v =0 | oor
st B 6| ooe
oo |1z T | Dt
a0z | 13 46 | oo
G ] 1+ 15| b

ZB-TIN ENGAPSULATED FAGEAGE
(T00 ML FXTEMDED]

The RTC clock rogisters are double buffered lo awaid
access of Incarrset data that can aceur during clock up-
data cycles. The doubls bufered systam also pravenis
{ima lnes 2 the dmareesing coundoen conlinues un-
ahalad by asoess ko Ume raglster data, The DS1643
alzo pontains 1w awn power—all circuitny which dese-
mets e d pvice whan the Ve supply |5 inan outof olae
ance candition, This feature pravents!ose of 2ata from
unprediclable system cperation brought an by kaw N'og
as orrant access and update oycles ara avoldad

195 &y Db Taemndiastey T

TCopmgt Comrsion
JIHI?"ulhunﬂ_ o rmoran ot maTieg
e e vl -
Soas Eomeorrsiury de s

DLAEET 4111




1843

*N DESCRIFPTION

o-Ald = Address Input

’ — Chip Enable

- Cutput Erabie

~ ‘Wrile Enable

= Mo Cannection
- = +5 Vrits

D — Grooapd

O0-20d ~ Date inpuliTutput

| A

“LOCK OPERATIONS-READING THE
CLOCK

Hile the double buffered registor struciure redu cas tha
sancactreadingincomestdala, infernal ppdatestothe

751643 BLOCK DIAGRAM Figure 1

DS1842 clock ragisiems shoukd 0e halted before dock
data |z read o pravent resding of dats in Iransitdon,
Howevar, halling the internal clack register updaling
process does not affect clock accuracy. Undatng s
haltedwnenaone |2 wiitten Inlo the read bit, the sevenin
mast slgnificant oft In the control register As longas a
one rameing In that positlon, updating 1s kalted, Aflera
halt is i=susd, the reglsters raflact tha caount, Ihatis cay,
date, and ime that was curmant at the moment the hall
command wes issued. Howevar, the inlsmal clock reg-
istars of (e dodibho buffared syslem continue ta updats
S0 hal the clock scouracy is not aTeclad by tha ancazs
of cele. All ofthe DE16432 regiswers ara Lpdated smul-
tencously efter the clock stelus |3 resel. Usdating s
within & second afiar the read bit is writlan o 2ara.

J— CLDGHK,
RSCILLATOR AND B P S —— . -
s kHe ] | cuock countcows ﬂ_ ;} LR
—I—_ CHAIN
']
- - =
WE
BE X B W BRAM
Ve
POMIER MEMITOR, FOWES GOOD Ik i N2
K] Wi, ANLY - b
Wiy T E PROTEG TION e

Vo

=




CS1842
051643 TRUTH TABLE Tabla 1
| Ve | CE |CE2| DE | WE MODE DQ POWER
v | ¥ | x | x | oeseEcT HIGH 2 STANDBY
x | ve | x | x | oeseLect HIGH 2 STANDBY
SVOLTS£10% | Vi | Vi | X | W WRITE DATA I ACTIVE
"R EEr READ DATA OUT ACTIVE
Vi | Ve | Vi | Wik READ HIGH Z ACTIVE
wsvorrs | x | % | ® | x | pesslecT HIGHZ | CMOS STANDBY
Mot
VAT x | x | & | x | oeseLEcT HIGHZ | DATA RETENTION
| MODE

SETTING THE CLOCK

The B=bit of the contol registar s the wrils Eil. Satting
e wille Bl o g one; | ke the read &, halls updates 19
ihe 03164 Araglstars. The useroan than load thamwith
the correcd day, date gnd lime daE Iy 2< hour BGO f-
mat, Rassiling the wrile bit 12 2 zars then frenafars
thoas velues o the actual clock counters snd afows
rormeal pperalion tn resuma,

STOPPING AND STARTING THE CLOCK
OSCILLATOR

Tha clock oecillator may beslapjied al any e, T In-
reasa the shelf ifa the escillaior can bo tumad off o
iini e currant dzaln from the battery, Tha DSC bt &
ne MSEB forthasacundsregisters. Sefting [ioa 1 slops
ne ool

SREQUENCY TEST BIT
216 of e day byis is the frequency test b, When the
“aquency bast bl ks sat to legic "1° and tha oaclslor 5

rannirg, tos LSE of the secends reglsterwill laggha al
£12 He. Whan the seconde reglster |z baing reed. the
D00 Ima wil toggle a1 the-512 Hr fraguarcy a3 long 85
condilions for aceess ramain valid {.a., GE low, TF law
CEZ high,and address for sscosds reg stz remaln valid
and staa's)

CLOCK ACCURACY

Tha 051643 |5 guarantesd 10 keeo lime aceuracy Lo
wilnin+1 minute par month 3253, The clock is-call-
brated at the factsry By Dallag Semicorductor using
gpeciy/ celioration nonvoiatia turing sements, The
051643 dogsnotrequire additional cal bration and lem-
perature deviaticns will have a reglllble efectin mest
apphications. Farinsresson, matheds of field clack cal-
[bration sre not available snd not necessary, Alampts
lo caliorete e clock thal may be used with similiar de-
vice types (MHABTUHE farily) will ol havs any aff=rl
aver though the DE1843 appedrs to accept cafibralon
data

#
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DE154d

:1_51 543 REGISTER MAP — BANK1 Tatie 2

DATA
ADDRESS FUNCTION
By By Bg Ba By Ba B, By
1FFF = = z I = = - YEAR  00-89
| 1EFE % * X = - - - . MONTH  01-12
1FFD X % = - - = = = DATE  O1-31
1FFE X FT b = x - - - DAY o4y
_'lFFE % " = = = - - - HOLR ﬂD—Eﬂ_
1FFA X 5 = = - = 7 ~ | miNJTES 00-59
‘FFH (o[ - - - - - - - SECONDS D058
1FF8 W 2 X X X % X X | CONTROL A
=G = STOPBIT R = READEIT FT = FREQUENCY TEST
. = WRITEBIT ¥ = UNUSED
SOTE:

U Indicated %" Btz ars riot dedealed Lo-any narticular function and can be uged as nurrmal RAN tits.

ZETRIEVING DATA FROM RAM OR CLOGK
=a 051643 is-in the mad mode whanaver WE {wrlte
~atia)is high and CE {chip enable) is ow. The deviee
~itacire ahows ripple-through scoess to any of ths
reas focallons I the MV SRAM, Valid dala wil be
semilable gl tha DO ing within Lua after the iast address
-t i8 stable, providing that the CE and OF accass
s gd states sra satisfied. HOE or OF accass imss
— nol met, valld date wil ba avaieble at Ine latter of
~= snable acoass (oo or at oulout ensbla 3cCess
—a [tyeal. The stase of the data inputioutzul pins (DA}
, -antralled by GE and OF. 11 the culpute are golivatad
wlare iy, the data nes are griven to an inlemmediale
szt Untl b, I e Bddrass Inputs ars changed while
= and OF remain valid. ouput datawilrem gl vraid far
mrtdlatanobd dme fioy) bul will thengo ndatarminale
=i tha nexl aldrass BoCBES.

WRITING DATA TO RAM OR CLOCK

Tre DS 1643 ks in the writs rmode wherever WE and CE
are | their acive state. Trastartolawrite i referanced
1o ke lattar ooelrring transition of WE or GE. Thia ad-
drazzes muct ba hald valid (hroughout the cyde. CEor
WE must retum iractive for @ minjmum of by prio” 10
{ne Initiation of anather read orwrita cycle. Diata inmust
bevald ins priorte the and ol writs grd ramaln valid for
sy afterward, Ins typical applicatian, the OE sigralwil
bes hign during awrile cycio Howsvar, DE can ba sctive
provided inal cam s akan with fha catable o avolc bus
conlention, FOE i low prfor to WE traneitioning fow the
csta bus can heeome acthea wilh read dala definad by
jra addraes inpuls, Ao banskion on WE wiil then dis-
able the outguts gz afler WE goss aciive.

g5 4HA
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Dstays

“ATA RETENTION MODE

e Vo I8 within nominal |imis (¥on > 4.5 volks) (ne
=31643 can be arraesed Fs Descrioed above by regd
= wrla cyclas, Howavar whan Viep Is balow ha [0=
=~fall paint Viag (paint al which wrile preleclion ooourg)
"= inlermel clock registers and RAM s bizcked from ac-
=35 This fs accomplished inte mally by Inhiliting ac-
53 viz he CE and CE2 elgnals, Whan Vi fzlla balow
== lavel of the iIntomal bialtary suppiy, power inpul is
seitceed from the Voo pin 1o the interna! hattery snd
=O0E BCUVIN, RAM, and Giock dats are mednta'ned from
w2 Sattary untl] Voo |5 returned to nomirel bavsf,

NTERNAL BATTERY LONGEVITY
The DS1644 hae g zaff sonlainsd Iithium power 3oures
Tt s desiged 1o provida enargy for clock aotivity, and

clock and RAM dats ratenlion when the Voo =upply is
notprasent. The cap ahility of thig intnmalpawu: sLipply
Is sulicient to power tre DS1843 continucusly for the
Ifg of tha equipment iy which |l is installen. For apacifi-
callon purposes, tho lifs Bxpeclency 5 10 yearaal 25°0
Witk the intermal ciock osellalor unning in tha ak EEMDA
of Vzc power, The DS1643 i shipped from Daas
Semiconcustar with the slock osclfator wmad aff, so
tha expeciad ife ghayid be considered |a start frog tha
Ume the clock oacillator i firse lurned ar, Actual o gx-
Pectancy of the BS1643 will be much banger than 10
ears sinte no Intarma| Wihium battery Bferyy (5 con-
sumas whan Vo s prasent, in faet, in mosl appiies-
liong, the iife ExpBEancy of the DS 1643 will b 2ppraK-
mazy aqual lo the shelfiifa (exoacted usefil llfe of tha
Fthum tuttery with na J=gd atzshea] of {he ithkam bl
tary which may prove ts b g long as 20 years.
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8085A

8-Bit Microprocessar

MILITARY INFORMATION

DISTINCTIVE CHARACTERISTICE

LT T

® SMOD/DESC qualifed

® §-Bnd SMHe seastions svallabie

& Dr-chip syetem cenfroller. advanced cycla Bntus nioe
matcn aveliazle for largs syslem conbel

& Four vectoned Iniserupls. {one s ran-rmasskabla)

® Onchio clock genemator (with saemal enysiel, 1C or
R/D nabwarm)

Bera n/earsl-oul port

Dagcimal, binary, and doubie-precision orithmatc
fii:act mddraseing copabiity (o 62K byss of fmamory
1.3 pe instructlon ocycle (BO33A)

0.0 ps Inslruction oycla (BIE5A-2)

1E0% soffware-compibie with 80804

Single +& ¥ power supply

GENERAL DEBGRIPTION

The BOSEA I5 & new genswtion, camplale E-bit paralial
central processing Lrd (CPU) ke instructicn sat B 100%
softwale pomoatile with (he BORYA microgracessor, Spe-
elfi=glly, Il 3095A incorperatas all of tha faslares tha e
#2ed felock penerator) and B228 (Eysiem gontralier) previd-
ad for the BOBOA. The 3085A-2 s a fasler version of tha
A0AEA. The BOESA b & 3MEz CPU with 10% supply
inlgrptcms ENd JOWAr pOwel COrEUmRel.

Tha EOBSA uses @ mulliplesad date bes The sdoross |&
split welvwesn 0 B-bil addrase buy wrg the Bbit dsie bus.
The on-chis aggress ialohaa of B165H/5EH memary prod-
ucls elligw 8 dieet infardave with S0B5A. Tha BOESA
CEMpORENs, inthalng varkous timing-compatibls support
chips. alow sysiem smod actimizalian.

BLOCK DIAGRAM
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CONNECTION DIAGRAM
Top View
DIPs
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Nals: Pin 1 is merked for adentadon.

MILITARY ORDERING INFORMATION
Standard Militery Drawing (SMD)/DESC Praducts |

AMD prushucts for Aercapece and Dedansa apalizatens o'e avalaole in saveral packepes end ceecating renges. Stananrd Miliary |
Drawing (BMO) DEEC products mra Ty comaliant with MIL-5TC-BE3C -mamnmng%na ordur num!:?ar r\'uahd Camibinatian Ih'nrI
SMLDYOESC croducts i larmad oy & eombianhon of: e, Miliksry Drawing Pari Numbar

b. Devige Type

c. Came Gulline

d. Lead Finigh

R0 i) X

b— d. LEAD FINIEH
¥ =dny Lasd Finleh Acceplable

e, CABE QUTLINE
@ = 40P Coramia DIP (G0 040)

——— b. MILITARY DEVICE TYPE
Q% = 3 MHz (BoBLa)

———— a. MILITARY DAAWING PART NUMBER
yeonc
8-Bil Microprocassar

Valld Combinaiions

Vaid Combirations Est cocliguralions plennsd ‘o be

Yalld Combinations | supportad in waluma for thy daviea. Congult tha local AMD

! 1 sglas office o conlirm avallabiiity ol specifie vald

THOTR0Y L | corbinatians ar to chagh an newly relagsed veid
comeirabions.

Group A Tasis

Group A Tesis conalsl of Subygiou
1,23, 7,4, 9 10,;?” i
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MILITARY QORDERING INFORMATION (Cont'd)
APL Producls

AwiD prsducts lar ASnOSRESE ard Detenss spplications are pvailatls b savarel pagkagas arid opaming [2Nges. AFL
Products | lst] produsts s fully conpliert wih MIL-ETD-RAIC recuraments. The ardof nkmiber [ nid Comimatan
for APL produtts 8 larmed by g combination o 4. Davice Homioer
fn Spesd Oplioh [ mppliabia)
o Davics Clase
d. Packege Type
g Lesd Finlah

o D e

A = Hot Soide: Bip

i = 40-Fin Cersmic DIF (GO 040)

~ I_——————-l!- PACKAGE TYPE

I_ = DEVICE CLASS
A =Class B
B, SREED OFTION
Alank = 3 MHz
=B MH
l—~ s, DEVICE HUH!H}DESGHEFTDH
BDESA
8811 Microprocassc! valid Combinations
f val Gembinatons ilst coniigurations planned 1d Lo
Valld Combinations —-l asmooitad in volura for s device, Conault he local AMD
LatA 1 e ] sales Gifics ta cosfimm aveiiabifly of speclic velid
(e combinations or 1o shack for mawly taiegsed vaild
eombinaRans.

Group & Teals

Group & lasts consist of Subgroups
1,2, 8,7, 8 8 10,17,

3-8
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES E
Storegw Tamosraturs <BE o +160°C Miltary (M) Civicss b
Vollage o4 hmy Pin Tompma e Tk i =55 a4+ 1250

With Pespaed 1o Groung - L L - - I ) Supply Vailage Wanl vrneiiies e W ETO%
Fowes Diespelion ... ... R R S b s 15 W Sugiply Clren) e R s A 200 mad

Streses Bhave those Msted yndar ASSOLUTE MAXIMLA Oreming rangas daina YOSE GmiE hehwésn which the
ANTINGS Ty CBUSE JEnTANeTT doace (e, Fumictianaiy funchionglity of g fMite 5 Quararises

61 or ebove thesa limits & no tmplied Erpodue b0 alsoiute

Madlmun mings for arfamges perons may Aol deves

redaiilily,

OC CHARACTERISTICE ovar cpemling rangs (for SMOVDESC and APL Products, Group A, Subgroupe 1. 2,
3 ara twsled bnlegs atharwisg oo

Parsmster | Paramaler [ ' |
Eymbol Descriptian Test Conditions Min. Moy, I
YiL Ireat LOW vallage Yoe =5 W aink
Vil Input HGH alge Voo =5 V£ iomw
L Ney Dugin LOW vallage oy =2 A, ¥op= 8 t
[ ¥ew | Duizut HIZH voltage | ]
leo Pewer Suwioy Coavan i
—_lu Input Log'agm, Exonpq Py a 3 | |
s oyt Lamings, piz + 9 ki B Y i VEc oy L70 o
Fn Culoy! Lok Yo =58 V. Veurr = Voo I 45 ¢ o =i
s el Vie =BV =155 -oa" oA v
Wi : ] Von =S W L10% 2e Vor +05 | y
B ] Frsiehan, FEEET [ Vec=5 1ope .55 i ¥

“Cuaranisod by desap; nel tealnd
Motes: 1 logs = mansured while funming & funclionsl eatlen with na loads apnlied,

= Lacicn @ momg sy Frprocanion . and Faspharals
s Boch |Crgw #SEGETA) g Tharma Chasggigics Misvealon

i
=
%



|
SWITCHING CHARACTERISTICES avar oparating rangs (lor SMO/DESC and APL Progucts, Groug A,
Subgroups ¥, 10, 11 mme tested unbsss oiherwise noted)
, BOBSA E0B3A-2
{Mals & ii]
Farametsr Parmmaiar 1 ) " -l I
Bymbod Description Mn. | wax Min Max Link
I CLE Cyele Fatod | i= 2 =0 2000 s
1 CLK LOW Tima {Stmberd CLE Londing) ] 40 =
Iz CLK HiGsH Tame iSlandand GLK Losding) 130 ™ ! =
Wl CLE Fise srd Fall Tms # | @ 8
i ] Xy faing lo OLY Alsng 23 120 20 180 .
| by *1 Rinlng & GLK Zailing . 2 160 Hi ] 11 s
[hag sy Vallg 12 Laading Edge of Conirl Mol 1] P 1% e
IACL | Aat vabe te Leadeg Edgn ol Coniral zia N |
e Mgqs Vol B Valkd Dem In 75 550 oo |
e l'uf.'mu"l. . Afar Landng Ecoge of o 8 m |
W g5 Yald Sedre Traily Edgn of ALE (Nota 1) 81 | P =
il Ag.g ¥ahd Holow Tralicg :d-ﬂll_l;-‘ ALE T L 4 ]
iy AEATY Yald fom Addwas vald £t T e
!k Adddrea HE'_!‘J vald &ler Copbal 190 e
- Wigth of Caret (O (TR, WL, T9TA) -
s Edgu of ALL _ e ; Ll 2 s
o I{-‘g"ijg Edys w! Crained bn Lasdmg Edgs 0 o5 &
ow Dwa Viia v Tralng Edge of WAITE 3] 73n =
Yiase HLOA 5 Bas Eneble an [ES ™|
fhage Aus Slosl Aftar HLDA . 70 T ™
[ FLDA Valld @ Traling Edge. o CLK b | M|
Wy ROLD Held Tima : ] ] T m |
s HOLD 5413 Time 1o Treleg Buge of CLE E 180 8
| e MNTA Vald Time Q L]
! o - =)
et rF._'ﬂ:uH_.ﬁT. -I::.‘d‘;rLH-:A Baiup T Lt 3 150 =
WA | Acdress g Tw Aber N = S
T Traling Edga o ALE 4 . | )
A il | ot "w‘llh".‘lm k1] o e
[ [ ALE oW Bir _tam 50 - ns
h | ALE 12 Vol 0 h i g
Wy ALE |3 Yaid Oeta wrtn p R B ¥20 n
i AE Wick j ey T .
Ly ALE 10 READY Sinpm 110 a1 "
S :;‘aﬁm r.E.I:UH = PEAE 1o As-Enakling 1RO »B it
kg _FEAT [c- THTA) b0 Vaid Cala Er 150 =
Comirg Trailng Eoge ® Landng Frige
| e s hwat Conwad o o, I
IBoH _Il_t:. Haigd Tinea AN ﬁ A |Mode &) =] b na
BYH FEANY Hule Tire - [ i e
s dmgr: Seup TI'I'II-I-J' Lesding Buge iia e e
bwD Dwia VaFd Aftac Trwiing Eaga of TRTTE 50 71 ra
b, LEADNMNE Edlge of WRITE 13 Sels Vald L2 20 na
hiotes: | As—Aqg addrers Spece apaty [0 K0EL 5o snd By, oncoot Ag- Ay are undefiesd dusng Ty-Te of OF ool whargas, o/l 5y |
nnd 8 mm ctable,
2 Lesl mogong: gyg = J40 P (BOMESLEU0 ng (BORGA-Z] Ty = 100 0F, Voo =¥ DI0%, Vi =46 ¥, V=2 &V Vo =BV,
Vg =20 .
4. For &l ounpen Gee Wil O =150 pF L 4 [olowng corostion lnctoe:
2 aF<G 180 =010 npF
180 g« 5 300 pFe s 0,53 Pa'pE
4 Duipert Bmings &g masired i porely cApactie load
E. To calcuals Wrming speciicatione &l oftey vehms ol fove ose Takin 3 oa page 2121 el tw MOS Miciopotesson s Parihorals

Detg Book. (Orded @ LPIETA)
Finbe held dme is gusratised undar sl geding condliana
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