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Interfacing the DS1318 with an 8051-type Microcontroller

Abstract: This note demonstrates an application that counts the passage of days using the DS1318 Elapsed-Time Counter. The
software example includes basic operating routines. A schematic of the application circuit is included.

DS1318 Pin Assignment

X1—1 24 CWCC
X2 23 — VBAT
GND — 3 22 1 IRQ
EXT 4 21 [ SQwW
A3 5 ED:J%'-E_
A2 16 19 =
Al 7 DS1318 18 — CTE
AD 18 17 [ DQ7T
DQ0 — 9 16 — DQ6
Dol — 10 15 — D25
D2 — M 14 — DQ4
GMND —1 12 13 — DQ3

Counter Overview

This application note demonstrates how to use the DS1318 Elapsed-Time Counter. The DS1318 has a 44-bit counter that increments
once every 244pus. The 44-bit counter is accessed through six 8-bit registers (Figure 1).

ADDRESS BitT Bit6 Bit5 Bitd Bit3 Bit2 Bit1 Bitl FUNCTION RANGE

00H 853 552 551 550 0 0 0 SOWs Sub- 00-FOh
SecondsD

01H 5511 5510 559 588 587 556 555 554 Sub- 00-FFh
Seconds

02H 37 36 85 54 83 82 81 50 Secondsd 00-FFh

03H 815 S14 813 812 81 510 59 88 Secondsi 00-FFh

04H 523 522 S21 520 519 518 517 516 Seconds2 00-FFh

05H o) | 530 &9 828 827 526 825 S24 Secondsd 00-FFh

Figure 1. DS1318 44-bit counter configuration.

Conceptually, the 44-bit counter can be broken into a 12-bit sub-second counter and a 32-bit counter that increments once per second
(Figure 2). If sub-second resolution is not required, only the 32-bit second counter registers can be accessed.
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Figure 2. The 12-bit sub-second and 32-bit second counters.

In the example for this application note, a software routine reads the 32-bit seconds counter continuously, and outputs the time and
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date in ASCII format through a UART on an 8051 microcontroller (uC) on each once-per-second change. The time and date value is
based upon the elapsed time, in seconds, from January 1, 1970 00:00:00. A value of 00000000h would be January 1, 1970 00:00:00.
A value of 42C924CO0h corresponds to 2005/7/4 12:00:00.

Another routine configures the device's periodic interrupt to a 1Hz rate. Each time an interrupt occurs, an interrupt handling routine
reads the counter data, converts the data to a time and date format, and outputs the data in ASCII through the UART.

Additional routines are possible. In other examples the DS1318 could: take user inputs to write data to a single register; take time and
date information from the user and convert it to elapsed time in seconds from January 1, 1970; write the value to the counter. Another
routine reads all the DS1318 registers and outputs them in hexadecimal format.

Operation
The hardware example in this application note places the DS1318 into the puC's data memory space. The uC accesses the DS1318's
registers by reading and writing the appropriate data-memory locations.

A low-voltage 8051-compatible microcontroller, the DS80C323, is used in this example. User inputs and data outputs from the
program are passed to the pC through an RS-232 interface from a terminal emulator program on a PC. More information about the
DS80C323 microcontroller used in this application note can be found on our website.

The software is shown in the Program Listing, Figure 3. A schematic of the circuit is shown in Figure 4.
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Figure 3. Program listing.
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Figure 4. Circuit schematic.
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More Information
For technical support: www.maxim-ic.com/support

For samples: www.maxim-ic.com/samples
Other questions and comments: www.maxim-ic.com/contact
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