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Introduction

The ISL1208 Real Time Clock (RTC) device shares much of
the functionality of the DS1339 device, and in some
instances may be desirable as a replacement for that device.
This Tech Brief will describe the differences between the
devices and give guidelines on any changes in hardware or
software that are required to drop the ISL1208 into the
DS1339 socket.

Hardware compatibility

Packaging

Only the MSOP package for the ISL1208 is compatible
(drop-in) with the DS1339 device. The main connections to
the ISL1208 are the same as the DS1339: Vpp(Vcc), X1,
X2, GND, SCL, SDA are all identical. The VgaT pin is the
same as the Vgackup Pin, and IRQ/FOUT replaces the
SQWI/INTB pin. We'll discuss these two pins and functions.
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FIGURE 1. PACKAGE PINOUTS

The DS1339 has two alarms and the ISL1208 has one
alarm. Both devices have a clock output pin which doubles
as a hardware interrupt for the alarm function. If both alarms
are used on the DS1339 (no clock output), then one alarm
would need to be dropped when using the ISL1208.

VBAT Pin

The two devices share the same pin for the battery input, pin
3. The ISL1208 has a wider range for Vbat, however, from
1.8V to 5.5V (vs. 1.3V to 3.7V for the M41T00). Also, battery
switchover is normally at 2.2V (typ) for the ISL1208 vs.2.85V
for the M41T00. A separate mode can be programmed for
the ISL1208 so that it switches over at Vpp = VgaT (“Low
Power Mode”), if the designer requires that functionality (see
ISL1208 data sheet).

BATTERY BACKUP

Both the DS1339 and the ISL1208 are volatile devices and
will lose their register contents when fully powered down.
Both devices have a battery input pin which will accept a
battery or supercap and allow active switchover (this
enables RTC continous operation and RAM memory
retention). The DS1339 device also contains trickle charge
resistor/diode combinations which are not in the ISL1208
device. No trickle charging control is available with the
1ISL1208.

Oscillator Output

The DS1339 has 4 distinct frequencies for clock output at pin
7:1.0Hz, 4.096kHz, 8.192kHz, 32.768kHz. The ISL1208 has
15 frequencies available from 1/32Hz to 32.768kHz. The
duty cycle is fixed for both devices at 50%.

Crystal Requirements

Both devices require a standard 32.768kHz crystal. The
DS1339 requires a C|_ spec (load capacitance) of 6pF, while
the ISL1208 requires 12pF. Although the ISL1208 will
operate with the C|_ = 6pF, a crystal with C|_ = 12pF will
provide better accuracy and adjustment range with the
1ISL1208.

Frequency Adustment

The I1SL1208 provides two methods of adjusting the clock
frequency, an analog trimming register(ATR) and a digital
trimming register(DTR). The DS1339 has neither of these
adjustments, so this is additional functionality that can be
used if the customer so desires.

Register Compatibility

The registers for the two devices are set up very differently,
See Table 1. The only common registers are registers 00h to
02h which are the RTC timekeeping registers for the
Seconds, Minutes, and Hours, in that order. There is a
difference in register 02h whereby the 12/24 hr bit is set up
differently. All of the other registers either have differing
addresses, bits or functionality. The RTC date, day of week,
and Year registers are identical bit setup, but different
addresses (this is noted by the color shading of those
regsters). Software will definitely need to be changed to write
to and read from the ISL1208.

Alarm Registers

The Alarm register for the ISL1208 is set up similar to
Alarm1 for the DS1339, but the control bit for enabling the
alarm is set up different. Both devices can be set up for a
periodic (repeatable) interrupt using the alarm time set, but
the register programming is different. See the ISL1208 data
sheet to make sure the device is programmed correctly.
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TABLE 1. REGISTER COMPARISONS

ADDR. DS1339 CONTENTS ISL1208 CONTENTS COMMENTS

00h RTC seconds, BCD RTC seconds, BCD Identical contents

01h RTC minutes, BCD RTC minutes, BCD Identical contents

02h RTC Hours, BCD RTC hours, BCD Contents are similar, but the 12/24hr bit is different

03h RTC Day of Week, BCD RTC Date, BCD DS1339 Register 03h is identical to ISL1208 Register
06h

04h RTC Date, BCD RTC Month, BCD DS1339 Register 04h is identical to ISL1208 Register
03h

05h RTC Month, Century, BCD RTC Year, BCD DS 1339 Register 05h is similar to ISL1208 Register 04h,
but adds a bit for Century

06h RTC Year, BCD RTC Day of Week, BCD DS1339 Register 06h is identical to ISL1208 Register
05h

07h Alarm 1, seconds Status (see text) Alarm 1 Seconds register is similar to ISL1208 Alarm
Seconds, but the control bit is different.

08h Alarm 1, minutes Control (see text) Alarm 1 Minutes register is similar to ISL1208 Alarm
Minutes, but the control bit is different.

09h Alarm 1, Hours N/A Alarm 1 Hours register is similar to ISL1208 Alarm
Hours, but the 12/24 bit and control bit is different.

0Ah Alarm 1 Day/Date ATR control Alarm 1 Day/Date register combines the ISL1208 Day
and Date alarm register functions

0Bh Alarm 2, minutes DTR control Alarm 2 Minutes register is similar to ISL1208 Alarm
Minutes, but the control bit is different.

0Ch Alarm 2, Hours Alarm, seconds Alarm 2 Hours register is similar to ISL1208 Alarm
Hours, but the 12/24 bit and control bit is different.

0Dh Alarm 2 Day/Date Alarm, minutes Alarm 2 Day/Date register combines the ISL1208 Day
and Date alarm register functions

OEh Control (see text) Alarm, Hours

OFh Status (see text) Alarm, Date

10h Trickle Charger Alarm, Month ISL1208 does not control trickle charge

11h N/A Alarm, Day of Week

12h N/A General purpose memory No GPM in the DS1339

13h N/A General purpose memory No GPM in the DS1339

N/A - Indicates Register not available for access

Status Register

The DS1339 status register (addr OFh) has a bit for oscillator
fail and one bit each for the Alarms to indicate alarm has been
detected. The ISL1208 Status register (addr 07h) includes a
clock fail bit and one alarm bit (only one alarm in the ISL1208).
The clock fail bit is different from the DS1339 oscillator fail bit,
as it denotes the total loss of power to the device and therefore
the RTC registers are no longer valid. The Status register for
the ISL1208 also provides control bits as well as other status
bits, including battery backup indication, write protection,
oscillator on/off control and automatic reset of status bits after
aread.

Control Registers

The control registers for the two devices are set up very
differently. The DS1339 has one control register (addr OEh)
with the following bits:

TABLE 2.
7 6 5 4 3 2 1 0
EOSC-| O 0 RS2 | RS1 |INTCN| A2IE | AQIE

The EOSC- bit turns the oscillator ON or OFF. This is the same
function as the XTOSCB bit in the ISL1208 status register
(addr 07h) with the same polarity.
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RS1 and RS2 control the clock output frequency in four steps,
1Hz, 4.096kHz, 8.192kHz, 32.768kHz. The ISL1208 has 16
different steps including those four options, and is controlled
from addr 08h (Interrupt control) with 4 bits.

INTCN controls the alarms and interrupt outputs. Since the
ISL1208 only has one alarm and one output there is no similar
control bit.

A2IE, A1IE enable the alarms independently. The ISL1208 has
a single alarm and one enable in the Interrupt control register
(addr 08h).

The ISL1208 also has control register for analog and digital
trimming of the RTC clock which are not available in the
DS1339.

12C Interface: Communicating with the
ISL1208 versus the DS1339

There are two major differences between the DS1339 and the
ISL1208 when using the 12C bus:

1. The first 7 bits of the slave address for the ISL1208 are
1101111, and for the DS1339 are 1101000. So a software
change would need to be made to change the last 3 bits of
the slave address.

2. The ISL1208 requires that the WRTC bit (addr 07h, bit4) be
set before writing to the RTC clock registers. This is to
protect them from inadvertant writes. This will require a
software change as well since two 12C writes will be
required for changing the RTC registers.

The proper order for writing to the ISL1208 RTC registers is:

1. Write to addr 07h data 08h (set WRTC bit)
2. Write RTC time to any or all addr 00h through 06h.

Other RTC Devices

The ISL1209 device provides the same functionality as the
ISL1208, but includes an event detector function in the 10 Ld
MSOP package, so a board change is needed for that device.
The event detector takes a logic “event” input and uses it to
either stop the RTC counter to store the event time, or trigger
an interrupt to a microcontroller.
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); larg: le corr { i ; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause
serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’'s manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and

sufficiently investi i laws and ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or

transactions.

o

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who di

party in advance of the contents and conditions set forth in this document.
11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

butes, disposes of, or of ise sells or transfers the product to a third party, to notify such third
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