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Introduction

Intersil has recently introduced a new family of Real Time
Clock (RTC) devices (the “ISL1202x” family), which include
4k of EEPROM. These devices are pin-to-pin compatible
and include enhancements over an older family of devices
(the “x122x” family). These enhancements include:

* Lower supply and battery backup current
* Reliable battery switchover

* Accurate Reset voltage trip points

+ Oscillator functionality detection

Other enhancements are detailed in the data sheets. This
Technical Brief provides information for an engineer wishing
to use the new devices to replace the older devices in their
system.

Replacing the x1226 with the ISL12026 and
ISL12026A

The ISL12026, ISL12026A is an RTC device with 4k of
EEPROM and includes an IRQ/Fo pin for outputting an
alarm interrupt or constant frequency clock. The 1ISL12026,
ISL12026A can drop into an x1226 socket with no hardware
changes required, but certain changes to the battery switchover
and battery operation should be reviewed. Note that the
ISL12026 cannot drop into applications where normal
operation requires Vgar>Vpp (such as when Vpp = 3.0V and
VpaT = 3.2V).The default register setup only allows reading
registers using the 12C bus with VeaT>VpD, hot writing. For full
12C read and write operation with Vga1>Vpp, the ISL12026A
is available with the correct default setting for this operation.

There are only two changes that affect microcode or
software. First, the change in general purpose EEPROM
memory page size from 64 bytes to 16 bytes will require
changes to the memory writing procedure. Second, the RTC
registers require a full page write at a time instead of
allowing a single byte write. A single byte write to the RTC
registers will result in no update to those registers at all.

Note that there are additional status and control bits added to
the registers of the ISL12026 and ISL12026A. Review their
function thoroughly before substituting the ISL12026 or
ISL12026A for the x1226. Table 1 lists the complete hardware
and register changes. If the additional functionality is not
needed, however, the ISL12026A default factory setting
emulates the older device functionality.

Replacing the x1227 with the ISL12027

The ISL12027 is an RTC device with 4k of EEPROM and
includes a RESET pin for outputting a hardware Reset signal
for microcontroller or logic system reset, or a watchdog timer
reset. The Reset function was improved in the ISL12027 to
perform a Reset even if the oscillator has not started or has
been stopped. The x1227 device would not issue a Reset
with a stopped oscillator. The ISL12027 can drop into an
x1227 socket with no hardware changes required, but
certain changes to the battery switchover and battery
operation should be reviewed. See the ISL12027 data sheet
for more details.

There are only two changes that affect microcode or
software. First, the change in general purpose EEPROM
memory page size from 64 bytes to 16 bytes will require
changes to the memory writing procedure. Second, the RTC
registers require a full page write at a time instead of
allowing a single byte write. A single byte write to the RTC
registers will result in no update to those registers at all.

Note that there are additional status and control bits added
to the registers of the ISL12027, and their function should be
reviewed as well. Review their function thoroughly before
substituting the ISL12027 for the x1227. Table 2 lists the
complete hardware and register changes. If the additional
functionality is not needed, however, the device default
setting from the factory emulates the older device
functionality.

Replacing the x1228 with the ISL12028

The I1ISL12028 is an RTC device with 4k of EEPROM and
includes an ﬁ/FOUT pin for outputting an alarm interrupt or
constant frequency clock, and a RESET pin for outputting a
hardware Reset signal for microcontroller or logic system
reset or a watchdog timer reset. The Reset function was
improved in the ISL12028 to perform a Reset even if the
oscillator has not started or has been stopped. The x1228
device would not issue a Reset with a stopped oscillator. The
ISL12028 can drop into an x1228 socket with no hardware
changes required, but certain changes to the battery
switchover and battery operation should be reviewed. See
the ISL12028 data sheet for more details.

There are only two changes that affect microcode or
software. First, the change in general purpose EEPROM
memory page size from 64 bytes to 16 bytes will require
changes to the memory writing procedure. Second, the RTC
registers require a full page write at a time instead of
allowing a single byte write. A single byte write to the RTC
registers will result in no update to those registers at all.
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Note that there are additional status and control bits added to
the registers of the ISL12027, and their function should be
reviewed as well. Review their function thoroughly before
substituting the 1ISL12028 for the x1228. Table 3 lists the
complete hardware and register changes. If the additional
functionality is not needed, however, the device default setting
from the factory emulates the older device functionality.

Note that the ISL12029 device has been introduced as well,
and is the same as the ISL12028 in all respects except for an
open drain m/FOUT pin instead of the CMOS output pin
found on the ISL12028. This change will reduce battery current
drain in applications where the circuitry that connect to this pin
is powered down in battery backup mode.

TABLE 1. REPLACING THE x1226 WITH THE ISL12026 AND ISL12026A

FUNCTION OLD X1226 NEW ISL12026 or ISL12026A AFFECTS SOFTWARE?
Battery Switchover Device switches to battery mode once Default mode is called "LP Mode" whereby the |NO
Ve < Vat device switches to battery when Vpp<VgaT. An
option exists called “Normal Mode” which
requires 1) Voc < VeaT AND 2) Ve < VTRIP-
Battery Switchover Hysteresis on V¢ negative transition only |Hysteresis on both Vpp negative and positive |NO
in legacy mode transitions
Battery Current 1.25pA battery backup current 800nA battery backup current NO
Power Supply Min rise/fall times for Vg only Max slew rate for Vpp NO

12c Operation with

Device could work in battery backup as

ISL12026 will NOT allow I2C writes in default

NO. Selecting the correct

VeaT>VDD long as V%QT > V1Rip and Vpat > Ve, |mode in applications where Vgat > V?D. The |device should not require
including 1“C operation with VgaT > V. |ISL12026A is needed for performing 1“C writes | changing a register
with VgaT > Vpp. This operation is register setting.
selectable
EEPROM 64-byte page write 16-byte page write YES

Status Register

(None)

Status bit to indicate oscillator stopped

NO - Optional additional
functionality

Status Register

Legacy switchover only

BSW mode bit to change from legacy to
standard mode for battery switchover

NO - Optional additional
functionality

Control Registers

(None)

Memory map to expand slightly from addition of
bits

NO - Optional additional
functionality

RTC Registers Byte write or page write Page write ONLY YES

Pin Names IRQ/PHZ IRQ/FouT NO

Pin Names VBACK VBAT NO

Pin Names Vece Vbp NO

Clock Inputs External clocking on X1 with special input |No external clocking NO
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TABLE 2. REPLACING THE x1227 WITH THE I1SL12027

FUNCTION OLD X1227 NEW ISL12027 AFFECTS SOFTWARE?

Battery Switchover Device switches to battery mode once V¢ | Device switches to battery when 1) Vo < Vgar |NO

<VBAT AND 2) V< VReSET With option to work the
old way (called "LP Mode")

Battery Switchover Hysteresis on Vpp negative transition only |Hysteresis on both Vpp negative and positive |NO
in legacy mode transitions

Battery Current 1.25pA battery backup current 800nA battery backup current NO

Power Supply Min rise/fall times for Vg only Max slew rate for Vpp NO

Reset Trip Voltages 4 available reset thresholds with +2.5% 5 available reset thresholds with £1.5% accuracy |NO
accuracy (old floating gate reference) (more accurate bandgap)

Reset Trip Voltages Thresholds adjusted using complicated Thresholds programmed (1 of 5) using EEPROM |NO
analog voltage setting procedure register

12c Operation with Battery |Device could work as long as Selectable operation whether 12C is active in NO
VBaT > VDD > VRESET battery backup

Operation with NO No reset, no 12C communication Reset will occur with no battery, 12C can NO

Oscillator communicate

EEPROM 64-byte page write 16-byte page write YES

Status Register

(None)

Status bit to indicate oscillator stopped

NO - Optional additional
functionality

Status Register

Legacy switchover only

BSW mode bit to change from legacy to
standard mode for battery switchover

NO - Optional additional
functionality

Control Registers

(None)

Memory map to expand slightly from addition of
bits

NO - Optional additional
functionality

RTC Registers Byte write or page write Page write ONLY - No single byte writes to setup | YES
RTC registers
Pin Names VBACK VBAT NO
Pin Names Vce Vbp NO
Clock Inputs External clocking on X1 with special input |No external clocking NO
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TABLE 3. REPLACING THE X1228 WITH THE 1SL12028

FUNCTION OLD X1228 NEW ISL12028 AFFECTS SOFTWARE?

Battery Switchover Device switches to battery mode once Device switches to battery when 1) Voo < Vgar [NO

Vce < VBaT AND 2) V< VReSET With option to work the
old way (called "LP Mode")

Battery Switchover Hysteresis on Vpp negative transition only |Hysteresis on both Vpp negative and positive |NO
in legacy mode transitions

Battery Current 1.25pA battery backup current 800nA battery backup current NO

Power Supply Min rise/fall times for Vg only Max slew rate for Vpp NO

Reset Trip Voltages 4 available reset thresholds with +2.5% 5 available reset thresholds with £1.5% accuracy |NO
accuracy (old floating gate reference) (more accurate bandgap)

Reset Trip Voltages Thresholds adjusted using complicated Thresholds programmed (1 of 5) using EEPROM |NO
analog voltage setting procedure register

12c Operation with Battery |Device could work as long as Selectable operation whether 12C is active in NO
VBaT > VDD > VRESET battery backup

Operation with NO No reset, no 12C communication Reset will occur with no battery, 12C can NO

Oscillator communicate

EEPROM 64-byte page write 16-byte page write YES

Status Register

(None)

Status bit to indicate oscillator stopped

NO - Optional additional
functionality

Status Register

Legacy switchover only

BSW mode bit to change from legacy to
standard mode for battery switchover

NO - Optional additional
functionality

Control Registers

(None)

Memory map to expand slightly from addition of
bits

NO - Optional additional
functionality

RTC Registers Byte write or page write Page write ONLY - No single byte writes to setup | YES
RTC registers
Pin Names IRQ/PHZ IRQ/FouT NO
Pin Names VBACK VBaT NO
Pin Names Vce Vbp NO
Clock Inputs External clocking on X1 with special input |No external clocking NO
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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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