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Device functionality

The TI TL770x is a proven processor supervisory circuit
built in bipolar technology, however, one of the conse-
quences of using bipolar technology is the requirement
for high supply current. To meet the demand of low sup-
ply current in battery applications, Texas Instruments
introduced the CMOS TLC770x family of supervisors.
Since the TL770x and TLC770x are not drop-in compati-
ble, some modifications must be made to convert a design
for the bipolar part to a CMOS-based design. Those modi-
fications are detailed in this application note. With the
exception of pin 1, the devices are pin-for-pin compatible.

Circuit changes

Pin 1 of the TL770x is a reference pin and a 0.1-nF
capacitor is recommended to reduce the influence of fast
transients in the supply voltage. This was not deemed
necessary for the TLC770x, so the part was given added
functionality. On the TLC770x, pin 1 adds power-down
support for static RAM. When the TLC770x’s pin 1
(CONTROL) is left floating (there is an internal pull-down
resistor), RESET will act as active high. The voltage
monitor contains additional logic intended for control of
static memories with battery backup during power failure.
Figure 2 shows the configuration for driving the chip select
(/CS) of the memory circuit with the RESET output of the
TLC770x while the CONTROL input is driven by the micro-
processor’s memory bank select signal (/CSH1). The memory
circuit is automatically disabled during a power loss. In
most applications, this function is not needed and leaving
the pin floating retains the part’s normal functionality.
Timing

The delay timing of the two parts is also different due
to their internal current sources. Figure 3 shows the tim-
ing equations used to determine the time delay (¢,) for
the A and B version of the bipolar TL770x and for the
TLC770x CMOS device.

Another difference between the TL770x and TLC770x
is the requirement for pull-up and pull-down resistors on
the TLC770x reset outputs; the TLC770x does not have

Figure 1. Different functionality of pin 1
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Figure 2. Data retention during power-down
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this requirement. The bipolar device uses open collector
outputs and the CMOS device has push-pull outputs (see
Figure 4).

Finally, the internal reference voltage is different for
the two devices. The reference voltage on the bipolar part
is 2.5V, whereas the reference voltage for the CMOS part
is 1.1 V. This will only affect the design of the adjustable
part when selecting the resistor divider values between
the supply and sense lines.

Figure 3. Definition of delay time, ¢,
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where ¢, = delay time in seconds and C, = capacitance
in farads.
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Figures 5 and 6 show a comparison of the functional
block diagrams of both circuits.

Summary

To convert a design from the bipolar TL770x to the CMOS
TLC770x, the following circuit changes must be made:

1. Remove the capacitor on pin 1.

2. Change the value of the timing capacitor according to
the timing equations.

3. Remove the pull-up and pull-down resistors on the
reset outputs.

4. Recalculate the resistor divider based on the different
reference voltage (only necessary for the adjustable part).
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Figure 4. Totem-pole vs. open collector outputs
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Figure 5. Internal functional diagram of the CMOS TLC770xx
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (Tl) reserve
the right to make corrections, modifications, enhancements,
improvements, and other changes to its products and services at
any time and to discontinue any product or service without notice.
Customers should obtain the latest relevant information before
placing orders and should verify that such information is current
and complete. All products are sold subject to Tl's terms and
conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the
specifications applicable at the time of sale in accordance with Tl's
standard warranty. Testing and other quality control technigues are
used to the extent Tl deems necessary to support this warranty.
Except where mandated by government requirements, testing of
all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer
product design. Customers are responsible for their products and
applications using Tl components. To minimize the risks
associated with customer products and applications, customers
should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or
implied, is granted under any Tl patent right, copyright, mask work
right, or other Tl intellectual property right relating to any
combination, machine, or process in which Tl products or services
are used. Information published by Tl regarding third-party
products or services does not constitute a license from Tl to use
such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party
under the patents or other intellectual property of the third party, or a
license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is
permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations,
and notices. Reproduction of this information with alteration is an
unfair and deceptive business practice. Tl is not responsible or
liable for such altered documentation.

Resale of Tl products or services with statements different from or
beyond the parameters stated by Tl for that product or service
voids all express and any implied warranties for the associated Tl
product or service and is an unfair and deceptive business
practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other
Texas Instruments products and application solutions:

Products
Amplifiers . amplifier.ti.com |
Data Converters :&:aﬁ_;é:é:lﬁl}ft?efﬁjcf)fn: !
DSP 1 dsp.ti.com |

Interface interface.ti.com |
Logic Tlogic.ti.com |
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,microcontroller.ti.com :
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Microcontrollers

Applications

Audio www.ti.com/audio!
Automotive parww.ti.com/automotive |
Broadband ‘www.ti.com/broadband ;
Digital control \www.ti.com/digitalcontrol 1
Military \www.ti.com/military '
Optical Networking  iwww.ti.com/opticalnetwork
Telephony www.ti.com/telephony |
Video & Imaging  www.ti.com/video; _
Wireless www.ti.com/wireless |
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Safe Harbor Statement: This publication may contain forward-
looking statements that involve a number of risks and
uncertainties. These “forward-looking statements” are intended
to qualify for the safe harbor from liability established by the
Private Securities Litigation Reform Act of 1995. These forward-
looking statements generally can be identified by phrases such
as Tl or its management “believes,” "“expects,” “anticipates,”
“foresees,” “forecasts,” “estimates” or other words or phrases
of similar import. Similarly, such statements herein that describe
the company's products, business strategy, outlook, objectives,
plans, intentions or goals also are forward-looking statements.
All such forward-looking statements are subject to certain risks
and uncertainties that could cause actual results to differ
materially from those in forward-looking statements. Please
refer to Tl's most recent Form 10-K for more information on the
risks and uncertainties that could materially affect future results
of operations. We disclaim any intention or obligation to update
any forward-looking statements as a result of developments
occurring after the date of this publication.

Trademarks: All trademarks are the property of their
respective owners.
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