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Introduction

The Texas Instruments (TT) TPS79918 low dropout (LDO)
linear regulator provides the performance required to
power the new Intel® StrataFlash® Embedded Memory
(P30). Intel is migrating from its third-generation 180-nm
StrataFlash Embedded Memory (J3) to its fourth-
generation 130-nm StrataFlash Embedded Memory (P30).
This migration from J3 to P30 memory allows systems to
operate at a lower overall current consumption because
the P30 V., voltage requirement has dropped to 1.8 V.
Intel Application Note 812! recommends using an LDO
linear regulator to provide the new 1.8-V voltage rail.

TPS79918 features

The TPS79918 LDO offers exceptional electrical perform-
ance in a small package. It provides a high (greater than
66-dB) power supply rejection ratio (PSRR), low noise,
fast startup, and excellent line and load transient response.
It consumes only 40 pA of ground current at full load. No
input capacitor is required for operation. The TPS79918 is
stable with a small ceramic output capacitor and uses an
advanced BiCMOS fabrication process to yield a 110-mV
dropout voltage at the full 200-mA output load. Its preci-
sion voltage reference and feedback loop achieve a 2%
overall accuracy over all load, line, process, and temperature

Figure 1. TPS79918 internal block diagram

variations. The addition of an optional noise-reduction
capacitor provides an extremely low-noise output voltage.
It is fully specified from T; = —40°C to +125°C and is
offered in three packages: ThinSOT-23, wafer chip-scale
(WCSP), and 2 x 2 SON-6. The difference between the
three packages is size and power dissipation. If we assume
a 60°C ambient temperature, the power dissipation for the
three packages is 142 mW, 156 mW, and 526 mW, respec-
tively. That corresponds to a maximum continuous load
current of 119 mA, 130 mA, and 438 mA, respectively.
Figure 1 shows the TPS79918 internal block diagram.
The active-high enable signal turns the device on after the
input voltage goes above the undervoltage lockout (UVLO)
level. UVLO ensures that the input voltage is available,
which provides a clean start-up waveform. The IC features
current-limit and thermal-shutdown protection in case of a
system failure. The internal 500-kQ resistor, along with an
external noise-reduction capacitor on the NR pin, provides
an RC filter to reduce the bandgap noise, resulting in a low-
noise output voltage. The quickstart switch initially shorts
out this resistor to provide a fast 40-j1s start-up time. This
1C has excellent transient response enhanced by the
Overshoot Detect circuit that during a heavy load actively
pulls the output voltage down to a light-load transient.
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Figure 2. TPS79918 load transient
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Intel StrataFlash Embedded Memory (P30)
requirements

Migrating existing J3 memory systems to the new P30
memory requires regulating the existing 3.0-V core voltage
down to 1.8 V. The 1.8-V core voltage requires regulation
within £0.1 V, which is met by the TPS79918’s tight 2%
voltage tolerance. The LDO performs well with the load
transients caused by rising and falling edges of CE# and
OE#. Figure 2 shows that even with a 1- to 50-mA load
transient, the output voltage drops only 40 mV. This per-
formance meets the P30 memory input voltage requirement.
Taking system-level requirements into consideration,
Intel’s application note cautions the designer to consider
both standby current and active current. Figure 3 shows
that, unlike some LDOs, the TPS79918’s low quiescent
current is constant over changes in input voltage and load
current. The low quiescent current extends battery life in
portable applications.
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Figure 3. TPS79918 quiescent current vs.
line and load
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Figure 4 shows the simplicity of a TPS79918 powering a
P30 memory module. The only required components are
the LDO itself and its output capacitor. The input capaci-
tor is required only if the 3.0-V output capacitor is not
physically located near the LDO. The noise-reduction
capacitor is needed only to power noise-sensitive applica-
tions, so it is not required in this application.

Intel specifically recommends the TI LDOs in Table 1 for
its StrataFlash Embedded Memory (P30). These LDOs
meet the electrical and temperature requirements for the
new P30 memory.

Table 1. Recommended TI LDOs for Intel StrataFlash Embedded

Memory (P30)
oevice | Vo| o | To [PSRRI | DIMENSIONS
(V) |(mA) | (pA)| (dB) (mm)
TPS79918DDC | 1.8 | 200 | 40 70 TSOT-23 29x28x10
TPS79918DRV | 1.8 | 200 | 40 70 |2x2SON-6| 2.0x2.0x0.75
TPS79918YZU | 1.8 | 200 | 40 70 WCSP  |1.36 x 1.00 x 0.62
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Conclusion

The TI TPS79918 LDO is ideally suited to power Intel’s
next-generation StrataFlash Embedded Memory (P30).
The three packaging options allow the designer to optimize
the solution size while the LDO’s electrical performance
meets the system-level requirements for low standby
current, transient response, and peak current.
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Figure 4. Typical StrataFlash configuration with LDO
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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 techniques 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 anoplifier.fi.com

Data Converters dataconverter.fi.com:

DSP dsp.ti.com

Interface interface.ti.comi

Logic logic.ti.com!

Power Management  power.ti.com'
Microcontrollers microconiroller.ti.com!
Applications

Audio www.ti.com/audio
Automotive ‘www ti.com/automotive:
Broadband www.ti.com/broadband:
Digital control www ti.com/digitalcontrol.
Military www ti.com/military.
Optical Networking  ‘www .ti.com/opficalnetwork
Security www.fi.com/security
Telephony www.ti.com/telephony:
Video & Imaging www.fi.com/video!
Wireless www.t.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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