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T H E  W O R L D L E A D E R I N L O G I C P R O D U C T S

(Bottom view)

Dimensions in millimeters (mm)

Texas Instruments (T I )  now offers the smallest single
gate logic family available. NanoStar Little Logic con-
sists of single gate logic functions packaged in a chip
scaled package. NanoStar Little Logic reduces board
space requirements several times over the conventional
5-pin package. T his micro scale technology is driven
by applications requiring a very small circuit board
mounting area. T he NanoStar Little Logic family offers
the most popular logic functions for space-constrained
systems such as cellular phones, pagers, and portable
consumer products (Cellular, DVD/CD R OMs,
MD/MP3/CD players, VCR s, Digital Video Camcorders,
Digital ST B , DSC, notebook computers, PC cards, and
Personal Digital Assistants) . T hey can also be used as
simple glue/repair logic to implement last minute design
changes or to eliminate dependence on intricate line
layout patterns and simplify routing. T I  provides Little
Logic functions in the LVC, AHC and AHCT families. T he
technology used is a major breakthrough in IC packaging
concepts, using the die as the package. Space savings
can be compared below.
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SOT-23 (DBV) SC-70 (DCK)
ESV MicroPakTM NanoStarTM

(TI) (TI) (YEA)

Length (mm) 2,90 ± 0,1 2,00 ± 0,15 1,60 ± 0,05 1,45 ± 0,05 1,40 ± 0,05

Width (mm) 2,80 ± 0,2 2,10 ± 0,2 1,60 ± 0,05 1,00 ± 0,05 0,90 ± 0,05

Height (mm) 1,20 0,95 0,55 0,55 0,50

Footprint Area (mm2) 8,12 4,20 2,56 1,45 1,26

Weight (gm) 0,0135 0,006 � 0,003 � 0,001 � 0,001

Introduction to NanoStar Little Logic
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Solder Bump Eutectic 63/37 SnPb

(AI/NiV/CU)

Nitride

AICu2PadDie

Protective
Overcoat

Solder Ball Composition

0,5 mm Max.

0,10/0,15 mm

SnPb Eutectic
solder with
liquidus
temperature of
183ºC

1,35/1,45 L x 0.85/0,95 W (mm)

PCB

Land on PCB

Package Configuration (0,5-mm Ball Pitch) Jedec MO-211 pending

PCB Design Guidelines

Note: Self-planarizing package.

0,50 mm
0,50 mm

Solder Pad 0,50 mm

0,117 mm
Trace1,0 mm

+ + +

+ +

The PCB layout assumes 0,117-mm (4.6-mil) trace width and 1-oz. copper
layer thickness.

SMD

A D

B C

NSMD

Solder Mask Defined Non-Solder Mask Defined
(SMD) Pad (NSMD) Pad Preferred

Copper Pad Solder Mask Copper Pad Solder Mask
Opening Opening

“A” “B” “C” “D”
0,350 mm 0,175 mm            0,175mm            0,350 mm
±0,025    ±0,025             +0,000/-0,025         ±0,025

(13.8 mils)           (6.9 mils) (6.9 mils)           (13.8 mils)

NanoStar Little Logic

Solder Mask and Non-Solder Mask
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Solder Paste

TI recommends the use of type 3 or finer solder paste
when mounting the NanoStar package. The use of
paste offers the following advantages:

• It acts as a flux to aid wetting of the solder ball to
the PCB land.

• The adhesive properties of the paste will hold the
component in place during reflow.

• Paste contributes to the final volume of solder in
the joint, and thus allows this volume to be varied
to give an optimum joint.

• Paste selection is normally driven by overall 
system assembly requirements. In general, the “no
clean” compositions are preferred due to the diffi-
culty in cleaning under the mounted components.
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Stencil

Stencil Thickness = 0,125 mm

Dimensions in mm
Stencil Aperture

0,06 RAD

0,3

0,3

0,5

0,50

Stencil Vitals

Geometric Dimensional Tolerances

Solder Balls

Seating Plane

0,05 mm≤

Coplanarity

This package meets a coplanarity of 0,05 mm as shown.
Coplanarity is defined as a unilateral tolerance zone
measured upward from the seating plane. 
(Reference ASME Y14.5M - 1994)

Package End
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0,2 mm

0,2 mm

Pattern locating boundary for
the centerline of the solder ball
(0,05 mm dia.)

Pattern locating boundary containing the collective
dimensions of the maximum size of the solder ball (0,19 mm)
and the maximum variance of the centerline of the solder ball
(0,05 mm) for a total boundary of 0,24 mm dia.

The solder ball, regardless of size, must fall within this
boundary (defined as “virtual condition” per ASME standard
Y14.5M  - 1994).

Please note that a smaller-diameter solder ball will have more
tolerance in this boundary than the maximum-diameter solder ball.

True position of the solder ball

Position Tolerance

A graphic representation is shown below for the top, left solder ball of the NanoStar package.
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Ideal Reflow Profile

IR Reflow Profile

Note: This is an ideal profile, and actual conditions obtained in any specified
reflow oven will vary. This profile is based on convection or RF plus forced
convection heating.

Ideal (1st and 2nd) Reflow Profile

RT to 140°C 60 – 90 sec.

140°C to 180°C 60 – 120 sec.

Time Above 183°C 60 – 150 sec.

Peak Temp. 220°C ±5°C

Time Within 5°C Peak Temp. 10 – 20 sec.

Ramp Down Rate 6°sec. Max.

+ + + + + + +
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5º

Pin 1*

0,25±0,05

Section Y – Y Dimensions in mm
*Pin 1 location is in the upper left-hand corner of the cavity. Units shipped with bum
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Cover Hole to Hole to Sprocket
Tape Pocket Pocket Pocket Pocket Pocket Pocket Hole

Width Pitch Reel Reel Width Length Depth CL CL Pitch
(W) (P1) Width Dia. (A0) (B0) (K0) (P2) (F) (P0)

8,00 ± 0,3 4,00 ± 0,1 8,0 +2,0/–0 330 max     1,10 ± 0,05     1,60 ± 0,05    0,56 ± 0,05      2,0 ± 0,05      3,5 ± 0,05 4,0 ± 0,1

Reel Tape Configuration

Socket & Socket Manufacturer (Ordering Information)

Socket Number: 02-9023

Everett Charles Technologies
4837 White Bear Parkway
St. Paul, MN 55110
Ph: 651-407-7777
FAX: 651-407-7290 Web Address: www.ectinfo.com

Packaging Tape and Reel

Sockets
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Electrical Characteristics

R (ohms) L (nH) C (pF)

Min. 0.001 0.021 0.045

Mean 0.001 0.021 0.046

Max. 0.001 0.021 0.047

Parameter Name LVC1GxxYEA

Voltage Nodes (V) 5, 3.3, 2.5, 1.8

VCC Range (V) 1.65 to 5.5

Input Level CMOS

Output Level CMOS

Output Drive (mA) (–4/4, –8/8, –16/16, 
–24/24, –32/32)

No. of Gates 1

Static Current (mA) 0.01

tpd(max) (ns) 9.9

251.66
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NanoStar DCK

JEDEC 1S0P
JEDEC 1S2P

Comparison of NanoStar and DCK Thermal Impedance

JEDEC 1S2P
Airflow (linear ft/minute)

0 150 250 500

NanoStar

RθJA (° C/W )       154.32 152.05 150.73 148.72

RθJC (° C/W )         18.72

DCK

RθJA (° C/W )        251.7 250.1 247.2 242.7

RθJC (° C/W )        144.4

Board Level Reliability
Nf (cycles to 1.0% failure)

NanoStar 1150 cycles
Note: Board level reliability data was achieved through Finite Element Modeling of

actual package construction and is based on the PCB pad finish being Copper
(OSP). Actual reliability data may differ slightly from simulated results.

Thermal Characteristics

Board Level Reliability Data

Note: Electrical package parasitic was achieved through PACED electrical modeling
and is based on a 3D model. Actual electrical data may differ slightly from 
simulated results.
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TI Worldwide Technical Support

Internet
TI Semiconductor Product Information Center
Home Page
www.ti.com/sc/support

TI Semiconductor KnowledgeBase Home Page
www.ti.com/sc/knowledgebase

Product Information Centers
Americas
Phone +1(972) 644-5580

Fax +1(214) 480-7800

Internet www.ti.com/sc/ampic

Europe, Middle East, and Africa
Phone

Belgium (English) +32 (0) 27 45 55 32

France +33 (0) 1 30 70 11 64

Germany +49 (0) 8161 80 33 11

Israel (English) 1800 949 0107

Italy 800 79 11 37

Netherlands (English) +31 (0) 546 87 95 45

Spain +34 902 35 40 28

Sweden (English) +46 (0) 8587 555 22

United Kingdom +44 (0) 1604 66 33 99

Fax +44 (0) 1604 66 33 34

Email epic@ti.com

Internet www.ti.com/sc/epic

J apan
Phone International +81-3-3344-5311

Domestic 0120-81-0026

Fax International +81-3-3344-5317

Domestic 0120-81-0036

Internet International www.ti.com/sc/jpic

Domestic www.tij.co.jp/pic

Asia
Phone

International +886-2-23786800

Domestic Local Access Code TI Number

Australia 1-800-881-011 -800-800-1450

China 1-0810 -800-800-1450

Hong Kong 800-96-1111 -800-800-1450

India 000-117 -800-800-1450

Indonesia 001-801-10 -800-800-1450

Korea 080-551-2804 –

Malaysia 1-800-800-011 -800-800-1450

New Zealand 000-911 -800-800-1450

Philippines 105-11 -800-800-1450

Singapore 800-0111-111 -800-800-1450

Taiwan 0800-006800 –

Thailand 0019-991-1111 -800-800-1450

Fax 886-2-2378-6808

Email tiasia@ti.com

Internet www.ti.com/sc/apic
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Important Notice: The products and services of Texas Instruments and 
its subsidiaries described herein are sold subject to TI’s standard terms
and conditions of sale. Customers are advised to obtain the most current
and complete information about TI products and services before placing
orders. TI assumes no liability for applications assistance, customer’s
applications or product designs, software performance, or infringement of
patents. The publication of information regarding any other company’s
products or services does not constitute TI’s approval, warranty or
endorsement thereof.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) 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 TI’s terms
and conditions of sale supplied at the time of order acknowledgment.

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

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

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

Reproduction of information in TI 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. TI is not responsible or liable for
such altered documentation.

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