Texas Instrument (TI) is facilitating the
electronics industry’s drive towards smaller
packaging outline technologies with the
FemtoFET™ series of packages. The
FemtoFET™ is a Land Grid Array (LGA)

N

package, which is a silicon Chip Scale F3(YIM) F4(YJC)

Package with metallized pads instead of

solder balls.

Surface Mount Technology (SMT) issues
to be considered when attaching these
parts to printed circuit boards.

. F4 (Y F5(YJK
The FemtoFET™ package series is (¥39) S(YIK)
targeted toward handheld and mobile
applications where small form factor, Device Name Suffix F3 | FA | F4 | F5
space, and weight limitations are essential. .
This technology is capable of replacing RS G DS Ee) YIMEYJC ] YIJ | YIK
standard sma_ll S|gnal MO_SFE_TS, providing Package Width (W)* 060 lo60lo60lo0.73
a 70% reduction in footprint size. For more
information, visit; www.ti.com Package Length (L)* 0.69 | 1.00 | 1.00 | 1.49

Package Thickness (Max) ] 0.35]0.35]0.20]0.35

This document describes the

<

ASEY  FemtoFET™ Surface Mount Guide

* Nominal dimensions shown. All measurements in mm.
For additional information, see package designator at
www.ti.com

Operation

Assembly Quick Start Checklist

Solder Paste

Tl recommends the use of type 3 or finer solder paste when mounting the FemtoFET™
devices. Either no-clean or water-soluble solder paste is acceptable.

Tl recommends inspection of solder paste printing quality by SPI (solder paste inspection)
machine.

Measure the peak reflow temperature by placing a fine gauge thermocouple (Type K) on top
of the package body center.

Ensure that the peak reflow temperature does not exceed 260°C max. (260°C +0/- 5°C)

Reflow Exceeding the max temperature may damage the part.
Profile Reflow time within 5°C Peak Temp must not exceed 20 seconds and the reflow time above
liquidus must not exceed 60 seconds.
Minimizing the number of reflow cycles seen by the FemtoFET ™ devices is recommended.
FemtoFET ™ products are classified as MSL1 and require no special handling due to
Moisture moisture sensitivity. MSL1 parts are not limited by max floor exposure.
Handling
See IPC/JEDEC J-STD-033 for additional details.
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PCB Design Guidelines

SMD (Solder Mask Defined) pads are preferred over NSMD (Non Solder Mask Defined) pads to avoid issues due to
solder mask registration error when surface mounting FemtoFET ™.

If NSMD configuration has to be used, the following precautions are recommended:

1. A copper layer thickness of less than 1 oz is recommended to achieve higher solder joint stand-off. A 1 oz.
(30 micron) or greater copper thickness causes a lower effective solder joint stand-off, which may
compromise solder joint reliability.

2. The trace width at the connection to the land pad should not exceed 2/3 of the pad diameter.

3. Control the solder mask shift on the PCB to avoid inconsistent pad size.

A g

Non-Solder Mask Defined Pad (NSMD) Solder Mask Defined Pad (SMD)
Not-Preferred Preferred
Solder Mask Solder Mask
Copper Pad Opening Copper Pad Opening
“ AII " B" a“ CII {“" D"
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sercilvils [

Tl recommends stencil manufacturing by either laser cut / electro polished or electroform with tapered
aperture walls with a 5 degree tapper to facilitate paste release.

To improve solder paste transfer efficiency, TI recommends to enlarge the stencil opening and offset it
outward to maintain the same separation between pins 1 and 2 for F3 and F4 ( pin 1 and 3 for F5).

F3 (YJM) Package: Land pattern and stencil recommendation

-—=— (0.15)

0.05 MIN
ALL AROUND
TYP

H 1

T B

] I i

yr I
" ’ I SYMM

T I

- |

’ I

I

2X (0.25) —

2% (0.15) —

(0.5)

|
\\ r
\—SDLDER MASK

(R0O.05) TYF’R_/'I'T__ ! : -
PKG
METAL UNDE ! ¢

|
! OPENING
TYP
SOLDER MASK
TYP (0.175) —‘-——| !
— (0.4) —~
LAND PATTERN EXAMFLE
SOLDER MASK DEFINED
2X (0.25) —
X024 - (0.15)
[] N
.t Jf_‘]_l an ]
i | | 1|3
T‘— | | SYMM
(0.4) ——!——T—" "|f T (0.5)
1 | |
- - L
2X (0.15) — F'IEIG \—i_\— (R0O.05) TYP
2X SOLDER MASK EDG .
oirs o |
— (0.4) —~]

SOLDER PASTE EXAMPLE
BASED ON 0.075 - 0.1 mm THICK STENCIL

SLRA0O03D Aug 2014, revised July 2016 Page 3




sencitvits [

F4 (YJC/YJJ) Package: Land pattern and stencil recommendation
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F5 (YJK) Package: Land pattern and stencil recommendation
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Summary of stencil opening

Tl recommends stencil thickness of 75 pm which gives an optimum area ratio larger than 0.61, see table
below for detail information.

for stencil thickness = 0.075

All dimensions in mm

pin 1 pin 2 pin 3
Package W L Area ratio w L Area ratio w L Area ratio
F3 (YJM) 0.2 | 0.25 0.74 0.2 0.25 0.74 0.15 0.5 0.77
F4 (YJC/Y))) 0.2 | 0.25 0.74 0.2 0.25 0.74 0.25 0.5 1.11
F5 (YJK) 0.2 | 0.39 0.88 0.2 0.39 0.88 0.2 0.39 0.88

Solder Paste

Tl recommends the use of type 3 or finer solder paste when mounting FemtoFET™. The use of paste offers
the following advantages:

« It acts as a flux to aid wetting of the package 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 optimal joint.

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

The FemtoFET ™ series packages do not require underfill.
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Package Placement

Tl recommends a pick and place nozzle size of 0.4mm in placement of the FemtoFET™ package.

If placement method is by programming the component thickness, add 0.05mm to the actual component
thickness so that the package will be sitting halfway into paste. Use a nozzle with a soft rubber tip rather than
a hard tip to minimize damage to the device during the component mounting process. If placement is by force
feedback, then utilize minimum force while not exceeding 3 Newton'’s of force. This control is to avoid forcing
out solder paste or package free fall resulting in solder balling.

Package Repair Guidelines

Repair Procedure Repair Procedure Notes:

A package repair/rework station is strongly * Prior to any rework process, it is recommended to

recommended for this process. (i.e. Air-Vac bake the board 4 hours at 125C to remove any

Engineering, Metcal, or Den-On Inst.) moisture that might cause delamination or
cracking.

Package Replacement Procedure:
« Reuse of a removed package is not

« Board preheat (package bake recommended) recommended.
 Reflow of component solder

« Vacuum removal of component

* Cleaning and preparation of PWB lands

* Screening of solder paste (If possible, a mini
stencil is recommended)

 Placement and reflow of new component

« Inspection of solder joints

Mechanical Stress Test Results

e Shear Test > 1kgf

» Monotonic Bend Test (JEDEC-9702)
displacement of 30 mm without failure

¢ Cyclic Bend Test (JESD22B113)
displacement of 3 mm up to 10,000
cycles without failure

¢ Board Level Drop Test (JESD2-B111)
more than 600 drops without failure

« Use a new package for the repair process. The
new package should be kept dry and should not
exceed stated floor life. Only re-bake a package a
maximum of 3 times.
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IR Reflow Profiles

Customers should consider their solder manufacturer recommended reflow profile as optimal source for their
specific application. Actual temperature profile depends on various factors such as board size, board thickness,
component density and solder paste etc. The FemtoFet™ package is compatible with lead and lead-free pastes.

Example Pb Free Reflow Profile
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# Temperature profile above is JEDEC Pb Free reflow compliant and shown as example only,
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Questions & Answers

Q. Is package rework possible? Are tools available? Q. Has Tl developed a lead-free version of FemtoFet™

A. Yes, rework is possible, and there are several semi- 5

automatic SMT rework machines and profiles available. A ves, Texas Instruments has developed the
HOWeVer, Tl does not guarantee the I’ellablllty Of re- FemtoFetTM series as a Pb_Free Option in Order to
used packages. Itis best to discard and replace any comply with lead-free environmental policies.
package that fails test. Please refer to the repair

guideline section of this document for more details. Q: What routing choices do | have when using

FemtoFet ™ packages?

A: The pad design is wide enough to allow for via-in-
pad routing techniques to be employed on an
economical basis.

Q. What size land diameter for these packages
should | design on my board?

A. Land size is the key to board-level reliability, and
Texas Instruments strongly recommends following the

design rules included within this summary. Q. Any EMI concerns for traces under the package

and how can customers design their board to
minimize EMI?

A. EMI can be controlled by minimizing any complex
current loops on the PCB trace. Some helpful hints
include:

Q. Can customers mount FemtoFet ™ packages on
the bottom side of the PCB board?

A. Yes, they can and the ideal 2" reflow profile is the
same as the 1.

Q. Can the solder joints be inspected after reflow?
A. Many customers are achieving satisfactory results
during process setup using X-ray techniques.

« Solid ground and power planes can be used in the
design. Partitioned ground and power planes must be
avoided. These ground and power partitions may create
complex current loops increasing radiation.

Q. Are there pressure requirements for mounting « Avoid right angles or "T" crosses on the trace. Right

FemtoFet'" packages? ) angles can cause impedance mismatch and increase

A. Tl recommends controlling the placement pressure trace capacitance causing signal degradation.

in mounting the FemtoFET™ package. The mounting « Minimize power supply loops by keeping power and

force should not exceed 3N. ground traces parallel and adjacent to each other.
Significant package EMI can be reduced by using
this method.
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Tl Worldwide Technical Support

Internet

Tl Semiconductor Product Information Center

Home Page
support.ti.com

Tl Semiconductor KnowledgeBase Home Page
support.ti.com/sc/knowledgebase

Product Information Centers

Americas Asia
Phone +1(972) 644-5580 Phone
Fax +1(972) 927-6377 International
Internet/Email support.ti.com/sc/pic/americas.htm Domestic
Australia
Europe, Middle East, and Africa China
Phone Hong Kong
Belgium (English) +32 (0) 27 4555 32 Indonesia
Finland (English) +358 (0) 9 25173948 Korea
France +33(0) 13070 11 64 Malaysia
Germany +49 (0) 8161 80 33 11 New Zealand
Israel (English) 1800 949 0107 Philippines
Italy 80079 11 37 Singapore
Netherlands (English)  +31 (0) 546 87 95 45 Taiwan
Spain +34 902 35 40 28 Thailand
Sweden (English) +46 (0) 8587 555 22 Fax
United Kingdom +44 (0) 1604 66 33 99 Email
Fax +(49) (0) 8161 80 2045 Internet
Email epic@ti.com
Internet support.ti.com/sc/pic/euro.htm
Japan
Fax International  +81-3-3344-5317
Domestic 0120-81-0036
Internet/Email International  support.ti.com/sc/pic/japan.htm
Domestic www.tij.co.jp/pic

+886-2-23786800
Toll-FreeNumber
1-800-999-084
108-00-886-0015
800-96-5941
001-803-8861-1006
080-551-2804
1-800-80-3973
0800-446-934
1-800-765-7404
800-886-1028
0800-006800
001-800-886-0010
886-2-2378-6808
tiasia@ti.com

support.ti.com/sc/pic/asia.htm
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license 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 significant portions of Tl 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. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

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

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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