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Introduction

01005 components are a challenge due to their size
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Introduction

1+ | == 02mmx0.1 mm package 0= 0.6 mm x 0.3 mm package(EIA0201)
IR 0.4mm x 0.2mm package (EIA01005) == 1.0mm x 0.5mm package (EIA0402)
\ : 1.6mm x 0.8mm package(EIA0G03) =0= 3.2 mm x 1.6 mm package(EIA1206)
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**Murata Manufacturing Company
http://www.murata.com/products/article/pp09e1/3.html
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Why Use 01005 Components?

A Small size allows for use in high density circuit
boards.

A Cell phones, Bluetooth applications, wireless LAN
and wearable technology
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Why Use 01005 Components?

Microcontroller

ARM® Cortex®-M3 Processot

§oo Accelerometer
e Y

Source - www.ifixitcom
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Battery charger IC

Bluetooth IC
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Printing Challenges

Proper paste printing requires:
A Optimized Stencil design
A Best Stencil Material
A Best Coating Technology
A Proper Solderpaste Type
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Stencil Design

Table 3-2 General re Design Guideline Examples for

Selective Surface-Mount Devices (Tin Lead Solder Paste)

Land Land Stencil Aspect Solder

Foolprint | Foolprint | Aperture | Aperture Thickness Ratle | Area Ratio | Paste
Part Type Pitch Width Length Width Length Range Range Range Type
PLCC | 53 | (2.6 i) | (76rmil | (256 mi) | (768 mi] | (591 -Gadmp) | 24740 | 092-153 ) Type3
are | o o | s | Coamn | e | ot cassmn | 1720 [071-083 [ e
OFP | [io7mi) | (18 mi) | Hozmil | [8ami) | 72mi | [4g2-5a1mi | 17720 | 069-083 | Type3
OFP | {157 mi) | (384 mi) | oz mil | (787 mi) | 472 mi | [394- 492 ma | 18-20 | 069-088 | Type3
OFP | [7a'mi) | a7 mi) | Bodmi) | (591 mi) | (a74mi) | 1295 - 452 mill | 2-20 [052-088 | Type3
002 | WA | noP | Esemil | (177 mil | Rasmi) | [a2-sstm) | MA | 086103 | Types
0201 | NA | g3, miy | (157 il | (908 mi] | (138 mi) | [205-492mi] | NA | 088-083 | Type3
01005 | NA | (750 min | (1981 mil | (689 mil | 087 mil | 2535 mil | A | 08-081) Types
BaA ﬂigﬁ.zrr::l]] 0.55 mn{;:l[r.q?‘l_ﬁ mi] | 052 mmcglu_-m mil] [ﬂs'_1551 fi-in?'n”q'.?] NA | 065-088 | Type 3
e &;ﬂmﬁ 0.45 mn?ﬁa_? i} 0.42 mn?rﬁa_ﬂ ] 0[11553%132}5331 NA | 065-0.76 | Type 3

. S0

Faan™ | Hagmi | 025 mm [.84 mil G"“’F{f_‘éﬂrf“? mm | e koomi | NA |056-093 | Type3
e ﬁéﬁ’&ﬁﬁ 0.20 mn?l[’?’.s? il G"“mﬁg‘l]ﬂ’ mm G'ﬂ[;!.ig;s?'ln.?-.n]mm NA | 0.56-0.75 | Type 4

Mote 1: I is asswmed that the fine-pich BGA lands are not solder mask defined.
Mate 2: M implies hat only the area ratio should be considensd.

IPC-7525B 2011-October. Stencil Design Guidelines
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Stencil Design

01005 IPC Recommended Land Size

15 mm
(6 mll)
min.

300 mm
(11.81 Mil)

200 mm
(7.87 MiD

Land Pad
I Component
BN Stencil Aperture
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Stencil Design

01005 IPC Recommended Aperture Size

A5 mm
9‘ (6 mil) |é
min.

<

£ E £
0’03 Q0
dg RE
75 mm 200 mm
Land Pad ~1(6.89 mil[~_ (7.87 Mil

B Component
BN Stencil Aperture
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Stencil Design

The IPC aperture design produces an Area Ratio of:
5mil=.41 4 mil=51 3 mil=.68

A5 mm
9‘ (6 mil) }e
min.

£ £S
og o
dg mE
A75 mm 200 mm
Land Pad 1(6.89 mil[~ (7.87 Mil)

I Component
BN Stencil Aperture
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Stencil Design

01005 Land Designs in Manufacturing Environments:
Approx. 30% smaller than IPC

6 mil
— Minimum <"

Land Pad should
be available under

components to dallow
paste to flow during —=> 7.6 Mil =

Land Pad placement and reflow.
I Component
BN Stencil Aperture

-

8.4 Mil
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Stencil Design

01005 Land Designs in Manufacturing Environments:
Must Balance Volume and Placement Pressure

0402R (01005")
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Stencil Design

01005 Land Designs in Manufacturing Environments:
Reduced Volume/Less Pressure-Optimized Reflow

0402R (01005")
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Stencil Design

01005 Land Designs in Manufacturing Environments

C Minimize overprint, float and skew by reducing Land Size
C Print 7.5 mil aperture, radius corners 2 mils to improve release

v

8.4 Mil

—=

— 7.5 Ml |=
Rounded

Square

—= 7.6 Ml =

Land Pad
I Component
BN Stencil Aperture
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Stencil Design

01005 Land Designs in Manufacturing Environments

6 mil
—= Minimum <

T

8.4 Mil

—=>

6 mil Rounded Square | 76 Ml |=

Land Pad
I Component
BN Stencil Aperture
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Material Types:

Fine grain steel gives smoother side walls
Improves Paste Transfer Efficiency
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Mill grade steel (500X) Fine grain steel (500X)
25-30 pm 8-9 um
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Material Types:

Fine grain steel gives smoother side walls
Improves Paste Transfer Efficiency

Standard SS Microstructure Datum PhD Microstructure
Grain Size: 15-30um Grain Size: 7-11um
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Material Types:

Fine Grain or Finer Grain?
Fine grain steel gives smoother side walls

Datum FG/Tension Foil is
! Now down to the 2-3 micron
petm fension ‘ Grain Size and is the best
Performing material available.



Fine Grain Stencils

Fine grain steel reduces the min. area ratio

Minimum area ratios
A Mill grade steel = 0.66 (industry standard)
A Fine grain steel = 0.55 (with no coating)

STENCIL SURFACE AREA RATIO

SURFACE AREARATIO = (W)
(2Ly+(2W))x(t)

SURFACE AREA RATIO > 0.66
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Nano Coatings

A Polymer Nano Coatings can reduce min area
ratios and maintain acceptable TE%

A Minimum area ratios
A Fine grain steel = 0.55
A Fine grain steel + Nano Coating = 0.45
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Transfer Efficiency Experiment
Equipment and Materials

A Essemtec printer

A 20 mm/sec, 0.18 Kg/cm, 1.5 mm/sec

A ASC International SPI
A AP212 with VM150 sensor

A Solder paste
A No clean, lead free, SAC305

A Stencils
A Datum PhD

A Copper Clad Board




