Indium10.1HF
Solder Paste

Ultra-Low Voiding,
Halogen-Free, No-Clean
Solder Paste for use
with Pb-Free Alloys

e Ultra-low voiding, especially for bottom
termination component (BTC) assemblies

* Excellent electrochemical migration (ECM)
performance

e Qutstanding solder beading and head-in-pillow
minimization performance

 Excellent wetting and coalescence in air
and nitrogen reflow environments
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INDIUM10.THF

Ultra-Low Voiding, Halogen-Free, No-Clean Solder Paste
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INDIUM10.1HF vitra-Low Voiding, Halogen-Free, No-Clean Solder Paste

INDIUM10.1HF DELIVERS:

* Ultra-low voiding — bottom termination components (QFN
and DPAK), BGA, LGA

* High ECM performance under low standoff components

* Halogen-free per IEC 61249-2-21 test method EN 14582

* Exceptional printing performance
—High transfer efficiency and low variation

* High slump resistance
— Outstanding solder beading and solder balling resistance

— Bridging and short mitigation
* Oxidation barrier technology eliminates head-in-pillow

e Excellent wetting to fresh and aged common metalizations
and surface finishes, including, but not limited to:

—-0SP
—ENIG
—Immersion Ag
— Immersion Sn Pb-Free Alloys for Use with Indium10.1HF
Common o Solidus | Liquidus
Name Composition °C) °c) Comments
SAC387 95.5Sn/3.8Ag/0.7Cu 217 219 Original INEMI recommended SAC alloy
Solder Products Value Council
SAC305 96.6Sn/3.0Ag/0.5Cu 217 220 recommended SAC alloy
Indalloy®276 | 90.6Sn/3.2Ag/0.7Cu/5.5Sh 224 233 High-reliability

TECHNICAL SUPPORT

From One Engineer
To Another

Indium Corporation’s research scientists, application engineers, and technical support engineers work closely
with our customers to develop custom solutions to their technical problems and optimize their processes.

Indium Corporation’s PhD scientists and engineers are certified by many of the top industry organizations,
including the SMTA and the IPC. In addition, our Six Sigma Green Belt- and Black Belt-certified staff are trained
in advanced process management methods to help you to:

* Increase yields

* Improve customer satisfaction
* Increase revenues

* Reduce defects

* Increase profits
* Deliver high value and return on investment ‘
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QFN VOIDING PERFORMANCE

Overview

0ID
0ID

Objective

overheating and potential reliability issues.

Procedure QFN

Voiding experiments were performed with the * Large 7.75mm square ground plane

Voiding in QFN ground planes is one of the most important issues
in electronics assembly. Voiding of greater than 40% can cause

following parameters: P

* Reflow Profiles:

—Typical Pb-free air

—Typical Pb-free nitrogen

— Low-voiding optimized air

— Low-voiding optimized nitrogen
Stencil

¢ 0.005" thick
e Laser cut (non-nanocoated)

\cm

*9-0.088"square
apertures

Large Ground Plane Voiding Ishikawa Diagram — Cause and Effect Diagram

Stencil Design

Stencil Wear
Area Ratio
Stencil Thickness Environment
Stencil Supplier PWB Surface Finish

Aperture Size Supplier Age Preventative Maintenance
# of Windowpanes HASL ENIG Cold Storage Time
Outgassing Channel/Windowpane Size OSP Type ospP Altitude
Aperture Design Immersion Sn Immersion Ag Humidity

Stencil Age

Stencil Coating

Stencil Metal Composition

Aperture Size to Pad Ratio

Aperture Shape

Outgassing Channel/Windowpane Shape
Outgassing Channel/Windowpane Design

Stencil Time

House Keeping

Cold Storage Temp
Time of Year
Temperature

Time from Ambient to Peak TAL Pad vs. Via (Filled Vias) Pad/Via Metallization Metal Load Mesh Size
Ramp Rate Peak Temperature Via Shape Via Size NC vs. WS Flux Vehicle Chemistry
Nitrogen vs. Air Cooling Rate Pad Size Via Depth DOM Alloy

Flux Residue Spread

Soak Time 02 PPM Levels Pad-to-Pad Ratio Pad Shape Wetting Energy
Number of Reflow Passes Soak Temperature Through-Hole Escape Route Viscosity
Rework Process Wave Process PWB Design Solder Paste

Reflow Profile

From One Engineer To Another’
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INDIUM101HF vitra-Low Voiding, Halogen-Free, No-Clean Solder Paste

QFN Voiding Results

Indium10.1HF exhibits lower average voiding and a . . .
L g 9 Indium10.1HF vs. Industry Leading Material
lower standard deviation in all profile conditions
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Indium10.1HF has a wide reflow process window and did
not show a dramatic difference in voiding performance with
different reflow profiles or reflow atmospheres. ()
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QFN VOIDING PERFORMANCE

Typical Pb-Free Air Profile
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INDIUM10.1HF vitra-Low Voiding, Halogen-Free, No-Clean Solder Paste

Typical Pb-Free Nitrogen Profile
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CSP VOIDING PERFORMANCE

Objective

Voiding in CSP solder balls can result in mechanical weakness
in the solder joint that could result in reliability issues.

Number of Voids Percentage of Voids
Results Paste/Board ID Standard : Standard :
Average . Maximum | Average . Maximum
Deviation Deviation

BOth paStes are We" Indium10.1HF (1) 0.89 0.62 2 0.91 0.77 4.48
below IPC Standards Indium10.1HF(2) | 091 0.47 3 1.30 1.05 472
(<250/°)_ Paste A (1) 1.00 0.65 2 0.82 0.53 1.61

Paste A (2) 0.65 0.55 2 0.55 0.57 3.34

Air Reflow 250x Air Reflow 650x

| =

From One Engineer To Another’



ELECTRICAL RELIABILITY PERFORMANCE

IPC-J-STD-004B Product Level Testing

Surface Insulation Resistance (SIR)
Test Method: 2.6.3.7

Objective SIR: J-STD-004B SIR — PASS

The purpose of this test is to determine the surface 2

insulation resistance (SIR) of the flux residue after M
paste reflow. S esv————

8
Procedure =
. . [}
Paste is stenciled onto the clean test board and S
. —_
reflowed. The uncleaned board is then sentto a 4
third-party laboratory for SIR testing. ,
°c ® 4o & ® 1w 1@ w w0 %0 20
T(h)
Electrochemical Migration (ECM)
Test Method: 2.6.14.1
Objectve
The purpose of this test is to determine the electrochemical migration and SIR of the flux residue after paste reflow.
IPC-TM-650 Test Method: 2.6.14.1 — PASS Procedure
(" R LabMumber 54328 N Paste is stenciled onto the clean test board and
Board Identifier Sample Comb Ambient 96 hours at 596 hours at Ambient after .
priorto  condit diti ditioning reflowed. The uncleaned board is then sent to a
conditioning (500 hours . .
of bias) third-party laboratory for ECM testing.
INDIUM10.1HF 1 1-2 12.69 11.39 13.25 13.61
2-3 11.90 11.43 13.20 13.98
3-4 13.55 11.09 12.75 13.44
4.5 1331 8.29 1255 13.88
2 1-2 13.44 11.30 13.07 14.98
2-3 14.78 11.20 13.35 13.65
3-4 13.47 10.97 1299 13.58
4-5 13.15 11.22 14.19 13.81
3 1-2 13.84 11.68 13.62 13.47
2-3 13.52 11.92 13.62 14.90
3-4 13.67 11.63 13.47 13.69
4-5 13.33 11.96 13.35 13.77
4 1-2 13.74 11.49 13.98 14.06
2-3 13.14 11.60 14.62 13.68
3-4 13.69 11.21 13.76 14.48
4-5 12.11 11.34 13.19 13.47
Controls 5 1-2 13.49 10.98 1352 13.75
2-3 14.09 11.02 13.41 13.50
3-4 13.12 10.68 1353 14.27
4-5 13.16 10.81 1351 13.81
6 1-2 13.47 1117 13.75 13.83
2-3 13.99 1111 13.39 13.50
34 13.21 10.85 1453 13.59
4-5 12.50 10.47 12.61 13.60
All measurements Average 96  Average 500 Delta
in Logl0
INDIUM10.1HF 11.23 13.43 2.20
Controls 10.89 13.53 2.64
Chamber Conditions 65+/-2C; 8543/-0 % R.H. Requirement <-1.0 ‘

. DINY
INDIUM
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ELECTRICAL RELIABILITY PERFORMANCE

Glass Slide SIR (Flux) Indium10.1HF is
Glass Slide SIR is performed with the flux vehicle b_etter than both
only to provide a worst-case scenario test. The Indium8.9HF and the
glass slide is meant to mimic the bottom of a leading competitive

low standoff component. If solder paste was to material with
be used, the traces would have solder present,
which would produce higher standoff and,

regard to high

therefore, higher SIR values. ECM performance

for low standoff
applications

Indium10.1HF > Indium8.9HF and Competitive Material

Indium10.1HF Indium8.9HF Competitive Material
140
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| | 4 120 - |
-~ % = = g w0 | e 1
| T ! 0 - !
40 a0
20 20
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8 g 2 SgifGFRREIRISaGENGEURnREsE: . AEEGEREERERS z
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Glass Slide SIR Test

1. Cleaned B-24 |IPC test coupons
2. One comb pattern used as blank

3. Other three comb patterns printed with flux
4. Two comb patterns covered by glass slides
5. One comb pattern does not have a glass slide cover

6. Glassis Tcm x 1cm
7. Reflow profile:

4 5 ] ! L] 10
ERE 0 1A M0 @ 1B 20 20 20 2N 2%
FTHE 0 12 W0 @ 8 210 20 240 M0 2%
RPN @29 800
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PRINTING PERFORMANCE

SAC305 Indium10.1HF Type 4 88.5% vs. SAC305 Indium8.9HF Type 4 88.5%
Printing Design of Experiment

Purpose Measured Solder
To obtain data/information on how the solder paste will Transfer Efficiency = VO/ume_p erAp ef'ture
perform with 20 consecutive prints without wiping. Thzoretlcal ’y«'f;x’mum

erture Volume
Procedure Board: P

e Stencil: 100pm nanocoated

 Perform process set-up and print set-up boards
* Wipe

* Print 20 boards consecutively without wiping

* Collect and statistically compile data SR
e Apertures printed: L

-0201

—0.009" SMD square (AR: 0.5625)
—0.010" NSMD square (AR: 0.625)
—0.011" SMD circle (AR: 0.69)
—0.012" NSMD circle (AR: 0.75)

Print Performance Summary

0201: Note the Print Consistency * Indium10.1HF exhibits high transfer
R S G TSR efficiency with low variation, well
Variability Chart for Volume(%) within typical 50-150% process
specifications with a wide range of
area ratios and pad designs, even for
ARs of 0.60

* Indium10.1HF displayed excellent print
consistency over 20 consecutive prints
without an understencil wipe

UL L L LT T

me (%,

]

Vol

S EEEEE R E R R R L R T o o
70 Consecutive Prints 20 Consecutive Prints RTP e Less frequent wiping can S|gn|f|cant|y
58Kg 5Kg Pressure .
Fras presn Sous decrease cycle time
SAC305 Indium10.1HF Type 4 885% SAC305 Indium@ 3HF Type 4 83.5% Paste ID )
* Qverall, reduces the potential for
process interruptions
* Robust printing process window to
1 accommodate everyday process
,,,,,,,, T R BT L I PR SR S VRV SR S B A e SR Varlatlons
SRR H B
20C ttive Prints 20 C: P RTP
58Kg 5Kg Pressure
50mm/s S0mm/s Spaed
SAC305 Indium10.1HF Type 4 88.5% SAC305 IndiumB.9HF Type 4 88.5% Paste ID

o
e\
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PRINTING PERFORMANCE

Indium10.1HF Print Images

o |
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e 2520

0 |
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e T
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0.009" SMD Square (AR: 0.5625)

Variability Gauge Component ID=509_SMD
Variability Chart for Volume(%)

et PR F R R v b T s b F b i e EiEE

£ 7
s
E
= S
=
3
0 Twrw R 8 N m n S N = R R R AR
SRR 222222222 R2RRYRAEE Been
RERERRE 2R R RRERREEESESSEEEEESEESGEEE
20 Consecutive Prints 20 Consecutive Prints RTP
5.8Kg 5Kg Pressure
Somm/s S0mms Speed
SAC305 Indium10.1HF Type 4 88.5% SAC305 Indium8.9HF Type 4 88.5% Paste ID
20
o185
=
H
&0
=
s
s
& 5 K, X
35 xx'xxx R T RIS S A
nrﬂhﬂm"l‘r" W e s LI - IR [~ (-] N v ~ -1~ ~ A
SRR ER = O - R RHE R R R
FPEEEEEEEEEEEEE B R R
20 Consecutive Prints 20 Consecutive Prints TP
58Kg 5Ky Pressure
S0mm/s 50mm/s Speed
SAC305 Indium10.1HF Type 4 885% SAC305 Indium@ HF Type 4 88.5% Paste ID

The Most Challenging Print, Produces TEs over 80%
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INDIUM10.1HF vitra-Low Voiding, Halogen-Free, No-Clean Solder Paste

Stencil Printing Speed Performance

Purpose

A designed experiment (DOE) was performed to determine how Indium10.1HF solder paste performs at different print
speeds with different apertures as compared to Indium 8.9HF.
Procedure

* 100pm nanocoated stencil

e Perform printing process optimization

* Print at 25, 50, 75, and 100mm/s

* 6 prints at each speed

e Apertures for CSP 12,0201, S08-S12, solder mask it ]
defined and non-solder mask defined pads o e L

Results

Indium10.1HF prints comparably to Indium8.9HF, with a
mean transfer efficiency of 90% and a standard deviation
of less than 5%.

Test Board
Mean Volume All Aperature Sizes Combined (%)
Paste Speed Interaction Mean Standard Deviation — Paste Speed Interaction
125 200
2
T
150
o
>
c
2 s
T 100 B 100 oo e e
€ 3
3 o
o
> ¢ E
] = s
s § 50 f—f— -+
g g S, — .
kS
fes
3
75 S 00
25mm/s S0mm/s 75mm/s 100mmy/s 25mmys 50mmy/s 75mm/s 100mm/s
Speed Speed
Paste ID

SAC305 Indium8.9HF Type 4 88.5% —_
SAC305 Indium10.1HF (808-39-2) Type 4 B8.5% =t

INDIUM.
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EXCELLENT WETTING IN BOTH AIR AND NITROGEN

(J-STD) IPC-TM-650 Test Method: 2.4.45
Reflow Performance Wetting

Objective

The purpose of this test is to ensure that the solder paste has sufficient
capability to wet a surface.

Procedure

Solder paste is printed on a clean coupon and reflowed using
the manufacturer’s recommended reflow profile. The
coupon is then inspected to ensure uniform wetting
and no evidence of de-wetting or non-wetting.

Copper

Results
Pass with both OSP and copper surfaces.

Indium 10.1HF wets
well on both OSP and
copper surfaces.

Pass

Wetting Summary

o O e T o e Y o L 3 . o e T e YO

R e RN RO
o N T T T L K il o il ° Excellentwetting to fresh and
Lo O T . T - e et L. X, 0 O ’} r:“ . % b:‘ '% ,;« } ’:' S K :‘ aged common mEtalizations
e B N Y o S Indium10.1HF il l 0 A RS ": | and surface finishes, including,
o O T Y o e b e i Y o I 0 3 naumiv. imi
: . : xam ; 1 | ! , l but not limited to:
o e W T T o o T o o T T A"" \ l o AL —0SP
= o o D e e Y e [ T} (4 j - !. A ] 0 J. )b i
o T N, o I o 3 - Y S0 o :' ,‘ Z ‘: E & T ;' :! —ENIG .
o T e T e e e S T e Y i YL ]k 0 ] Is :' :-l: ,"l l.': r'i l!’. ii.l 1“ ;: l: ':; - ImmerSIon Ag
i # 1
0 T Y st o i Y 5 Y O E: $:a % t.i igi F;i E..‘ 5" l|:| L!I | l'J - |mmer3|0n Sn

¢ Indium10.1HF’s ability to
spread slightly better than
Indium8.9HF in air and nitrogen
typical Pb-free profiles.

Nitrogen

Indium10.1HF I
l
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DEFECT ELIMINATION

Coalescence/Graping

0201 Coalescence/Graping in Air: Indium10.1HF

Graping happens because:

» Small paste deposits with fine
solder particles have a much
lower ratio of flux-to-surface
area of oxide

e High reflow temperatures and
long soak profiles promote more
oxidation

* Flux spreading can leave some
areas starved for flux

* Oxide is not cleaned from
the surface; particles fail to
coalesce properly

Indium10.1HF
* Excellent coalescence on NSMD and SMD 0201 chip capacitors and 8, 9, 10, and 11mil apertures
* No presence of graping in a typical Pb-free profile

Solder Beading

Objective

The solder beading test is designed to be a worst-case scenario and uses
pad designs that aggravate solder beading.

Procedure
Experiments were performed as described below:
e Stencil:
— Aperture design: 1:1
— Stencil thickness: 0.005" Typ|ca| Results Solder beading
e Components: 0402

— 0402 chip caps (200/board)
—0603 chip caps (100/board)
—0805 chip caps (360/board)

* Two boards/paste

Solder Beading Test Result
Paste _ : 0402 | 0603 | 0805 | |ndium10.1HF has outstanding solder beading
Competitive Material | 65 | 16 0 minimization performance compared to the ‘
Indium10.1HF 7 6 0 competitive material in this aggravated testing.

DINY
INDIUM
. y



DEFECT ELIMINATION

Typical 0201 Cross Sectional Images

Air Reflow 160x | Air Reflow 650x

B _ Air Reflow Z,OOOX

s APEETEE ki AT
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INDIUM101HF vitra-Low Voiding, Halogen-Free, No-Clean Solder Paste

Head-in-Pillow
How does it happen? Head-in-Pillow Defect Formation

1. Component warps during preheat and soak profile Problem:
Properly placed ball in
solder paste

Heating creates warping

2. Paste and ball separate prior to melting

3. Paste and ball melt separately and solidify separately
4

5

. Oxide layer forms on surface of molten solder

. Component warps back during cool down but has
already solidified, or oxide layer is too thick for paste
and ball to coalesce

How can it be eliminated?

The head-in-pillow defect can be minimized with a Ball/paste separation Separate coalescence -
solder paste that has a flux with excellent oxygen b b defectformation
barrier properties, even if the solder ball on the BGA or
CSP is oxidized.

Procedure
Solder balls were oxidized at 200°C and then reflowed with Indium 10.1HF.

Indium10.1HF =70 Seconds
Indium8.9HF = 80 Seconds

Competitive Material (HF) =30 Seconds

Indium10.1HF provided excellent

reflow with oxidized solder balls. m
. INDIUM



TEST RESULTS

Copper Mirror — “L"

IPC-TM-650 Test Method: 2.3.32

Objective

The purpose of this test is to determine the corrosive (free-halide)
properties of a flux.

Procedure

Flux is applied to a copper-coated glass slide that then sitsin a
controlled environment for 24 hours. The flux is cleaned and the
copper inspected for corrosion.

Solder Ball - PASS

j0. 19%
FLY377p

Result - No break through

IPC-TM-650 Test Method: 2.4.43

Objective

performance from lot to lot.

Procedure

The purpose of this test is to validate soldering perfromance of a specific lot of
solder paste. Solder ball testing is a fundamental test that ensures consistent

Three small deposits of solder paste are printed onto a ceramic coupon and
reflowed at a temperature of approximately 240°C (for SAC alloys). The coupon is

. then inspected to ensure complete coalescence of the solder paste, and that there

are no extraneous solder balls in the flux pool. Results are compared to images in

Result - Pass the J-STD-005 to determine whether it passes or fails.

Viscosity — TYPICAL
IPC-TM-650 Test Method: 2.4.34.2

Objective

The purpose of the test is to determine the viscosity of a
specific lot of solder paste. Viscosity testing is a fundamental
test that ensures consistent performance from lot to lot.

Procedure

Approximately 500g of solder paste is stabilized at 25 =/- 1°C
and the viscosity is measured using a Malcom spiral pump
viscometer at 5rpms. The results are measured and compared
to the nominal value. Solder paste lots with values outside the
expected variation (USL and LSL) need to be investigated for
possible performance-related issues.

From One Engineer To Another’

Result - Typical Viscosity
(SAC305 Indium10.1HF Type 4 89%): 1,900 Poise
IPC-TM-650 Test Method: 2.4.34.3
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INDIUM101HF vitra-Low Voiding, Halogen-Free, No-Clean Solder Paste

Oxygen Bomb with lon Chromatography Halogen Testing
IEC 61249-2-21 Test Method: EN 14582

Objective Test ltem Results (mg/kg) Detection Limit
The purpose of this test is to isolate and quantify any halogen Sample # S-160316-014 (mg/kg)
(ionic or cpvalently bonded) that is present in flux residues once Chiorine (CI) ND 10
assembly is complete. Bromine (Br) ND 10
Procedure Fluorine (F) ND 10
A sample is combusted in oxygen at very high temperatures, einell} ND 10
burning off any organic materials. The remaining ash will contain Sulfur (S) ND 10
halogens and other inorganic substances that can be characterized
by ion chromatography to determine the halogen content.
Result
* Br<10ppm
e Cl<10ppm
Tack vs. Time vs. Humidity
Objective Indium10.1HF Tack vs. Time and Humidity
Tack is the amount of adhesion with which the printed 80
. . 75
solder paste holds the placed components. Itis desirable 70
that tack remain constant as a function of humidity. 5
c 50 b - A —_—

Result E 33 Mj +T3Ck 20%
As seen from this graph, Indium 10.1HF exhibits very £ —8-Tack 50%
consistent tack as humidity varies from 20 to 76%. e ATk

10

5

0

Initial 1Hour 2Hour 4Hour 6Hour 8Hour

Tack remains consistent
through 8 hours with humidity
varying from 20 to 76%.

Acid Value
IPC-TM-650 Test Method: 2.3.13

Acid Value - 133mg KOH/g ‘

DINY
INDIUM
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SLUMP TESTING RESULTS

Slump Testing
IPC-TM-650 Test Method: 2.4.35

What causes hot slump and bridging?
e Viscosity drops with increased temperature

e Solder deposits “slump” and risk connection
to adjacent deposits
Slump Resistance

* Tests the propensity of solder deposits
to retain their shape and size over time
after printing

* Prevents bridging

Objective

The purpose of this test is to determine the
potential for slumping with a given solder paste.

Procedure

For cold slump, solder paste is printed using an IPC-A-20 stencil on an alumina substrate and examined for maximum
spacing bridged. Samples are stored at 50% relative humidity at room temperature (approx. 25 =/-5°C) for 20 minutes.
Samples are then re-examined for maximum spacing bridged. For hot slump, samples are again printed with an
IPC-A-20 stencil on an alumina substrate and examined for maximum spacing bridged. Samples are then heated to
150°C for 15 minutes and allowed to cool. Samples are re-examined immediately for maximum spacing bridged.

From One Engineer To Another’
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INDIUM101HF vitra-Low Voiding, Halogen-Free, No-Clean Solder Paste

Reflow Oven

Cold Slump

Pad size 0.63mm x 2.03mm Pad size 0.33mm x 2.03mm

Spacing (mm) |Horizontal| Vertical |Spacing (mm)|Horizontal| Vertical

X = Bridging

Hot Slump

Pad size 0.63mm x 2.03mm Pad size 0.33mm x 2.03mm

Spacing (mm) |Horizontal| Vertical Vertical

X = Bridging

IPC-TM-650 Test Method: 2.4.35
IPC-A-21 0.2mm Thick

Key

Acceptable Range =
Unacceptable Range =

Bridging

Static Qven

Cold Slump

Pad size 0.63mm x 2.03mm Pad size 0.33mm x 2.03mm

Spacing (mm) |Horizontal| Vertical |Spacing (mm)|Horizontal| Vertical

X =Bri ging

Hot Slump

Pad size 0.63mm x 2.03mm

Spacing (mm) | Horizontal| Vertical

0.10

0.06

X = Bridging

IPC-TM-650 Test Method: 2.4.35
IPC-A-21 0.2mm Thick

Key

Acceptable Range =
Unacceptable Range =
X =

®

INDIUM
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SOLDER PRINTING BASICS

Best Practices for Solder Paste Storage and Handling

1. Paste is packaged for overnight shipping and should arrive at room temperature (<25°C).

2.Upon arrival, remove paste containers from cooler and store in <10°C.

3.Solder paste should be allowed to reach ambient working temperature prior to use. Generally, paste should be
removed from refrigeration at least two hours before use. Actual time to reach thermal equalibrium will vary with
container size. Paste temperature should be verified before use. Jars and cartridges should be labeled with date

and time of opening.

Note: Paste containers opened while still cold can absorb water from condensation, affecting the integrity of the paste; likewise, exposing paste to
temperatures above 25°C can cause performance degradation.

Measurable Attributes of Good Paste Performance and Print Quality

« Transfer efficiency e Slump
— Small apertures - Under hot and cold conditions
— Varying shapes and area ratios * Reflow performance
- Fine pitch - Oxidation resistance

— Print speed variation - Wetting

Factors that Cause Variation in Transfer Efficiency

Cause and Effect Diagram

Tooling and Equipment
Stencil Cleaning Equipment

Rail Width Parallel Rails
Rail to Table Height Snuggers
Over the Top Snuggers Foil Clamps
Foil less Clamps Pallet Board Stabilization
Printing Process Pallet Board Support Pallet Durability
Separation Profile Pallet Material Pallet Warpage
Overprint Distance Squeegee Dwell Height Pallet Coplanarity Pallet
Paste Stencil Time Print Gap Vacuum Box Gridlock Environment
Time Between Prints Units between clean cycle Toaling Pins Vacuum Tooling Plate PWE Surface Finish RT Storage Temp
Squeegee Pressure Squeegee Spesd Squeegee Sharpness Squeegee Spring Force Oxidation RT Storage Time Stencil Time
Separation Distance Separation Speed Squeegee Thickness Squeegee Metallization  Supplier Age Preventative Maintenance House Keeping
Time Period Between Cleaning Stencil Stencil Cleaning Process (W/D/V) Squeegee Angle Squeegee Quality HASL ENIG Cold Storage Time Cold Storage Temp
Stencil Cleaning Solvent Under Stencil Cleaning Solvent Squeegee Age Squeegee Wear 0SP Type osp Altitude Time of Year
Wipe Frequency Print Parameters Squeegee Overhang Printer Calibration  Immersion Sn Immersion Ag Humidity Temperature
Transfer Efficiency
Component IDs Gauge RE&R Laser Cut Laser Cut & Electro-Polished Pad vs. Via (Filled Vias) Pad/Via Metallization Metal Load Powder Distribution
Inspection Area Dimensions Inspection Time Electroformed Laser Technology Via Shape Via Size No Clean vs. Water Scluble Flux Vehicle Chemistry
Inspection Program Nane Coating Step Stencil Pad Size Via Depth DOM Alloy

Cleanability
Rheology

Nano Coating Technology Metal Defined Pads Pad Shape Viscosity
Aperture Wall Roughness/Smosthness Solder Mask Defined Pads LoT#
Circle PWE Design Solder Paste

Paste Inspection Aperture Design
Aperture Shape
Oval
Rectangle Square
Diamend
Aperture Reduction
Aperture Size to Pad Ratio

Stencil Metal Composition

Home Plate

Aperture Size

Stencil Supplier

Stencil Tension

Mesh Glue Thickness
Stencil Thickness
Area Ratio
Stencil Wear
Stencil Design

Stencil Frame Mesh
Mesh Glue Coplanarity
Stencil Coating

Stencil Age

From One Engineer To Another’
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INDIUM101HF vitra-Low Voiding, Halogen-Free, No-Clean Solder Paste

Stencil Printing Settings

» Squeegee Speed: 50-100mm/sec  Squeegee Hop Over/Paste Recovery: This function can

- Avoid using speeds lower than 50mm/sec be enabled, which alternates the starting point of the
squeegee to capture the leftover paste upon completion
of a print stroke, minimizing paste trails.

» Squeegee Pressure: 4-6kg is typical for a 250mm
squeegee length

- Use just enough pressure to obtain a clean stencil  Temperature: 22-28°C is ideal
wipe - Warmer is better than colder for paste roll, aperture
— Longer blades will require more pressure fill, and release.
- Avoid excessive pressure that can damage stencils o Underside Stencil Wipe: A wet or dry wipe can be used.
« Separation Speed: 5mm/sec or a fast drop Frequency is dictated by board density, layout and
— Fast drop can be obtained on a DEK by setting the printer setup; decrease frequency as process and
distance to zero setup allows.
- Avoid using a separation speed <bmm/sec; this will - Alow VOC water-based underside stencil wiping
also increase printer cycle time solvent should be avoided.

- Avoid over application and aperture flooding of solvent

 Squeegee Lift Height: 10-25mm maximum ) :
when using a wet wipe.

- Alower lift height reduces stringing/solder paste trails
and decreases printer cycle time

Stencil Printing Best Practices

« Stencil quality and condition is important. « Verify proper tooling is used and the board is properly
— Make sure stencil is within wear limit (# of allowed supported during the print stroke.
prints) and not damaged. « Any type of over-the-top clamping can induce a
_ A new stencil is recommended for first runs and standoff between the board and the stencil, especially
Indium10.1HF evaluations. if recommended keep-out distances are violated.

» A tight board to stencil gasket during the print stroke is
critical to successful printing.

» Make sure squeegee blades are sized correctly for the
board length and are not damaged or worn.

Reflow Profile General Settings

« A standard ramp-to-spike or linear profile is preferred
* Preheat Ramp Rate: 1-2°C/sec is typical

« Peak Temperature: 235-260°C

« Time Above Liquidus: 45-60 seconds

» Ambient-to-Peak: 4 to 5 minutes

» Avoid using soak profiles with the soak temperature
above 180°C to prevent excessive flux burn-off

o
e\
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INDIUM CORPORATION

WORLDWIDE

Our Goal

Increase our customers’ productivity and profitability through the design, application, and service of advanced materials.

\ Defense Power Modules

Markets Served

-
~

Metal Refining " RF/Microwave \ Thermal
& Reclaim Management

Global Technical Support and
Facilities Worldwide

m Contact our engineers today: askus@indium.com
® Learn more: www.indium.com/Indium10.1HF
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