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ALPHA® WS-820 Solder Paste

Water Soluble, Lead-Free

DESCRIPTION

ALPHA WS-820 a lead-free, halide-free solder paste offering the ideal combination of printability
and reflow profile process window with excellent cleanability in a lead-free alloy solder paste.

READ ENTIRE TECHNICAL DATA SHEET BEFORE USING THIS PRODUCT

FEATURES & BENEFITS

e Excellent print volume and print volume repeatability down to 10 mil (0.25mm) features with
AR20.60

o Able to spread and wet using straight ramp or soak reflow profiles in air
¢ High spread/wetting lead-free paste compatible with lead free alloys and surface finishes

¢ High reflow yield with IPC-7095 Class 3 classification for voiding performance when used to
solder BGA components

o Excellent wetting characteristics on all common surface finishes (including ENTEK HT OSP).
JIS Spread 88.6% on ENTEK HT OSP

e Highly cleanable with batch and inline aqueous systems

PRODUCT INFORMATION

Alloys: SAC305, SAC405, SACX® Plus 0807
Powder Size: Type 3, Type 4
RoHS Status: Completely free of Hazardous Materials per RoHS Directive 2015/863/EU

APPLICATION GUIDELINES

ALPHA WS-820 was formulated to meet the requirements of water soluble solder lead-free
applications. ALPHA WS-820 was developed to increase the reflow profile window of ALPHA WS-
819, while offering exceptional post reflow cleanability and low BGA voiding.

This paste is designed to enable users of ALPHA WS-609, ALPHA WS-709 and ALPHA WS-809
and other leading water soluble paste brands to comply with RoHS and customer based demand
for lead-free materials.
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TECHNICAL DATA

ALPHA WS-820
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Chemical Properties

Results

Procedures/Remarks

Flux Classification ORHO IPC J-STD-004
Halide Content Halide-free IPC J-STD-004
Electrical Properties

SIR (7 days, 40 °C/90% RH), >10® Ohms for 7 days down

Cleaned

to 100um spacing

Modified IPC J-STD-004B

Electrochemical Migration,
Cleaned

No visual evidence of
corrosion, discoloration or
electromigration for 596 hrs

Bellcore GR-78-CORE Issue 1

Physical Properties

Tack Life

Maintains consistent tack
strength over 16 hours

JIS Z 3284

Less than 1 unit change in
tack over 16 hours

IPC J-STD-005A

Stencil Life at Ambient
Condition

8-hour consistent transfer
efficiency

@25 °C/50% RH

Cold Slump (25 °C/50% RH)

Pass, no bridging above
0.20 mm

IPC J-STD-005A

Hot Slump (150 °C/10 min)

Pass, no bridging above
0.25 mm

IPC J-STD-005A
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PROCESSING GUIDELINES

Storage-Handling

eRefrigerate to
guarantee stability @
32t050°F (0to 10 °
C). Expected shelf
life is 6 months from
date of manufacture
in unopened jars.

e\Warm-up of 500g jar
to room temperature
(should be ~ 6 hours).
Set up printer with
room temperature
paste. Check paste
temperature with a
thermometer.

Do not remove
worked paste from
stencil and mix with
unused paste in jar.
This will alter
rheology of unused
paste.

Do not shake or mix
paste using automatic
paste shaking
equipment prior to
opening jar. The
plunger insert used
may submerge into
paste and produce
difficulties with
plunger removal.

e Paste is stable for up
to two weeks at room
temperature (25 °C).

Printing
Stencil: Recommend
ALPHA CUT Laser
Cut Stencil @ 0.005
inch (5 mil, 127 um)
thick for 0.012 inch
(0.30 mm) pitch QFPs

Squeegee: Metal
(Recommended)

Print Speed: 50 to
150 mm/sec (2.0 to
6.0 in/sec) at AR=0.6

Pressure:

0.22 to 0.35 kg/cm
(1.25 to0 2.0 Ib/in) at
AR=0.6

Stencil Release
Speed:

>5.0 mm/sec (0.2
in/sec)
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Reflow
Atmosphere:

¢ Clean-dry air or
Nitrogen

Reflow Profile:

o See profiles
evaluated in
product
development
below

o Ifthere is a
significant AT (>10
°C) between
components, a
soak profile may
be required. (Slow
ramp from 130 °C
to 180 °C for 60 to
90 seconds)

e Ramp @ 0.51t0 2
°C/sec to peak
temperature 230
to 250 °C TAL for
40 to 80 seconds.

e Ramp down to
RT.@1to3
°C/sec.

Cleaning

e ALPHA WS-820 is designed
to be water rinsed in
washing operations. With
minimal foaming in
recirculating systems.

e The flux residues from
ALPHA WS-820 are
completely water soluble.
This allows for more flexible
washing conditions which
can be board design
specific.

e Effective residue cleanability
up to 48 hours after reflow.
This allows maximum
process flexibility.

o If lower/no foaming is
desired in cleaning
equipment, ALPHA 2002D
defoamer may be used.

¢ Cleaning temperatures
between 49 °C/ 120 °F to 65
°C/150 °F can be effectively
used. It is recommended to
increase cleaning duration to
improve removal process
effectiveness. Required
cleaning duration depends
on the type of cleaning
hardware and process
temperature employed.

¢ Cleaning temperature above
150 °F (65 °C) may cause
the undesirable formation of
tin salts.
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REFLOW PROFILES

Reflow Profiles Tested, using Clean, Dry Air /

CERF Straight Ramp 0.7C/s 235C Peak 60s TAL

Hz H H7
M.O.L.E.(r) STATUS e 32 32
Max Internal T: 36C Sl 0 o 260
Battery: 4 863 Bottom (deaC 110 128 260
Points: 437 Predict(deaC 110 125 260
Active: 123050 Conveyor (in/min| 25 Predict

Interval: 00:00:01.0 253

Date: 01/02/80
Time: 07:27:38 V08.58

1 H
©2.5 cm/min

221

Tool status box

CERF Straight Ramp 0.7C/s 23

OmniFlo 7 e
6/16/05

98
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Interval: 00:00:01.0

Date: 01/01/80
Time: 05:04:19 V08.58

Tool status box

CERF Str. Ramp 1.5¢/s 240

202

) e I - He 1 oW He ow cs 2

_lAuto I Show Lag =z [00-00r (Tima] [01-00r [0z00r [03:000 [0400r [05-00r 06-00r

| Sensor Locstions | Fesk | Minimum | Maxi=iSloe= | Mex (8lop= | Tirms Abows 2210 ] | ] 225C 1 182C [«
| 1 S 200 2 58.0 0.0
E 211 £0.0 154
4 311 54 55.0 -2.37
—
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CEREF Straight Ramp 1.5C/s 240C Peak 60s TAL

M.O.L.E.{r) STATUS -
Max Internal T: 29C I%zgc;tdheggb 11,-,.4,, 1134: 21,.4,‘ 21440
Battery 4 746 = = e >
P Y579 Bottom (degC 160 185 280 240

oints: Predict (deqC) 160 185 280 240
Active: 123000 Conveyor (infmin 39 Predict

L

981 em/min '

degC : ' ' : H H H
_Auto I Show Lag 2 100:00r (Time) [00:30r 101:00r 101:30r 102:00r 102:30r 103:00r 103:30r |04:00r
| Sensor Locations | Pask | Minimum | Max (+)Slope | Max({Slope | Time Above 221c | Time 228-245C | 221C / Peak | Pesk | 221C |«
2 328 3.00 278 83.0 20.0 031 -1.15
36.7 367 -5.00 0.0 0.0 0.76 2
7 4.33 -1.89 68.0 12.0 1.08
| Aange ] 5.0 123 EX 18.0 20.0 0.00 0.00 -
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CERF 60s Soak @ 175°C/ 240C Peak 60s TAL
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RECYCLING SERVICES

We provide safe and efficient recycling services to help companies
meet their environmental and legislative requirements and at the \)Q A
same time, maximize the value of their waste streams. Our service Q %
collects solder dross, solder scrap, and various forms of solder g&' y
paste waste. Please contact your local sales representative for i
recycling capabilities in your area or link here. ‘

SCyc\®

SAFETY & WARNING

It is recommended that the company/operator read and review the Safety Data Sheets for the
appropriate health and safety warnings before use. Safety Data Sheets are available at
MacdermidAlpha.com/assembly-solutions/knowledge-base.

STORAGE

ALPHA WS-820 is shipped in thermally controlled boxes and should be stored refrigerated upon
receipt at 32 to 50 °F (0 to 10 °C). Paste should be permitted to reach room temperature before
opening the package prior to use. When stored properly in unopened containers, this paste has
a shelf life of 6 months from date of manufacture.

CONTACT INFORMATION

To confirm this document is the most recent version, please contact
Assembly@MacDermidAlpha.com

www.macdermidalpha.com

North America Europe Asia

109 Corporate Blvd. Unit 2, Genesis Business Park 8/F., Paul Y. Centre

South Plainfield, NJ 07080, USA Albert Drive 51 Hung To Road

1.800.367.5460 Woking, Surrey, GU21 5RW, UK Kwun Tong, Kowloon, Hong Kong
44.01483.758400 852.3190.3100

Also read carefully warning and safety information on the Safety Data Sheet. This data sheet contains technical information required for safe and economical operation of this product. READ IT
THOROUGHLY PRIOR TO PRODUCT USE. Emergency safety directory assistance: US 1 202 464 2554, Europe + 44 1235 239 670, Asia + 65 3158 1074, Brazil 0800 707 7022 and 0800
172 020, Mexico 01800 002 1400 and (55) 5559 1588

DISCLAIMER: All statements, technical information and recommendations contained herein are based on tests we believe to be reliable, but the accuracy or completeness thereof is not
guaranteed. No statement or recommendation shall constitute a representation unless set forth in an agreement signed by officers of seller and manufacturer. NO WARRANTY OF
MERCHANTABILITY, WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY IS MADE. The following warranty is made in lieu of such warranties and all
other warranties, express, implied, or statutory. Products are warranted to be free from defects in material and workmanship at the time sold. The sole obligation of seller and manufacturer
under this warranty shall be to replace any noncompliant product at the time sold. Under no circumstances shall manufacturer or seller be liable for any loss, damage or expense, direct,
indirect, incidental or consequential, arising out of the inability to use the product. Notwithstanding the foregoing, if products are supplied in response to a customer request that specifies
operating parameters beyond those stated above, or if products are used under conditions exceeding said parameters, the customer by acceptance or use thereof assumes all risk of product
failure and of all direct, indirect, incidental and consequential damages that may result from use of the products under such conditions, and agrees to exonerate, indemnify, defend and hold
harmless MacDermid, Incorporated and its affiliates therefrom. No suggestion for product use nor anything contained herein shall be construed as a recommendation to use any product in a
manner that infringes any patent or other intellectual property rights, and seller and manufacturer assume no responsibility or liability for any such infringement.

© 2019 MacDermid, Inc. and its group of companies. All rights reserved. “(R)” and “TM” are registered trademarks or trademarks of MacDermid, Inc.
and its group of companies in the United States and/or other countries.
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