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ALPHA® SACX™ Plus 0307

Introduction

ALPHA® SACX™ Plus 0307 is the next generation of our original, and
very popular, SACX*0307 alloy. ALPHA® SACX™ Plus 0307 is
engineered to deliver the same high level of soldering performance and
reliability as the original but it also exhibits minimal copper erosion
when subjected to the long and hot exposure times common in
selective soldering and rework processes.

Like the original ALPHA® SACX™ Plus 0307 can be dropped in to
most current SAC 305 wave and selective soldering processes. All this
at a cost well below the higher silver bearing SAC 305.
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ALPHA® SACX™ Plus 0307

Overview of the SACX® Family of Pb-free Alloys

The SACX Family
Alloy Description Availability
Basic alloy for use on single sided assemblies where moderate reliability in Bars, wire, feeder
ALPHA® SACX® 0107 et ’ et
ALPHA® SACX® 0307 Excellent saldering and reliability far either single sided or standard Bars, wire, feeder

complexity dual sided assemblies.

ingots, spheres

ALPHA® SACX® 0307 Plus Slml!a_rx-x_fave saldering pgﬁnrmgnce as st.andard S%CK@DSD? but engineered
to minimize copper erosion during selective saldering and rework,

Bars, wire, feeder
ingats

erosion during plating.

& B ooldering perfarmance and reliability similar to SAC305. For use on complex, [Bars, wire, feeder
ALPHA® SACX" 0807 dual sides assemhblies where high wetting force s needed. ingots
Designed to produce a smooth, uniform pad finish while minimizing copper
ALPHA® SACX® HASL s " | R

Bars

* Alloys are engineered for optimal performance in

specific processes or on certain types of assemblies

e Alloys are fully cross compatible

> For example, a component can be readily soldered to a SACX™ PI
@ 0307 HASL finished pad using the SACX™ Plus 0807 wave solder all
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ALPHA® SACX™ Plus

Alloy Properties

_ Vaculo
Material Property SACX0307 Plus
Solidus Celsius 217
Liquidus Celsius 228
Hardness HV 14.1
Density gicc 7.33
Specific Heat Capacity JkgcC 0.17
Stress at MAX Load Mean 29.5
(N/imm) Std Dev 0.64
Elongation at failure (%) Mean 21.8
Std Dev 8.8
Thermal Expansion (30 - 100C)/C x 10+ 1.79
Coefficient (100 - 150C)/C x 10+ 2.30
Silver Content %o 0.3 +0.15/-0.05
Copper Content %o 0.70 +/-0.1
Lead Content %o Max 0.1% *
@on Electronics * Ultra Low Lead (ULL) version, <0.05% Pb, also available
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ALPHA® SACX™ Plus 0307

Processing Parameters

Wave Process Parameter

Suggested Process Sefttings

Configuration
Pot temperature

255 - 265 Celsius (491 - 509 F)

Conveyor speed

1.0 - 1.5 m/min (3.3 - 5 ft/min)

Contact time

2.3 - 28 seconds

Single Wave o Height 1/2 to 2/3 of board thickness
Dross removal Once per 8 hour run time
Copper Check Every 8,000 boards until 40,000
Pot temperature 255 - 265 Celsius (491 - 509 F)
Conveyor speed 1.0 - 1.5 m/min (3.3 - 5 ft/min)
Dual Wave |Contacttime 3.0- 3.5 seconds

Wave Height

1/2 to 2/3 of board thickness

Dross removal

Once per 8 hour run time
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ALPHA® SACX™ Plus 0307

Processing Parameters — Copper Erosion

|
‘
¥ |

 Fountain selective soldering and 15 Seconds
rework systems, used to remove and
replace components on PCBA’s are
normally operated at temperatures e
exceeding 260°C RARGEATARIRE R L R

"! & 'I‘f " I-"

o+ edl
gl UL

e

» This procedure can expose the copper SRR i ‘
lead and land to the molten alloy for up R e N e NN TR T
to 60 (or more) seconds — R

« High silver alloys, not engineered to
reduce copper erosion, can damage the
copper land or lead making the
assembly defective
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ALPHA® SACX™ Plus 0307

Processing Parameters
Copper Erosion 40 Second Duell Time Source: INEMI Cu

0.40 Erosion Study, 2007
, 035
: @
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ALPHA® SACX™ Plus 0307

Processing Parameters
Dross Rate

Dross Weight in grams

600

500

i 9
[=]
o

300

ha
(=]
o

100

Dross Rate SACX v SAC 305

.

ALPHA® SACX™ Plus 0307 is

manufactured using Cookson'’s
proprietary Vaculoy process
and also contains the same
levels of antioxidant as the
original SACX™ Plus 0307.

Test conducted on Mini wave
Temperature 260 C
SACHK Produced =50% less

dross during the test ) /

3 4 4 6 7 8 9

Time in Hours

—+—SACKI307 Total —e—SAC305

10

11 12 13 14
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ALPHA® SACX™ Plus 0307

SO I d erl N g PerfO FMance - General Defects (bridges, skips, etc...)
Vaculoy SACX0307 Versus Sn/Cu based alloys

Sn99.3/Cu0.7 Sn/Cu/Ni
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= Run Number
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ALPHA® SACX™ Plus 0307

Soldering Performance — Hole Fill

Lower wetting angles
are a good indicator of
good soldering
performance

« Hole Fill is strongly correlated with the
wetting performance of the
alloy/flux/finish combination.

* When wetting speed and force are high
we should expect better hole fill -all other
parameters being equal.

« Comparison of wetting balance test
results are a strong indicator of hole fill
capability.

c
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ALPHA® SACX™ Plus 0307

Soldering Performance

Hole Fill

Wetting Balance Test

Force (mN)

B s o 2w
=
,/f
/
L -
Lo
e

Time (s)

SACX®0307 Plus
Standard SACX®0307

SACX™ Plus 0307
Plus exhibits nearly
iIdentical wetting as
original SACX™ Plus
0307

Cson Electronics

g Force, mN/mm

Wettin,

0.5
0.4
0.3
0.2
0.1
0.0
-0.1
-0.2
-0.3
-0.4
-0.5

Wetting characteristics of three different alloys

—SAC305
= S1n0.3A20.7Cu
=] eading Ag-free Alloy

Wetting time, sec
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ALPHA® SACX™ Plus 0307

Test Results

+ SACXO0307 Solder Fillet - no fatigue cracks or grain delineation

ALPHA SACX™ Plus
0307 Plus contains
many of the same

constituents that make
the original SACX™ Plus
0307 exhibit equivalent
or better reliability than

other leading Pb-free

Figure B2. No fatigue cracks can be seen in the heel fillet of the joint 3t higher magnifications

SACXK after cycling = no cracks

alloys
Sampling of results from c el ] tests
Test Type Lower Upper Cycles Results
Thermal Cycling -40 125 2000 [No difference between SACX and SAC305
Thermal Cycling -40 85 1000 |Lower failure rate that SAC305
Thermal Cycling -40 90 500 0 failures
Thermal Shock -40 80 300 Lower failures than Sn/Cu/Ni
Thermal Cycling 0 100 500 Passes requirements of PC manufacturer
Thermal Cycling -40 125 1000 [Equivalentto SAC305 better than Sn/Cu/Ni

The information contained herein is based on data considered accurate and is offered at no charge. No warranty is expressed or implied regarding

the accuracy of this data. Liability is expressly disclaimed for any loss or injury arising out of this information or use of any materials designated.




ALPHA® SACX™

1206 Resistor Pull Tests

Plus 0307

Alloy Type
SAC305 SACX0307 Sn63/Ph37 ™ I
:ull-cf:‘ Fhaiil’:re sPuEI-of:‘ Failure sPull-ol‘f Failure SACX P u S 030 7
il bl 2l N
0.059 5 0079 0 0070 0 eXthItS ng her
0.075 1 0.071 0 0.061 0
0.054 0 0.061 0 0.070 1]
0.075 5 0.061 0 0.081 1] St r e n g t h VS L]
0.054 1] 0.070 1] 0.069 1] . »
s |5 [om | o [0 SAC305 In a variety
0.068 1] 0.100
=L f SMT Pull Test
Mean (kNI<J___0.066 0.072 0.079 O u esls
Std. ?:,:I’;aﬁ"“ 0.011 0.011 0.014

=

0 = Unknown Failure Mode
5 = Lead failure

Cookson Electronics

Through Hele Connector Pull Tests

Alloy Type
SAC305 SAEXU:’»O? Sn63/Pb37
Pull-off | Failure| Pull-off Pull-off :
sr::;?m Mode Stt{'::?th feel St;::gth _—
0275 5 0229 6 0.036 5
026 | 5 | 0329 5 | oms 5
0.315 L4 0.332 5 0.300 5
0.265 5 0.319 5 0214 5
0.326 5 0318 5 0.215 5
oo | 5 | oam s | oo 5
Mean (kN<J—__0.299 0.310 0192 |
. ?f;;ati"“ 0.027 0.040 0.122

Code: 5 - Lead failure, 6 — Grip failure

sample]

b P sAcx/235¢|sAcx/i2d0cisAc x.fzsocls,ac.a'zes c|5Aca'24o c|5Ac.a250c‘
594 508 430 15 52 213
527 535 500 42 80 [253
538 565 492 21 01 [342
165 les2 578 25 45 382
[334 519 495 93 64 50 =
576 551 522 339 66 66 =
545 576 495 576 53 Eso e
562 | A 1401 lso7 39 72 o
522 525 447 Is26 113 542 o
68 498 511 776 126 18 =
530 538 595 551 113 Eﬂ' o
490 536 594 40 129 20
573 527 468 25 136 [246
490 554 500 98 121 226
465 516 471 559 113 210
86 430 525 791 124 [274
00 538 438 761
le1s 501 463 lese
471 438 = 74
533 557 —les 17

= |509 543 496 195
Qs
Low= 334 80 01 E15
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ALPHA® SACX™ Plus 0307

Availability

SACX™Plus 0307 Plus is made

Sroduct Type | BAR iIn each of our 3 global regions

Product Group | BRC
Product Name | VAC

Alloy Code Global Specification #
939 GLB-SAS-027
992 GLB-SAS-028
Iltem No# Item Description Product Name

148863 |BRC 989 VAC SACX0307 Plus 1KG  |ALPHA Vaculoy SACX®0307 Plus 1KG
149188 |BRC 992 VAC SACX0300 Plus 1KG  |ALPHA Vaculoy SACX®0300 Plus 1KG
148862 |BRC 989 VAC SACX0307 Plus Chunk |ALPHA Vaculoy SACX®0307 Plus Chunk
149187 |BRC 992 VAC SACX0300 Plus Chunk |ALPHA Vaculoy SACX®0300 Plus Chunk

=
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Consult your local / regional manufacturing plant for special shape or size requests

The information contained herein is based on data considered accurate and is offered at no charge. No warranty is expressed or implied regarding
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ALPHA® SACX™ Plus 0307

When to consider SACX™ Plus 0307

* For simple to standard complexity dual sided assemblies

— Assembler should always consider their most difficult assembly when selecting a
single alloy

Assembly Type | Assembly Type Il Assembly Type lli Assembly Type IV

Dual sided FR-4 w/
Simple, single sided, PTH's, 1.6mm thick, = Complex, up to 12 inner
FR2 / CEM-1 up to 4 inner copper  copper layers OSP pad
laminates layers, metallized finishes, all processing in air
pad finishes

>2.4mm thick, =12
inner copper layers,
large high heat
capacity components

 For assemblers who want a single alloy for both wave
soldering and selective / rework soldering processes

o Users of lower Ag or Ag free alloys that:
— Are not getting the soldering performance they need
- — Are seeing an increase in mechanical reliability related field failures

Ckson Electronics
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ALPHA® SACX™ Plus 0807

Summary of Properties

o Low silver content lowers alloy cost

* Engineered for use in Wave, Selective, Rework and
Dip Tinning soldering applications

* Vaculoying process and unigue additives minimize
dross

» Fast wetting speeds and high wetting force results in
excellent soldering across a wide variety of assemblies

 Silver and other additives result is strong, ductile
solder joints for reliability similar or better than
SAC305

=
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ALPHA® SACX™ Plus 0307

Technical Bulletin and MSDS
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Documents available from www.alpha.cooksonelectronics.com or
contact your local Alpha® sales office

Cookson Electronics

The information contained herein is based on data considered accurate and is offered at no charge. No warranty is expressed or implied regarding

the accuracy of this data. Liability is expressly disclaimed for any loss or injury arising out of this information or use of any materials designated.




ALPHA® SACX™ Plus 0307

Use the “SACX™ Plus Family” map for guidance on which alloy to
offer

%

Device Types

Assembly
and
Rework

Simple, single sided, FR2 | CEM-
1 laminates

TV Chassis (CRT)

Audio System

Assemb

Dual sided FR-4 w/ PTH's, 1.6mm
thick, up to 4 inner copper layers,
metallized pad finishes

FPC Motherboard

Iy Type

Complex, up to 12 inner copper
layers, OSP pad finishes, all
processing in air

High End PC Mothertoard

Automotive (Pas.Comprt)

>2.4mm thick, >12 inner copper
layers, large high heat capacity
components

Server board

ALPHA® SACH® 0307*

Rework

ALPHA® SACX®0307 Plus

Thermal Fatigue
Resistance

Roeguiromont

0°C to 100°C - standard profile
cycles

0°C to 100°C - standard and shock
profile cycles

- 25°C to 125°C - standard and
shock profile cycles

- 45°C to 125°C - standard and
shock profile cycles

HASL

ALPHA® SACHEHASL

* - These alioys are used in rework processes bui are not opiimized for that appiication
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SACX™ Plus 0307

Relative Comparision of SACX Alloy Performance Attributes

Unit Cost
Best

Dross Rate e Better - Drainage
S

f e
/ (D
_ ll Pojor .
Operating Temperatures \ _ 3 Vietting Performance

Joint Strength % Cosmetics

)
[=)
o

— SAC305
— SACX®0107
[~ — SACX® 0307

~— SACX® 0307 Plus
— SACX® 0807

Thermal Fatigue Resistance Copper Erosion
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