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Product - Key properties

The FC712 Solder Pastes Series is a state of the art no clean lead free solder paste that
promotes outstanding wetting and minimizes soldering defects. The flux system is
specifically optimized for lead free alloys such as the SAC series. This Formula provides
superior performance on a variety of surfaces and leaves a clear residue after reflow. The

paste is developed a halogen free paste.
Other key features of the paste are:
» Excellent wetting and solder performance.

* Good high-volume print capability

« Halogen Free
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Product - Key properties

v
Y/

» Excellent Viscosity Stability

» Very Good Print Behavior

» Transparent Flux Residue

» Excellent Wetting In Air

4

» Low Voiding
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Product Information Note

== This product is in the scale-up phase and the information shown here has been
determined for reference only and its formulation and manufacturing method may change
after the finalization of the scale-up phase.

== The description and engineering data shown here have been compiled by Heraeus using
commonly-accepted procedures, in conjunction with modern testing equipment, and have
been compiled as according to the latest factual knowledge in our possession. The
information was up-to date on the date this document was printed (latest versions can
always be supplied upon request).

== Although the data are considered accurate, we cannot, without prior written express
agreement, provide a guarantee as to the accuracy of such data, the achievement of any
intended results from the use of the solder paste or the non-infringement of any patent by
the use of the solder paste.

== The data is supplied on the condition that the user shall conduct tests to determine
materials suitability for a particular application.
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Heraeus

Paste level J-STD-004 ROLO
Metal Content IPC-TM-650 88.0%
Tin ball test IPC-TM-650 Class 1 O
[LLLLLLL]
Slump IPC-TM-650 0.2mm
Halide content Cl,Br<900ppm, CI+Br<1500ppm Br=0
’ ’ Cl <500ppm
Chromic acid silver test J-STD-004 pass
Copper Mirror J-STD-004 Pass
Copper corrosion test J-STD-004 Pass
SIR IPC-TM-650 85C/85%/168H: 8.2E+09 ohm
Electronic migration test IPC-TM-650 pass
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Metal powder

== Alloy Composition:
= SAC305

1) Chemical composition : (Spectromax - Spark Analysis)

Element Specification (%)
Ag 302
Al < 00,0050
As = 0,0300
Au < 0,0500
Bi = 0,0300
Cd < 0,0020
Cu 05+0.1
Fe < 0,0200
In < 0,1000
Ni < 0,0100
Pb < 0,0500
Sb < 0,0500
Sn 96.5+ 0.5
Zn < 0,0030

CUSTOMER : HMT
Elements Required Percentages Percentages | Pass / Fail
AsanAlloy | AsanImpurity in Sample
Element Element
Ag 2.80-3.20 295 PASS
Al 0001 Max <0001 PASS
As 0.01 Max <001 PASS
Au 0.005 Max <001 PASS
Bi 0.03 Max <0007 PASS
(d 0002 Max <0001 PASS
Cu 0307 049 PASS
Fe 0.02 Max <0007 PASS
In 0.05 Max <0007 PASS
Ni 0.005 Max <0.005 PASS
P 00015 Max <0.0015 PASS
Pb 0.05 Max <004 PASS
S 00015 Max <0.0015 PASS
Sb 005 Max <0015 PASS
Sn 96.0-97.0 96.46 PASS
In 0001 Max <0001 PASS
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Metal powder

== Powder Content:;
= 88 weight-% +/- 1 weight-%

== Powder Size Distribution:
= Type 4 (20— 38 um)

IN PRODUCT  a0% - 100%
Ave Diameter [32x1.5pum | qo%
Std. Deviation | 5 pm 9% | s
010 25+1 um 30% |
D50 3211 pum . - 70%
D90 37 +1pum - 60%
20% 50%
15% - 40%
- 30%
Specification INPRODUCT | | 10% L 0%
=45 um 0% 0% 5% - 10%
> 38 um ! 13% + 5% o — o
20 -38 Hm >80 % 86% + 5% 15pum 20pum 25pm 30pm 35pm 40pm 45pum S0pm 53 pm
= 20 ym = 5% =1%
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Flux classification

== Classification of FC712 solder paste according to J-STD-004B

Flux Composition — Classification: ROLO
= RO:
= Resin based flux formulation used in FC712
= LO:
= L = Low Activation
= 0 =Halide < 0.05%

Corrosion — Classification: No Corrosion
= No Corrosion according to J-STD-004B Section 3.4.1.2 which refers to IPC-TM-650-#2.6.15

= Result; No Corrosion
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Flux classification

Flux activity type — Classification: LO — all made tests are passed

Classification according to J-STD-004B table 3-2, which includes the following tests:

Corrosion Test according to IPC-TM-650, 2.6.15

= Result: No Corrosion

= Copper Mirror Test according to IPC-TM-650, 2.3.32

= Result: No Breakthrough
Halide Test according to IPC-TM-650, 2.3.28.1

= Result; All measurements of total bromine, chlorine & fluorine <1 ppm: iodine <20 ppm.

SIR Test according to CN 200010-000:2012-10-31

= 262 h intermediate results: 5 soldered boards with resistance >100 MOhm

Summary:
= Classification LO
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Storage and Conditioning

Refrigerated storage of the paste @ 2 — 10°C is recommended

Shelf life: Please refer to the expiry date on the label of the packing unit

Store the product in the tightly sealed packing unit and avoid exposure to high humidity and sunlight

The paste should be removed from refrigeration at least two hours before use to reach ambient working temperature.
Do not open the packing unit while the paste is still cold to prevent condensation of moisture.

Do not heat up the paste

Solder paste in cartridges or syringes should be stored tip down

Solder paste check of the solder paste prior to the usage

Do not use the paste if packing unit is broken
Do not use the paste if packing unit is not closed properly

After opening the packing unit homogenize the paste for approx. 30 to 60 sec in order to mix possible separated flux in
the paste. After mixing the paste should have a creamy appearance.

For a uniform and stable viscosity stir the paste about 1 — 2 minutes, using a stainless steel or chemically resistive
plastic spatula.

Steve Xie | HZCM | July 2016 Page 11



Heraeus

Technical Information Book — FC712 SAC Series

QC test
Test project Result
Viscosity@10s-1 (Pa.S) 216
Solder ball Class 1
Wetting Class 1
Hot slump 0.2mm
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Viscosity Stability

Test method:
Continuous Printing:360 PCS/hour

T lition:
Surround temperature: 18~22°C
Surround humidity: 30~45%

* Rolling of paste
* Viscosity stability

Viscosity/Pa.s
250
200
150
100

50

Squeegee angle 60°

Print speed 110 mm/s
Print pressure 50 N
Squeegee length 250mm
Gap 0
Separation speed 1 mm/s
Separation distance 2 mm

after 16h / 96 strokes

Excellent Viscosity Stability
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Hot slump (according to IPC-TM-650 2.4.35)

Test condition: 150°C,15min

Test method:

Print paste on PCB and make sure there are no bridge at 0.2 mm.
Then storage the PCB at 150°C temperature oven, and storage 15min.
Check if there are any bridges after high temperature storage and record.
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B00000000ERRRRRRARNERNRANEED
P000EEEE60RRRR0RANEERNNENEANERE
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Before

150°C,15min |

Result:<0.3mm

aa
RON00NRE0N0NNENNNRNNNNNEE
S000ENE000NNNNNERNNNRNNNNNNS
5000008000000000000000000800008
0E0RERRNRNNN0N0NNNNNNTNNRIRNNRED

After
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Hot slump (according to IPC-TM-650 2.4.35)
No paste sample shall slump together for spacings of 0.40 mm or greater.

Spacing »=« @ % & 1 m on oo % ame Spacing

jﬂ*jﬂ‘ﬂyﬂ‘ﬂ*ﬂw ‘D*Dh‘ﬂ

Pad Size:
0.63 x 2.03mm
-1 —14 identical pads per row
—Same spacings each row

Spacing oo —»
Requested 018 mm—p-

I
I
100

) 040 mm —> Vertical
— Rows

Spacing S8m—E==

0000000

Pad Size:

0.33 x 2.03mm
—18 identical pads per row
—Same spacings each row

Jiooooo ot

J Q000

Figure 1 Slump test stencil, IPC-A.21
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Hot slump (according to IPC-TM-650 2.4.35)

Print paste on PCB and
make sure there are no

bridge at 0.2 mm.
Then storage the PCB at

150°C temperature oven, Initial
and storage 15min.
Check if there are any
bridges after high
temperature storage and
record.
PCB | After
heating

0.06 — 0.06
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Line Resolution

» Test method:

10 groups of fine pitch apertures with same width
ranging from 120pm to 300pm in 20pm steps, vertical,
horizontal and 45° angle was printed.

The analysis criteria was showed at the right side.

120ym 180ym Wy [T 2Open PIyern Faken Biges Fate oer ben

Print- Results of 10 prints with stencil thickness of 100um

Stencil-Thickness 100um

185
180 | L L
175
170
165
160 | < L o
155 : : : : s
o 2 — S 8 10 12

@ Pitch horiz @ Pitch vert @ 45 degree
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. TME  iie  uoe  adc  ita are  13% mee mes o= min
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B REET I . B I B e B e P T T B =
Print at least 2 boards each combination :
(board surface, air atmosphere, profile);
reflow & inspect wetting areas™ “A”, “B”, “C” and “D”
area “A”:

1

SINNINSEEROSSNNSNANIRNNSONSONRRVRNTSRARORESNRUGNRRO RO OEOOEEYCEQCEETEROOVROERE RS
SOOI IR RSSO NI RN NN NN R R RR OB NN ROEEBENEY LR

UONNNNRRRRRNRERORUNRINOUEDRRNONROBELBOsIENIR RS VTN RO ESEREBE SR OB O RSEDDEE LS
DRSSO R R RN RSEEORITRRE IR0 NN AR RSB EEEEOEEEREREIEUERDOER R

*the pictures show printed paste

area “B”:

OSP OSP

area “C”:

NiAu NiAu

area “D”:

dapEadda iy sy

HASL PR T T N S R HASL

VR EY NV (0 W

WP OO BT R KO
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Head on pillow test

Test condition
Solder sphere: SAC305, dia. 0.8mm
Pretreatment: 150degC, 3hrsr oxidation
treatment
Paste printing: Immx1mm, t=0.2mm
Pre-heating: 178degC, 120sec
Main-heating: 230degC
25sec (immersion start 20sec)
45sec (immersion start 40sec)

Wetting Force [mN]
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] 140 5
06 - /f Fiis
i 3 1l
04 - / i
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&E_J / —%0
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2] J-40
i ~20
< 5 ;
i . 0

! |
50 100
Time [sec]

Steve Xie | HZCM | July 2016

Page 19



Heraeus

Technical Information Book — FC712 SAC Series

Test condition for wettability

— 200

Time [sec]

18 , || 280 : i
] 25sec (immersion start 20sec) | = Under stringent conditions
Ll 45sec (immersion start 40sec) g e -Oxidation treatment of solder sphere
E —220 . a
= . Fa E -High pre-heating temperature
z ' £ -z -Lower main-heating temperature
g oo / j | | t"‘:g -Longer pull away time
= —140 J
: , S
- k- =
02 ;su
O;L/ . Value for good solder paste for head
02 ] 45 and pillow
“ga ) 7
e 2 50 100 160 200 ofi

0.01mm .
A P i

Heating start Pull away Immersion g o5mm
50degC 230degC o
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Test results of wetting speed

-
i

14

=
o
I
o

v v
g 0.8 g 0.8
é’ 04 i | é’ 04
’ competion 1 competion 2 competion 3 FC712 ’ competion 1 competion 2 competion 3 FC712
wetting time wetting time
25sec (immersion start 20sec) 45sec (immersion start 40sec)

FC712 is fast wetting compared with competitors.
FC712 is no wetting speed changes under the long time heating.
Therefore a heat resistance and head and pillow effect are excellent.
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Test results of wetting force

2

E 15 . E 15
£ . 1S £ . .
S 3
5 5
g g !
5 : 5
; 0.5 ; 0.5
’ competion 1 competion 2 competion 3 FC712 ’ competion 1 competion 2 competion 3 FC712
wetting force wetting force
25sec (immersion start 20sec) 45sec (immersion start 40sec)

FC712 is high wetting force compared with competitors.
FC712 is no wetting force changes under the long time heating.
Therefore a heat resistance and head and pillow effect are excellent.
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State under the reflow (immersion start 20sec — 5sec

Competitor 1 Competitor 2 Competitor 3

- -

A solder sphere doesn’t often melt in competitor 1, competitor 2 and competitor 3.
A solder sphere melts in competitor 2 and FC712 perfectly.
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State under the reflow (immersion start 40sec — 5sec)
Competitor 1 Competitor 2 Competitor 3

A solder sphere doesn’t often melt in competitor 1, competitor 2 and competitor 3.
A solder sphere melts in FC712 perfectly.
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Solder balls

lestmethod:

PCB-Type: Benchmarker Il
PCB-Surface : OSP, NiAu, HASL
Stencil Thickness: 100pym
Reflow Profile: HLFP
Atmosphere: Air

1206

0805

0603

0402

0201
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Recommended profile for FC712 SAC Series

Setpoints (# K)
. Pb-Free
Profile Feature A bl L#EK 115 130 150 165 180 190 210 235 260 235
ssem y T 115 130 150 165 180 190 210 235 260 235
Conveyor Speed ( 434F/4F): 90.00
Average Ramp-Up Rate
3°C/second max. 25
(200 to 250°C )
Ramp-Down Rate 6°C/second max.| [ R T N / 7 N |
20 [
Preheat f;ﬁé |
T ture Mi 150°C o
emperature Min 5
15 /,”“///
Temperature Max 200°C u )z 74
- Bt 7
Time range(150 to /
60-120 second A
200°C) . /.
Time maintained
above:
Temperature(217°C) 217°C
Time above(217°C) 30-90 second
21 2 ] 124 4 |26 il 128 128 10
a 50 100 150 200 250 00 350
Peak Temperature 230-250°C "
e 25°C to Peak : e
H 1 e -63% -1.81 B0 95. 61 64.30 2% 241.06 - B8.27 -
Temperature 8 minutes max. | g B
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