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TNA23K series Development Concept

- Superior electronic reliability
- Excellent Meltability at long-profiling condition
- Reduce BGA Head-in-pillow

1.Summery of General characteristics
2.Printability
3.Void (QFN)

4.Solder ball (Chip side ball/Solder Ball between lands)

5.Wetting performance & De-wetting test

6.Through hole reflow

7.Solderball test/Slumping test

8.Insulation resistance test/Voltage applied humidity resistance test
9.Copper corrosion test

10.Recommended Reflow profile




Feature properties of TLF-204-TNA23K (T4) and TLF-204F-TNA23K (T5)

Pin-in-process available Good soldering for fine patterns  @0.22 (14)
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Development concept® [Superior electronic reliability]
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Even under conditions where a cover glass is placed on top of comb shaped substrate and the
flux component is not volatilized, it has high electrical reliability.
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Comb shaped substrate with cover glass
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Substrate JIS2 {UHelectrode substrate

Stencil thickness 0.12mm

Cover glass 18mmx32mm
Environment 40°C90% 168h
Applied voltage 12.5vV

Measured voltage |12.5V

Heat condition Air reflow

Reference(Type5)
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No migration
| Photograph of the test specimen
after the test under the backlight
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eveliopment concep

xcellent Meltability at long-profiling condition ]

For the flux material, we selected a material that inhibits re-oxidation during pre-heating.

Achieves excellent meltability in a wide range of reflow profiles under atmospheric conditions.

Substrate

Tamura test substrate(Cu OSP)

Stencil thickness

Type4:0.12mm

Type5:0.08mm

Measuring points

Type4:®0.22, 24, 0603Chip

Type5:®0.18, 22, 0402Chip

Reflow profile

Profile A-B

Reflow condition
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Substrate

Tamura test substrate(Cu OSP)

Stencil thickness

0.08mm (Opening ®©0.27)

Mounted parts

0.5mmPBGA(228pin)
85°C/85% 24hr (n=6)

Reflow profile

Profile A-B

Reflow condition
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Development concept®[ Reduce BGA Head-in-pillow ] TAMUGRA
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1. General Characteristics

TLF-204-TNA23K TLF-204F-TNA23K
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Test method

Alloy composition

Sn/3.0Ag/0.5Cu

Solidus line / Liquidas line

216~220°C

DSC

Solder power size

20-38um (Type4) 15-25pum (Type5)

Laser diffraction method

Viscosity (Pa-s) 190 JIS Z 3284(2014)
Thixotropy index 0.54 JIS Z 3284(2014)
Flux content (w%) 12.2% 12.3% JIS Z 3197(2012)
Flux type ROLO IPC J-STD-004B

Cl volume in Fkux 0.0% e 2 S 2

Potentiometric titration

Halogen content in the flux

Bromine(Br) Less than 900ppm

Chlorine(Cl) Less than 900ppm

BS EN 14582

Isolation resistance test

Mora than 1.0E+09Q

JIS Z 3197(2012)
85°C/85%

Voltage applied humidity
resistance test

No occurrence of migration

JIS Z 3197(2012)
85°C/85% 1000h

Cupper plate - IPC TM-650
corrosion test D EIFEEOT No02.6.15

. . .. IPC TM-650
Cupper mirror corrosion test No transmission No02.3.32

Solder ball test

Start : Cohesion degree 3/
After 24h : Cohesion degree 3

JIS Z 3284(2014)

Slump

Start : 0.2mm/After heat : 0.3mm

JIS Z 3284(2014)




2. Printability (Type4) |

Apply the solder paste and
print 10 sheet continuously

iy
Without cleaning, print 10sheets continuously. I MURA

Separation speed

2mm/s

Observation point

Type4

®0.24. 0603(0.35x0.40mm) 100points/1sheet

25% from the bottom

Min

B Print speed 50mm/s B Print speed100mm/s
®0.24(Reference 3
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J Initial 10sheets 1 10sheets Initial 10sheets 10sheets . Initial 10sheets ;| | 10sheets . Initial 10sheetg
Max
Stencil thickness Type4 0.12mm Average
N -|_ 75% from the bottom
Squeegee Speed 50-100mm/s
\g Center
Printing pressure 20%x102 N/mm

The printability of TNA23K on ©0.24/0603 chip is stable even when the printing speed is changed.
Even after leaving the paste on the plate for 1h, the printability is stable from the gecond sheet.




2. Printability(Type5)

Apply the solder paste and
print 10 sheet continuously

[NV\\”J%A
\ Without cleaning, print 10sheets continuously.

m Print speed 50mm/s
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Stencil thickness Type5 0.08mm

Squeegee Speed 50-100mm/s

Printing pressure 20x102 N/mm

Separation speed 2mm/s

Observation point |Type5 ®0.20. 0402(0.25x0.2mm) 100points/1sheet
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Nl
A
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75% from the bottom

Center

25% from the bottom
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The printability of TNA23K on ©0.20/0402 chip is stable even after changing the printing speed.
Printability of TNA23K on ©0.20/0402 chip is stable from the second sheet even after
leaving the paste on the plate for 1h. 9




3.Void(QFN)Type4

Tamura tested substrate

Substrate (Ni/Au plating-Cu OSP)
Stencil
Thickness | 1YP€4 0.12mm

Mounted parts

0.5mmP QFN(Sn-Ni/Au plating)

E:6mmx6mm (n=9)
Reflow profile Profile A-B
Reflow condition |[Air
300
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Substrate (Ni/Au plating) +Parts (Ni/Au plating)

Average
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> [
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Profile A

iesnsesdnm
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Profile B

of the substrate.

10

TNA23K has good void distribution range regardless of the surface treatment ‘




3.Void (QFN) Type5

Max

Average

r

 '/7

How to read the data

75% from the bottom

s

Center

L 25% from the bottom

Min

Profile A

Profile B

Substrate (Ni/Au plating) +Parts (Ni/Au plating)
M/IRHEE _|_
[Testcondion ] i | —
Substrate Tamura test substrate 0~ /3= T L —l_
(Ni/Au plating-Cu OSP) O myame| L X —
stencil TS LT Au
thickness | 1YPe> [0.08mm -g 'g M/iEH%E plating
: : S =
0.5mmP QFN(Sn-Ni/Au plating) -
Mounted parts B:6mmx6mm (n=9) M/ RS TGETK
Reflow profile Profile A-B a5 —
P M‘ﬂ’l’o%le A) [Profile B] [Profile A] [Profile B]
Reflow condition |Air Reference TNA23K
300 Substrate (Cu OSP) +Parts (Sn plating)
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TNA23K has good void distribution range regardless of the surface

treatment of the substrate. 11




4. Solder ball (Chip side
ball/Solder Ball between lands)

Substrate Tamura test substrate (Cu OSP) ~ 20
4 m 1608CR ®1005CR
Stencil Type4 (0.12mm 8
. < 15
thickness  |Type5 [0.08mm =
Mounted parts 1608chip. 1005chip ﬁ 10 8
Reflow profile Profile B S >
Reflow condition Air o 1 1 0 0 . g 1 0
'_E 0 I I
O Reference(Type4) TLF-204-TNA23K Reference(Type5) TLF-204F-TNA23K
300
—Profile A —Profile B c 20
250 9 m 0.8mmP QFP Slit
_ 200 E ~15
o 9 11
tf a o
% 150 ) 3—10
= un
C o
100 Q c
50 S ] —— 0 0
0 § O

0 100 200 300 400 500 600 Reference(Type4) TLF-204-TNA23K Reference(Type5) TLF-204F-TNA23K

BERE(s)

TNA23K can suppress the generation of the balls at the side of the chip
and the balls between the lands compared to Reference.
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. Nickel silder . .
Test condition as per JIS Z 3284-4(2014) Cupper Cupper oxide (CuznNi) Nickel(Ni)

Cupper. Cupper oxide.
Test sample Nickel silver. Nickel
Reference
Stencil thickness |0.2mm Type4
Reflow profile Profile A B (Profile A)
Reflow condition |Air
TNA23K
Type4d
(Profile A)
300
250
Type4
_ 200 (ProfHe B)

100 TNA23K

Type4
(Profile B)

50

0 100 200 300 400 500 600
BFR(s)

The wetting effect of TNA23K is as good as that of Reference. ‘

I3
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6.Through hole reflow

[Evaluation method] HIE A
Paste is printed and filled in the through holes, and pins are inserted. 250 .
Reflow heating of a matchstick substrate under heating conditions (1) and (2).

After reflow heating, check for tipping.
Through hole

Substrate —
Pin —~

Paste o
I teraaes k\ I 0
Check the -
) Dropping occured 0 50 100 150 200
dropping PPINg BSR(s)

e —— g o~ ——p .+

" No d.ropping | No dropping

| No dropping and can be used for through-hole reflow. | ”




7. Solder ball test/Slump test

Test condition

JIS Z 3284-4(2014)

substrate Ceramic plate
Mask thickness |0.2mm
Environment 25°C/50%

Test condition

JIS Z 3284-4(2014)

substrate

CCL

Mask thickness

0.2mm

0.1 0.3 0.5

Ol-z l0.4

Liiy
. ININERERARNE
Opening

Unit: mm

r Aggregation 3

Aggregation 3

TNA23K
(Type4)

After heat

TNA23K
(Type4)
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8. Isolation resistance/Voltage applied moisture test TAMUYRA

85°C85% x1000h

[Test method)

Test substrate : IPC-B-25A board pattern B Blank TNA23K Type4

=t
o
m
-+
[y
N

Stencil thickness : 100pm Reflow condition : Air
Environment : 85°C/85% /17X /Test voltage : 50V/100V
1.0E+13
1.0E+11 -

1_0E+10 f/u ........................... 9 ........................................... 9

No migration occurred

Isolation resistace [Q]

1.0E+09

1.0E+08 —o—85°C85%RH Specimen
1.0E+07 - 85°C85%RH Blank
1.0E+06

1.0E+05

0 200 400 600 800 1000
Hour [h]

No reduction of isolation resistance
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9.Cupper plate corrosion-Cupper mirror corrosion test TAMUGIA

TNA23K(Type4)
Before test 40°C93% 240hr

Cupper plate
(IPC TM-650
2.6.15C)

Cupper mirror
(IPC TM-650
2.3.32)

No separation

No corrosion by cupper plate corrosion test and No separation
by cupper mirror test.
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10.Recommended Reflow profile

Area

% The temperature profile varies depending on the components to

be mounted, the condition of the board, and the use of the reflow
oven, so sufficient verification is necessary.

Non-Linear reflow profile

Recommend condition

—A | Temp rise rate 0.8~3°C/sec
A Start temp PH 140~160°C
B End temp PH 170~200°C
PH PH time 60~150sec
C Peak temp 235~255°C
D Melting time 30~120sec

A
BE

220°C

170°C

150°C

Recommendetion when temperature variation is expected to be

large due to large substrate or mounted components with large

Linear type reflow profile

Area

Recommend condition

A Start temp PH 100°C
A-B | A-Btempriserate 0.8~1.5°C/sec
B End temp PH 220°C
Peak temp 235~255°C
D Melting time 30~120sec
A
mE
24500 mEEErEssEEEssEmEEsEEEEEEsEEEEsEEsEEEEEEEEEEE.
220°C
100°C

Recommendation when temperature variation in the substrate

is assumed to be small.

thermal capacity.
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