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DSCHEBIBIERE (7,

SE7 k!
IPC TM-650 Test Methods Manual 2.4.25D
Glass Transition Temperature and Cure Factor by DSC 11/17

.) BEHETF (Delta 7,)

Determination of 7, The midpoint temperature 7, (°C) as described in
Figure 1 reported as the 7, is the point on the thermal curve
corresponding to 1/2 the Igmeagc flow difference between the
extrapolated onset and extrapolated end. If suitable computer
software is available, the automatic calculation of the glass transition
temperature is allowable provided the value calculation is either the
midpoint or the steepest deflection and not the onset temperature.
See Figure 1.

Cure Factor (Delta 7;)= T,
Ty= of first scan

Ty = T of second scan

92"~ 91

*) EHBEIPC-TM650-2.4.25D
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T, : temperature of first deviation
T, : extrapolated onset temperature
T, : midpoint temperature

T, : inflexion temperature

Te ~ endset temp

T, : temperature of return-to-baseline

1

Dervative

l

Figure 1 Typical DSC Plot
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2.4.24.1 Time to Delamination (TMA Method)

2.4.24.3 Glass Transition Temperature of Organic Films

2.4.24.5 Glass Transition Temperature and Thermal Expansion of Materials Used In High Density
Interconnection (HDI) and Microvias

2.4.24C Glass Transition Temperature and Z-Axis Thermal Expansion
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Glass Transition Temperature — 7, Construct a tangent line to the curve
above and below the transition in the curve. The temperature where these
tangents intersect is the TMA determined 7, for the material. (PEg) For
consistency, it is recommended that the TMA computer analysis software
be used for this calculation (see Figure 2).

a. CTE below glass transition:

i1y = (Lg - Lp)10°
Lo(Tg = Ta)
b. CTE above glass transition:
) = (Lp-Lo)10°
Lo(Tp = T¢)
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Slope in this region:
CTE above Ty

Slope in this region:
CTE below T,

Expansion (pm)

Temperature ("C)

1PC-24245-2

Figure 2 TMA Expansion Curve
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Depending on sample preparation, two heating cycles may be required to Sacond heetoyole
obtain accurate 7, and CTE above 7. If the sample shows unexpected expansion curve
shrinkage above T (see Figure 1), the two heat test method is required. If the
sample does not show anomalous behavior, only one heat cycle (the second
heat cycle at 5°C/min) is required.

a.  First heat: The first heat cycle of the specimen shall be run at 10°C/min.

Expansion (um)

First heat cycle
expansion curve |

b. Second heat (reportable data heat cycle): The second heat cycle of the
specimen shall be run at 5°C/min.

*BRFILA LA EIPC-TM650-2.4.24.5 ‘ = f t t f

Temperature (°C)

IPC-24245-1

Figure 1 TMA Expansion Curves: First Heat Cycle and
Second Heat Cycle
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T TP TTEERTET T
The time to delamination is determined as the
time from the onset of the isotherm to failure. FH
Failure is any event or deviation of the data plot
where the thickness is shown to have irreversibly £
changed. The scan in Figure 1 is typical of an
epoxy material at 260°C [500°F] isothermal
temperature. On occasion, some materials will Dimensional .
delaminate before the isotherm is reached. In this Thickness s e
case, the temperature at the time of failure shall Z . Z
be recorded.
Time  ——— Time zero  Time of Time of
(start of reversible svent, irreversible event,
isothermal  such as release representing
*E B ERAREEIPC-TM650-2.4.24.1 SR reserelaxaton daaminaton

Figure 1
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MEEH: .
WISGEE (T, FbhiEs L
SE7A:

2.4.24.2 Glass Transition Temperature of Organic Films

2.4.24 4 Glass Transition Temperature and Thermal Expansion of
Materials Used In High Density Interconnection (HDI) and Microvias

Log Storage Modulus

Glass Transition Temperature (7;) Construct a tangent line to the curve
below the transition temperature in the modulus curve. Construct a Temperature
tangent to the storage modulus curve at or near the inflection point
approximately midway through the step change in the transition. The Figure 1 DMA Modulus Plot
temperature where these tangents intersect is the reported 7; for the
material. For consistency it is recommended that the DMA computer
analysis software be used for this calculation. See Figure 1 for an example T
of this tangent intersection method. \

Storage Modulus (E' ) The sample storage modulus (E' ) shall be
calculated at room temperature (22°C) and reported in units of Pa (N/m?2).
For consistency it is recommended that the DMA computer analysis
software be used for this geometry specific calculation.

IPC-242441

Tan Delta
Log Loss Modulus

Alternative thermal transitions may be reported as the transition peak
temperature in the sample loss modulus (T)) or tan 6 plots (T,) (see Figure
2 and Figure 3).

Temperature
Temperature pe PC202443

*.H*DLAJ:?H— ;ﬁg I PC TM650 2 4 24 4 o Figure 3 DMA Loss Modulus Plot

Figure 2 DMA Tan Delta Plot

Note: T, is the transition peak temperature.
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b |
VIR R ST L‘L
E48

iRt

i 3FhRAIPCBIR AREREAR
£ 6.4mm x 6.4mm, E@FH, 1.6mm E
PCBifff —>==m ATIEER
SEESEE =R ~ 260 °C GRFEE) ‘ aEiEs

BaEZR 0 10 °C/min
ﬁ%ﬂhz : 2350mN ~ ’. [E#4EStage
S5 : Air 200 mL/min . aum i  EESERDMA
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HEEMIZRE S RV-1DMA

Reference
1.IPC-TM-650 TEST METHODS MANUAL 2.4.24.1, KIFSLEETF
The 8th International and the 10th Japan-China Joint Symposium on Calorimetry

2.The Institute for Interconnecting and Packaging Electronic Circuits, (1994)
and Thermal Analysis (CATS-2017), November 24, 2017, Fukuoka University
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MR TEREE

Tk ESIFIRER, TR S BN
DMAES MBI E . SHRE B

2 PR AT S U

WERYMERZ RN - ST
Etﬁﬂgﬁuﬁl'l&@% xj- iﬁ{ﬁ*g&um Method A Flexural bending geometry — thick specimens

(>0.5 mm): Specimens shall be approximately 8 mm to 12
mm wide, 20 mm to 40 mm long, and 1 mm to 2 mm thick.
The thickness shall be a minimum of 0.5 mm; for thicknesses
<0.50 mm, use Method B. An aspect ratio of length/thickness
= 10/1 or greater should be maintained. Exact specimen
dimensions should be determined by the apparatus used.

Method B Thin film tension geometry — thin specimens

(<0.50 mm): Specimens shall be approximately 15 mm to 20
mm long and 2 mm wide. The minimum thickness is determined
by the strength of the material; it should not break during
testing. Exact specimen dimensions may be determined

by the apparatus used.

*LA LA EIPC-TM650-2.4.24.4

Hitachi ngh -Tech Science Corp. (1SSl NanoTechnoIogy Inc.) 2IPC-TM650-2.4.24.4
ARFtNER ﬁl@:ﬁ@ﬁh/ﬁﬁ}%ﬂ’ﬁxﬁr B (FIAEXIZIREG.7 Instrument Suppliers)
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;LJEE\’J
RDHERETy (2%) 1 (5%)
BE75%

2.4.24.6 Decomposition Temperature (T4) of Laminate Material
Using TGA

100

%

O
Record the temperature, T4 (2%) , at which the mass of the e
sample is 2.0% less than its mass measured at 50°C. Td 5% weight
Record the temperature, T4 (5%) , at which the mass of the  loss Sy
sample is 5.0% less than its mass measured at 50°C.
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