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 31 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 32 

                                                           ____________ 33 

Test methods for electrical materials, printed board and other interconnection 34 

structures and assemblies- 35 

 Part 2-801: Thermal Conductivity Test for Base Materials 36 

 37 

FOREWORD 38 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national 39 
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all 40 
questions concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, 41 
IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) 42 
and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC 43 
National Committee interested in the subject dealt with may participate in this preparatory work. International, governmental 44 
and non-governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely with 45 
the International Organization for Standardization (ISO) in accordance with conditions determined by agreement between 46 
the two organizations. 47 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus 48 
of opinion on the relevant subjects since each technical committee has representation from all interested IEC National 49 
Committees.  50 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in 51 
that sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC 52 
cannot be held responsible for the way in which they are used or for any misinterpretation by any end user. 53 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently to 54 
the maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and 55 
the corresponding national or regional publication shall be clearly indicated in the latter. 56 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment 57 
services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by 58 
independent certification bodies. 59 

6) All users should ensure that they have the latest edition of this publication. 60 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of 61 
its technical committees and IEC National Committees for any personal injury, property damage or other damage of any 62 
nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, 63 
use of, or reliance upon, this IEC Publication or any other IEC Publications.  64 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensable 65 
for the correct application of this publication. 66 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. 67 
IEC shall not be held responsible for identifying any or all such patent rights. 68 

 69 

International Standard IEC 61189-2-801 has been prepared by subcommittee WG10 of IEC technical 70 
committee TC91 71 

The text of this International Standard is based on the following documents:                72 

FDIS Report on voting 

XX/XX/FDIS XX/XX/RVD 

 73 

Full information on the voting for the approval of this International Standard can be found in the report 74 
on voting indicated in the above table. 75 
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The committee has decided that the contents of this document will remain unchanged until the stability date 76 
indicated on the IEC website under "http://webstore.iec.ch" in the data related to the specific document. At this 77 
date, the document will be  78 

• reconfirmed, 79 

• withdrawn, 80 

• replaced by a revised edition, or 81 

• amended. 82 

 83 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates that it 
contains colours which are considered to be useful for the correct understanding of its 
contents. Users should therefore print this document using a colour printer. 

 84 

 85 
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 88 
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 91 

TEST METHODS FOR ELECTRICAL MATERIALS, PRINTED BOARD AND 92 

OTHER INTERCONNECTION STRUCTURES AND ASSEMBLIES –  93 

 94 

Part 2-801: Thermal Conductivity Test for Base Materials 95 

 96 
 97 
 98 

1 Scope 99 

This International Standard specifies a test method to be followed for Thermal Performance via carbon 100 
ink heating.  The method employs a screened-on pattern of carbon ink used to determine the thermal 101 
performance of a dielectric layer on a metal base plate. 102 
 103 

2 Normative references 104 

There are no normative references in this document. 105 
 106 

3 Terms and definitions 107 

For the purposes of this document, no terms or definitions are listed.  ISO and IEC maintain 108 
terminological databases for use in standardization at the following addresses: 109 

• IEC Electropedia: available at http://www.electropedia.org/ 110 
• ISO Online browsing platform: available at http://www.iso.org/obp 111 

 112 

4 Applicability and Use of Data 113 

This method may be used on any smooth, rigid metal clad laminate providing that the metal base has a 114 
thickness of 1.02 mm.  The best results are achieved by using a machinable, 1.57 mm thick piece of 115 
aluminium alloy.  Soft metal or metal with a rough surface is not suitable for this test method. 116 
 117 

5 Test Specimens 118 

5.1 Number 119 

Five specimens shall be prepared, unless an alternative number has been specified. 120 
 121 

5.2 Form 122 

Specimens shall be 25.4 mm x 25.4 mm and have dielectric applied to a single side of the 1.57 mm metal 123 
base.  Specimens shall include 2 strips of copper that measure 2.5 mm x 20 mm, with a 5mm spacing 124 
between the two.  See Figure 1 for the required specimen dimensions. 125 
                     126 
 127 
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 128 
 129 
 130 
 131 
 132 
 133 
 134 
 135 
 136 
 137 
 138 
 139 
 140 
 141 
 142 
 143 
 144 
 145 
 146 
 147 

Figure 1 – Specimen Dimensions 148 

 149 
A centralised hole shall be drilled in the 1.57mm aluminium substrate.  The location of the hole shall be 150 
such that it is equidistant between the two copper electrodes and terminates at the midpoint, as 151 
demonstrated in Figure 2. 152 
 153 
 154 
                    155 
 156 
 157 
 158 
 159 
 160 
 161 
 162 
 163 
 164 
 165 
 166 
 167 
 168 

Figure 2 – Location of 0.55 mm hole 169 

 170 

5.3 Preparation of the Test Specimen  171 

a) Deposit a 12mm x 5mm rectangle of carbon ink on the dielectric surface, using a rubber 172 
squeegee and a 195-mesh screen that has a 12mm x 5mm aperture. 173 

b) Locate the carbon ink printing such that it is perpendicular to the length of the copper electrodes 174 
and is central to the specimen surface. 175 

c) Ensure that the screen and specimen are secured such that there will be no movement during 176 
the printing of the carbon ink. 177 

d) For printing the carbon ink, apply the ink to one of the narrow edges of the rectangle and then 178 
use the rubber squeegee to spread the paste along the length of the rectangle in the screen, in 179 
a single motion.  A small amount of downward force should be applied when moving the 180 
squeegee from one side of the frame to the other.  181 

         182 

2.7 mm

5.0 mm

7.7 mm

25.4 mm 20.0 mm

2.5 mm

25.4 mm

Drilled Hole

Side View

12.7 mm

Drilled Hole

Front View

oSIST prEN IEC 61189-2-801:2022

iTeh STANDARD PREVIEW
(standards.iteh.ai)

oSIST prEN IEC 61189-2-801:2022
https://standards.iteh.ai/catalog/standards/sist/3f51b694-70c3-4673-9930-

2cddabdb58a3/osist-pren-iec-61189-2-801-2022



61189-2-801/Ed1/CD  IEC (E) – 7 – 91/1757/CDV 

           183 
 184 
 185 
 186 
 187 
 188 
 189 
 190 
 191 
 192 
 193 
 194 
 195 
 196 
 197 
 198 
 199 
 200 

Figure 3 – Example of Carbon Ink Deposited on a Screen Prior to Printing 201 

 202 
e) Bring the squeegee back in the reverse direction, still with a small amount of force being applied, 203 

to ensure an even coating of the carbon ink is left on the surface of the sample. 204 
f) Remove the screen from the sample with care, so as not to touch the wet ink or for any smearing 205 

to occur.  206 
                       207 
           208 
 209 
 210 
 211 
 212 
 213 
 214 
 215 
 216 
 217 
 218 

Figure 4 – Specimen after First Screen Printing       219 

g) Have an oven pre-warmed to 125°C and place the specimen(s) into it for a period of 20 minutes. 220 
h) Start by using methyl ethyl ketone (MEK) to clean the mesh screen, which should then be 221 

followed with propan-2-ol (IPA). 222 
i) After twenty minutes have elapsed, remove the specimens from the oven and allow them to cool.  223 

Once cooled to room temperature, apply a second layer of carbon ink by repeating steps d) 224 
through h).  The second layer shall be applied directly to the first layer. 225 

j) Once the specimens have been allowed to cool, use a multi-meter to measure the resistance 226 
between the two copper electrodes. 227 

k) Any specimen that does not have measured resistance value of 40±15 ohms shall be discarded. 228 
l) Prepare the hot plate by setting it to a temperature of 225°C. 229 
m) Deposit sufficient solder paste onto the base of two test pins.  One pin should be placed onto 230 

each copper electrode, position them at the ends that are closest to the thermocouple hole. 231 
n) When required, excess corrosion should be removed from the copper electrodes using a small 232 

volume of flux. 233 
o) Using the hot plate, reflow the solder paste applied to the test pins.  This is best achieved by 234 

locating the test pins on the hottest part of the hot plate. 235 
p) Once reflow has occurred, carefully take the specimen off the hot plate, making sure not to 236 

disturb the test pin.  The specimen should now be allowed to cool. 237 
 238 

oSIST prEN IEC 61189-2-801:2022

iTeh STANDARD PREVIEW
(standards.iteh.ai)

oSIST prEN IEC 61189-2-801:2022
https://standards.iteh.ai/catalog/standards/sist/3f51b694-70c3-4673-9930-

2cddabdb58a3/osist-pren-iec-61189-2-801-2022



  61189-2-801/Ed1/CD  IEC (E) – 8 – 91/1757/CDV 

 239 
 240 
          241 
                              242 
 243 
 244 
 245 
 246 
 247 
 248 
 249 
 250 
 251 

Figure 5 – Finished Specimen 252 

 253 
q) Steps j) and k) shall now be repeated. 254 

 255 

6   Materials and Equipment 256 

a) Microdrill with a 0.55 mm drill bit 257 
b) 195-mesh screen with a 12 mm x 5 mm aperture in a frame 101.6 mm x 101.6mm  258 
c) Carbon Ink with a resistance of approximately 100 ohm/sq (ECM CI-2002 or equivalent) 259 
d) Hard Rubber (70 Shore A) squeegee for screen printing 260 
e) Polyimide tape, 12.5 mm or 25.4 mm wide 261 
f) Forced air oven. 262 
g) Methyl ethyl ketone (MEK)  263 
h) Propan-2-Ol (IPA) 264 
i) A digital multi-meter 265 
j) Hot Plate capable of achieving at least 250°C 266 
k) Solder Paste  267 
l) Mill-Max SMD Test-point pins (P/N 1508-0-57-15-00-00-03-0, or equivalent) 268 
m) NI Compact DAQ chassis with NI 9219 in slot 1 and NI 9211 in slot two with wire T-type mini 269 

connectors or equivalent 270 
n) Computer with DAQ Software Installed or equivalent. 271 
o) Arduino Uno with ZTP sensor conversion software or equivalent. 272 
p) Sorensen DLM-600 80-7.5 Programmable Power Supply with GPIB interface or equivalent 273 
q) NI USB GPIB Interface or equivalent 274 
r) Thermal Grease (Dow Corning 340, Bergquist TIC 1000A or equivalent) 275 
s) Wooden tongue depressors 276 
t) Infinite Heat Sink Fixture with a pneumatic cylinder ram 277 
u) Fluid Heater Unit 278 
v) Thermocouple Probe – Type T (Omega P/N TMQSS-020U-6) or equivalent. 279 
w) Fluid Chiller Unit 280 
x) GE ZTP-135SR sensor and bridge with amplifying electronics or equivalent. 281 
y) Black microhook connector with 2 attached wires. 282 
z) Red microhook connector with 2 attached wires. 283 
aa) Buehler wet sander or equivalent 284 
bb) Permanent marker, black, extra-fine tip 285 

 286 
 287 

7 Procedure 288 

7.1 Pre-Conditioning 289 

Samples should be conditioned at 23°C ± 2°C, 50% RH for 24 hrs prior to testing, where possible, and 290 
unless otherwise specified. 291 
 292 

Solder

Test pin 
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