APPLICATION NOTE
Attaching Thermocouples to a PCB
for Reflow Profiling

4 .
Introduction

In order to get an accurate reflow profile of a Printed Circuit Board (PCB), it is important to keep best practices in mind for
attaching thermocouples.

~

The first thing to remember is that a thermocouple is made of two wires welded together at the tip. This welded tip is where
the temperature measurement is taken. It is important to ensure that wires are not twisted around each other because the
temperature reading will be at the first junction of the wires and not at the tip where expected.

Itisimportantto note that using a populated board is the only way to accurately measure resulting assembly temperatures when
running a reflow profile on a PCB. There can be temperature differences up to 10°C or more when comparing the reflow profile
of a bare board versus a populated board. That said, using a bare, unpopulated board for reflow profiling is not recommended./

-

Best Practices for Attachment 2. Recommended attachment method:

of Thermocouples e Soldering thermocouples to the solder joint with a high
melting temperature solder is the preferred method of

1. Recommended thermocouple locations: attachment.

e Make sure the thermocouple tip is touching the solder

If the thermocouples cannot be soldered, the next best

joint, notthe component or the board. method for attachment is to use thermally conductive
« Solder joints that are in areas of high thermal mass, such epoxy or aluminum tape. Be careful not to poke holes in
as large and high-density components, densely populated the tape.
areas, and the middle of the board. « Kapton tape is not recommended for
* Solder joints that are in areas of low thermal mass, such attaching thermocouples because
as small components, lower populated areas, and the itis an insulator and generally does
edge of the board. not produce accurate temperature
readings. However, Kapton tape
* Any components or solder joints of concern. can be used to window pane around

aluminum tape for extra security.
Make sure the Kapton does not cover
the tip of the thermocouple where the
temperature reading is taking place.

e Drill a hole under bottom termination components and
attach the thermocouple through the hole if the solder
joint is underneath the body of the component.

3. ltis bestthatthe thermocouple wires are similarin length so
that they do not get tangled when going into the reflow oven.
Thermocouple wires can be fed through a sleeve to ensure
they do not become entangled.

4. Make sure the profiler is at least a full board’s length away
from the board so that the thermal mass of the profiler does
not affect the temperature results.

Happy Profiling!

This application note is provided for general information only. It is not intended, and shall not be construed, to warrant or guarantee the performance
of the products described which are sold subject exclusively to written warranties and limitations thereon included in product packaging and invoices.

All Indium Corporation’s products and solutions are designed to be commercially available unless specifically stated otherwise. ‘
All of Indium Corporation’s solder paste and preform manufacturing facilities are IATF 16949:2016 certified. Indium Corporation is an IS0 9001:2015 registered company.
From One Engineer To Another m
®
Contact our engineers: askus@indium.com INDIUM
: H H CORPORATION®
Learn more: www.indium.com ,
orm No. 99842 R0

ASIA +65 6268 8678 « CHINA +86 (0) 512 628 34900 « EUROPE +44 (0) 1908 580400  USA +1 315 853 4900 ©2020 Indium Corporation



