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Guidelines for lead cutting of FIR sensors in TO-39 package

1.Scope
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1. Scope
The risk of cutting TO-39 leads

TO-39 is a through-hole, hermetically sealed metal package. The hermeticity is achieved by welding a metal cap to a metal header. The
metal header is made of a baseplate, leads and glass seals. The leads are made of Kovar plated with PdAu (palladium-gold). Kovar is an
alloy with high tensile strength - high shearing forces create a mechanical shock that might travel to the glass seal and crack it. If any
crack develops in the glass seal, the hermeticity might be lost and the functionality of the FIR (Far Infrared) sensor will be compromised
because it is calibrated either in vacuum or with a gas inside (helium or xenon).

This Application Note is focused on cutting-induced defects, defect inspection and best practices to minimize their likelihood. Since every
tool construction is unique, it cannot be exhaustive. Please contact Melexis (https://www.melexis.com/en/contact/technical-inquiry) for
further guidance if necessary.

Glass seal

MLX90614 in TO-39 TO-39 architecture
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2. Cutting of TO-39 leads
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2. Cutting of TO-39 leads
Lead cutting tooling

Cutting pins after soldering is allowed by IPC-A-610J Section 7.3.5.9: Supported Holes - Lead Cutting after Soldering, but it leaves the
lead base metal (Kovar) exposed to the environment and prone to corrosion. The recommended flow is cutting the leads using a matrix
pneumatic cutter before insertion onto the PCB. The lead length (L) is defined by a calibrated cutting plate thickness and should be a
minimum of 1 mm from the glass seal. Inserting shorter, straightened pins into the PCB via is easier. The lead protrusion from the PCB
should target between 0.4 and 1 mm. This will allow the wave soldering to cover the base metal, protecting it from corrosion.

The mechanical shock is proportional to the speed of the cutting anvil and its shape/orientation towards the matrix of the 4 leads.
Lowering the anvil speed and using an angled shape (cutting one pin at a time) reduces this risk.
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Example of a matrix pneumatic cutter Side and bottom view of the cutting tool
(Image courtesy of Iteco)
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2. Cutting of TO-39 leads
Hole and pad size for TO-39

Minimum hole size can be calculated using IPC-2222B Section 9.2.2: Plated-Through Holes (PTHs). The minimum pad size can be
calculated using IPC-2221C Section 9.1.1: Land requirements. The maximum pin diameter is 0.5mm even if a cut burr is present (see
slide 9). The standard defines three manufacturability levels where A has wide tolerances and C has tight tolerances. For MLX90614,
level selection depends on the technological capabilities of the PCB manufacturer. However, for MLX90640/41/42, since the glass seal

diameter is smaller, only level C is allowed to prevent shorts between the pad and the baseplate.
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MLX90614 MLX90640/41/42 o .
Finished hole size

Level A, B and C Only Level C le >|
Pad diameter

0.75 0.7 0.65
1.25 | 1.05 | 0.95
Dimensions in mm
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3. Post-cutting inspection
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3. Post-cutting inspection

Glass seal crack inspection criteria and acceptability

JESD9C Section 5.2 and MIL-STD-883 Method 2009 define criteria for glass seal cracks. For proper inspection, OM (Optical Microscopy)
with a magnification of at least 150X is recommended, although higher magnifications might be necessary for confirmation if a crack is
suspected. Due to the risk of loss of hermeticity, no cracks are allowed after cutting the leads.
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ACCEPT REJECT
No cracks on the glass seal A crack has developed in the glass seal next to the lead after cutting the
pin
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3. Post-cutting inspection

Burr height inspection criteria and acceptability

JESD9C Section 7.1.9 and MIL-STD-883 Method 2009 define measurement parameters for lead burr height. Pin burrs are acceptable
but cannot exceed the maximum diameter of the pin as defined in the POD (Package Outline Drawing). It is recommended to use OM

with a magnification of at least 50X to inspect the pin tip, and up to 150X for measurement.

REJECT
ROISOX No pin burrs Diameter at burr exceeds maximum lead diameter of 0.5 mm

ACCEPT
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Annex

List of standards

MIL-STD-883 Department of Defense Test Method Standard for Microcircuits
IPC-2221 Generic Standard on Printed Board Design

IPC-2222 Sectional Design Standard for Rigid Organic Printed Boards
IPC-A-610 Acceptability of Electronic Assemblies

JESD9 Inspection Criteria for Microelectronic Packages and Covers
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Disclaimer

The content of this document is believed to be correct and accurate. However, the content of this document is furnished "as is" for informational use only and no representation, nor warranty is provided by Melexis about its accuracy,
nor about the results of its implementation. Melexis assumes no responsibility or liability for any errors or inaccuracies that may appear in this document. Customer will follow the practices contained in this document under its sole
responsibility. This documentation is in fact provided without warranty, term, or condition of any kind, either implied or expressed, including but not limited to warranties of merchantability, satisfactory quality, non-infringement, and
fitness for purpose. Melexis, its employees and agents and its affiliates' and their employees and agents will not be responsible for any loss, however arising, from the use of, or reliance on this document.

This document is subject to change without notice, and should not be construed as a commitment by Melexis. Therefore, before placing orders or prior to designing the product into a system, users or any third party should obtain the
latest version of the relevant information.

Users or any third party must determine the suitability of the product described in this document for its application, including the level of reliability required and determine whether it is fit for a particular purpose.

This document as well as the product here described may be subject to export control regulations. Be aware that export might require a prior authorization from competent authorities. The product is not designed, authorized or
warranted to be suitable in applications requiring extended temperature range and/or unusual environmental requirements. High reliability applications, such as medical life-support or life-sustaining equipment or avionics application
are specifically excluded by Melexis. The product may not be used for the following applications subject to export control regulations: the development, production, processing, operation, maintenance, storage, recognition or
proliferation of

1. chemical, biological or nuclear weapons, or for the development, production, maintenance or storage of missiles for such weapons;

2. civil firearms, including spare parts or ammunition for such arms;

3. defense related products, or other material for military use or for law enforcement;

4. any applications that, alone or in combination with other goods, substances or organisms could cause serious harm to persons or goods and that can be used as a means of violence in an armed conflict or any similar violent situation.
No license nor any other right or interest is granted to any of Melexis' or third party's intellectual property rights.

This disclaimer will be governed by and construed in accordance with Belgian law and any disputes relating to this disclaimer will be subject to the exclusive jurisdiction of the courts of Brussels, Belgium.

The invalidity or ineffectiveness of any of the provisions of this disclaimer does not affect the validity or effectiveness of the other provisions.

The previous versions of this document are repealed.

Melexis © - No part of this document may be reproduced without the prior written consent of Melexis. (2026)
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