Application Specification

7410 Series Machine Insertable 114-1134
AP DIP (Dual In-Line Package) Switch 060CT99 Rev O

NOTE Al numetical values are in metric units [with U.S. customary units in brackeis]. Dimensions are in millimeters [and
inches]. Unless otherwise specified, dimensions have a tolerance of +0.13 [+.005] and angles have a tolerance of +2°.
Figures and illustrations are for identification only and are not drawn o scale.

1. INTRODUCTION

This specification covers the requirements for application of AMP* 7410 Series machine insertable DIP
switches for pe (printed circuit) board application. The switches are used to manually program electronic
equipment. The switch consists of a housing preloaded with solder type contacts (with precision formed solder
tines) in a DIP configuration with top—actuated rockers. The rockers connect individual circuits on the pe board.
The switches are available in low—profile or standard versions: low—profile switches offer rockers flush with the
surface of the housing, and standard—profile switches offer rockers above the surface of the housing. The
switches are available in 2, 4, 6, 7, and 8 positiong with standard pitch and contact spacing on 2.54 [.100]
centerlines. Each contact position is marked on the housing. Contact position 1 can be usad as a make—first,
break-last ground.

The 7410 Series switches have individual SPST (single—pole, single—throw) switching and are bottom sealed to
prevent contaminants from entering the switch. In addition, the switches are available sealed or unsealed. The
strippable seal prevents contaminants from entering the swilch during the soldering process. Some switches
are available with chamfered corners for easy removal of the strippable seal. The housing features a standoff
to allow easy pc board cleaning after soldering. The switches are supplied in a tube for manual or high—speed
automatic machine placement.

When corresponding with AMP personnel, use the terminclogy provided in this specification to facilitate your
inquiries for information. Basic terms and features of this product are provided in Figure 1.
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AN= 7410 Series Machine Insertable DIP Switch 114-1134

2. REFERENCE MATERIAL

2.1. Revision Summary
Per EC 0990-0594-99:
¢ |nitial release of application specificaticn

2.2. Customer Assistance

Product Part Number 390228 and Product Code A336 are representative of AMP 7410 Series machine
insertable DIP switch. Use of these numbers will identify the product line and expedite your inquiries through
an AMP service network established to help you obtain product and tooling information. Such information can
be obtained through a local AMP Representative (Field Service Engineer, Field Applications Engineer, etc.) or,
after purchase, by calling the Product Information Center at the number at the bottom of this page.

2.3. Drawings

AMP Customer Drawings for product part numbers are available from the service network. If there is a conflict
between the information contained in the Customer Drawings and this specification or with any other technical
documentation supplied by AMP, call product information at the number at the bottom of page 1.

2.4. Manuals

AMP Manual 402—40 is available upon request and can be used as a guide to soldering. This manual provides
information on various flux types and characteristics with the commercial designation and flux removal
procedures. A checklist is included in the manual as a guide for information on soldering problems.

2.5. Specifications
AMP Product Specification 108—1850 provides product performance and test information.
2.6. Instructional Material

AMP Application Specifications (114—series) provide product description and application requirements,
Instruction Sheets (408—series) provide assembly instructions, and Customer Manuals (409—series) provide
machine setup and operation procedures. Documents available which pertain 1o this product are:

408-6927 Design Recommendations for PC Board Support Fixture

3. REQUIREMENTS

3.1. Safety

Do not stack switch packages so high that the shipping containers buckle or deform.
3.2. Material

The switch housing and rockers are made of thermoplastic. The contacts are made of copper alloy plated with
gold over nickel; contact area (solder tine) is plated with tin—lead.

3.3. Storage

A Ultraviolet Light

Prolonged exposure to ultraviolet light may deteriorate the chemical composition used in the switch
material.

B. Shelf Life

The switches should remain in the shipping containers until ready for use to prevent deformaticn to the
contacts. The switches should be used on a first in, first out basis to avoid storage contamination that
could adversely affect performance.

3.4. Chemical Exposure

Do not store switches near any chemical listed below as they may cause stress corrosion cracking in the

contacts.
Alkalies Ammonia Citrates Phosgphates Citrates Sulfur Compounds
Amines Carbonates Nitrites Sulfur Nitrites Tartrates
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3.5. PC Board

A. Material and Thickness

The pc board material must be glass epexy (FE—4 or G-10). The minimum pc board thickness must be
2.36 [.093] nominal.

NOTE Contact the Product Information Center at the number listed at the bottom of page 1 for suitability of other board
materials and thicknesses.

B. Tolerance

Maximum allowable bow of the pc board must be 0.13 [.005] over the length of the swilch.

C. Hole Dimensions

The pc board holes for the switch contact solder tines must be plated through. The drilled hole size, plating
types, and plating thickness will depend on application requirements. The finished hole size must be as
stated to provide unrestricted insertion and ensure adequate application of solder to the solder tines. See

Figure 2.
Trace Width (As Required)
Pad Width (Equals Finished
Hole Diameter Plus 0.51 [.020]
“ |
1.15+0.03 [.046+.001] \J
Drilled Hole Diameter L
0.99+0.08 [.040+.003]
Finished Hole Diametar
After Plating
Figure 2
D. Layout

The holes in the pc board must be precisely located to ensure proper placement and optimum
petformance of the switch. Design the pc board using the dimensions provided in Figure 3.
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Recommended PC Board Layout
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Figure 3

3.6. Soldering

Observe guidelines and procedures when soldering contacts. All solder joints should conform to those
specified in AMP Workmanship Specification 101-21 and all other requirements specified in this document.

A. Flux Selection

Contact solder tines must be fluxed prior to soldering. Flux must be compatible with the wave sclder line,
manufacturing, safety, and health guidelines. Flux that is compatible with these connectors are provided in

Figure 4.
COMMERCIAL DESIGNATION
FLUXTYPE ACTIVITY RESIDUE
KESTERSA ALPHAO
RMA Mild Noncorrosive 186 611
88 Preduct of Kester Solder Co. OProduct of Alphametals Inc.
Figure 4
B. Process

The switches should be soldered using wave, non-focused infrared (IR) reflow, or eguivalent soldering
technique. The reflow temperature and time to which the housing is subjected is specified in Figure 5.

SOLDERING PROCESS TEMPERATURE (Max) TIME
Wave 260°C [500°F] 6 Seconds
Figure 5
NOTE Due to the many variables involved with reflow processes (component density, location, orientation, efc.), ft is

recommended that the user conduct trial runs under actual manufaciuring conditions to ensure product/process
compatibility. Call AMP Engineering for baseline reflow parameters.

C. Cleaning

After soldering, removal of fluxes, residues, and activators is mandatory. Cleaners must be free of
dissolved flux and other contaminants. It is recommended to clean with the pc board on its edge. Cleaning
procedures and solvents depend on the ype of flux used. Recommended cleaners are listed in Figure 6.

m Consideration must be given to toxicity and other safety and health requirements as recommended in the Material
Safety Data Sheet supplied by the solder cleaning solvent manufacturer. If you have a particular solvent that is not
listed, consult an AMP representative before using it on theses connectors.

o o Evenwhen using “no clean” solder paste, it is imperative that the contact interface be kept clean of flux and residue,
since it acts as an insulator. In addition, flux may migrate under certain conditions with elevated temperattres.
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CLEANER TIME TE';"I::E;E&?ES
(Minutes)
NAME TYPE CELSIUS FAHRENHEIT

Alpha 2110m Aqueous 1 132 270
Bioact EC-7@ Solvent 5 100 212
Butyl Carbitole Solvent 1 Room Ambisnce
Isopropyl Alcohol Solvent 5 100 212
Kester 577832 Aqueous 5 100 212
Kester 577938 Aqueous 5 100 212
Loncoterge 520@ Aqueous 5 100 212
Loncoterge 530@ Aqueous 5 100 212
Terpene Solvent Solvent 5 100 212

8 Product of Fry’s Metals, Inc. 4 Product of Petroferm, Inc. & Product of Union Carbide Corp. 2 Product of Litton Systems, Inc.

Figure 6

NOTE When using an aqueous cleaner, standard equipment such as a soak-tank or automatic in—line machine should be
used.

D. Drying

When drying cleaned connectors, make certain that the recommended temperature limitation of 130°C
[270°F] is not exceeded. Excessive temperatures may cause housing degradation.

3.7. Switch Placement
A. Seating

When placing switches on the pc board, make sure that the contact solder tinas are aligned and started
into the matching holes before seating the switch onto the pe board. Avoid applying in—line force which
could cause irreparable damage to the solder tines. The switch must be parallel to the full length seated on
the pec board. The force required 1o seat the switch is minimal. Apply only that force necessary o seat the
contact solder tines into the pc board holas. The switch housging standoffs must be seated on the pc board
not exceeding the dimension shown in Figure 7.

e Switches should be handled only by the housing to avoid deformation, contamination, or damage to the contact solder
tines.

0.60 [.023] (Max)
Standoff to PC Beard

SHHHHHHHPF
PC Board
ContactSoIderTines4U U U U U U U U

Figure 7

B. Spacing

Care must be used to avoid interference between adjacent switches and other components. There is no
required spacing between switches, howaver spacing may be dependent on other components used.

NOTE The information provided is for manual placement of switches. If robolic equipment is used, other space alfowances
will be required for the grippers.
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3.8. Checking Installed Switch

All solder joints should conform to those specified in AMP Workmanship Specification 101-21 and all cther
requirements specified in this document.

1. The switch must have solder fillets evenly formed around each contact solder tine as shown in
Figure 8.

2. The switch must be firmly attached to the pc board; there shall be no evidence of switch movement.

3. The switch housing must not be damaged as a result of application tocling.

Switch Housing ‘
S HHHHHHHPF
PC Board
Solder Fillet
Figure 8
3.9. Repair

The switch may be removed from the pc board by standard de—soldering methods and replaced with a new
switch.

4. QUALIFICATION

AMP 7410 Serigs machine insertable DIP switchas are not raquired to be recognized by Underwritaers
Laboratories Inc. (UL) or certified by Canadian Standards Association (CSA) at the time of publication.

5. TOOLING

No tooling is required for manual placement of the switches. For machine placement, a pc board support must
be used to prevent bowing of the pc board during placement of the switches. It should have a flat surface with
holes or a channel large enough and deep enough to receive the switch contact solder tines. The robotic
equipment must have a true position accuracy tolerance to properly locate the switch. This includes gripper
and fixture tolerances as well as equipment repeatability. It must use the switch datum surfaces detailed on the
customer drawing to ensure reliable placement. See Figure 9.

Modified designs and additional tooling concepts may be available to meet other application requirements. For
NOTE L : :
additional information, contact one of the setvice groups at the boftom of page 1.

Robotic Equipment
(Designed Upon Request)
PC Beard Support
(Must Be Custom Made)
- — (Refer to 408-6927)
Figure 9
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6. VISUAL AID

The illustration below shows a typical application of AMP 7410 Series machine insertable DIP switches. This
ilustration should be used by production personnel to ensure a correctly applied product. Applications which

DO NOT appear correct should be inspected using the information in the preceding pages of this specification
and in the instructional material shipped with the product or tooling.

HOUSING MUST NOT BE SWITCH MUST BE FIRMLY

ATTACHED TO PC BOARD WITH
DAMAGED IN ANY WAY NO EVIDENCE OF MOVEMENT

ROCKERS MUST

STANDOFF MUST BE

SEATED ON PC BOARD
SOLDER MUST BE EVENLY
FORMED AROUND ALL
CONTACT SOLDER TINES

FIGURE 10. VISUAL AID
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