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1.0 Introduction

Mini-Circuits has a long history of manufacturing high quality surface
mount components in a variety of

= Shapes and sizes, JEPS-16-1W-75+
JEPS-16-1W-75
=  Monolithic and hybrid, -
y S0 RAS-1+
= |eaded and leadless, % RAS-1
= QOpen structure and encapsulated, T
= ROHS compliant or SnPb (tin/lead), a
= Agqueous washable, hermetic, or no-clean, - ~ v
= Active and passive. TC2-1TX+ ERA-1SM+
LY -
& SVA-2000+ ' %
MERA-533+ - Galicg1+
- VACC-22+
LAT-10+  trps.2sm+ a

While all surface mount parts are designed to meet industry standards
for SMD assembly, the wise customer will understand that variations in
process and materials need to be accounted for when developing an
assembly method. Customer qualification of processes is essential to
ensure that one gets the most out of any surface mount assembly
product.

This article is intended as a primer to assist the customer in his
development of an efficient and controlled process of automated solder
stenciling, component population, reflow and cleaning.
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2.0 Layout Design

The Mini-Circuits Model Datasheet specifies a “PL” layout drawing to

be used with each model.

This layout is designed to provide the

optimum performance in keeping with industry standards for pad
dimensions, substrate materials, PTHs, and proper grounding. In some
situations, values of biasing components are included as well.

NOTES: 1.

THIRD ANGLE PROJECTION REVISIONS
yPs o REV| ECN No.] DESCRIPTION [ DATE | DR _[AUTH
__r+/} B g OR | M1250952 NEW RELEASE 01/08/10) MMG | _RD
N — A | M132664 | UPDATED PATTERN & COMPONENTS |12/16/11 PN | DJ

SUGGESTED MOUNTING COMFIGURATION FOR
DQ849 CASE STYLE, "08AMO03" PIN CODE

v
1 C1
26X #.013 PTH_ Vs
FOR GROUND
c4 Ol —c3
PACKAGE _|O ©
OUTLINE _5X 8.013 PLUGGED PTH
O FOR GROUND
, COPLANAR WAVEGUIDE:
PIN 1 O O .020 TRACE WIDTH &
034 1 .010 GAP, 2 PL.
— O Cr o o O O (SEE NOTE BELOW)
1 € 1 -
1 = -~ T~ N
& D10 s RF OUT
J RF INT————= A E'D——f
017 soodz][ alls %:booﬁ
e
017—{ =t
034

COPLANAR WAVEGUIDE PARAMETERS ARE SHOWN FOR ROGERS

RO4350B WITH DIELECTRIC THICKNESS .010" £ .001";

COPPER: 1/2 0OZ. EACH SIDE.

FOR OTHER MATERIALS TRACE WIDTH MAY NEED TO BE MODIFIED.

2. 0402 AND 0805 CHIF COMPONENTS FOOTPRINTS ARE SHOWN
FOR REFERENCE. VALUE OF COMPONENTS AS PER TB—-547+.

3. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE.

DENOTES PCB COPPER LAYOUT WITH SMOBC
(SOLDER MASK OVER BARE COPPER)
| DENOTES COPPER LAND PATTERN FREE OF SOLDER MASK

UNLESS OTHERWISE SPECIFIED INITIALS DATE . . . e ®
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Sample PL drawing

Failure to use the specified layout may result in the device not meeting

the specified performance.
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3.0

to follow this layout should contact our Applications Engineering group
for assistance in creating a “special’ design.

Solder Selection and Stenciling

Mini-Circuits surface mount components are designed to be compatible
to a wide range of solders offered in the industry. Our RoHS compliant
components are also reverse compatible to SnPb (eutectic) solders.

The preferred method and solder for automated surface mount assembly
is reflow using solder paste. Solder paste comes in a variety of
formulations and bead sizes that can be matched to the customers
equipment and process conditions. Wherever possible, we strongly
recommend the use of no-clean solder with a lowest melting
temperature and time above liquidus.

Although not recommended as the first option, many of Mini-Circuits
surface mount products can be manually soldered by a skilled operator
using a calibrated soldering system. This is certainly the case with
leaded devices or parts with castellated wraparound terminations. Care
must be taken to avoid overheating the parts and applying too much
solder.

Fig. 2
Manual Soldering

Stencils are required when using solder paste in its intended method.
All Mini-Circuits surface mount devices are specified to 4 mil
coplanarity. Stencil design should include the solder thickness, aperture
(or amount of the pad to be covered), and internal cut angle for best
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4.0

release. Proper maintenance, including regular stencil cleaning, is
required for optimal results.

Fig. 3
Automated Stencil Printing

“Pick and Place”

Mini-Circuits’ surface mount products are available in EIA compliant
carrier tapes for automatic ‘Pick and Place’ population using a variety
of high speed machines available on the market. Our datasheet
identifies the “Tape and Reel” specified for each model. This includes
device orientation within the pocket and number of units per standard
reel.

Mini-Circuits has also introduced ‘Small quantity standard reels’ to
enable customers to efficiently and economically use ‘less than
complete reel’ quantities with required leader and trailer for pick and
place. Customers with special reel quantity requirements, not cover by
our standard or ‘small’ quantity reels, can contact customer support for
pricing and availability.
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50 Reflow

Perhaps the most frequently asked question received is “please tell us
the recommended reflow profile?” This is a case where the answer is
more easily done than said. Establishing a reflow profile is not a ‘one
size fits all’ situation.
Among other considerations, the determination of an ideal profile is
dependent on:

» The capabilities and zone structure of your oven

= The specified requirements of your solder supplier

= The device location, density and heat distribution of your panel

» The type of devices being assembled on the same PWB (ex: fine

pitch, large mass, physical geometries)

= Termination platings

= MSL of devices
Mini-Circuits components are labeled with the “e” code identifying
plating per JESD97 standard. Our components are capable of
withstanding the precondition reflow profile as specified in J-STD-020.
This having been said, however, does not mean to imply that the
extreme conditions in the J-STD-020 are intended for production
assembly use.
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Table 5-2 Classification Reflow Profiles

Prefile Feature Sn-Pb Eutectic Assembly Pb-Free Assembly
Average Ramp-Up Rate o . Y .
(T5.0a, 10 TP) 3 *C/second max 3° C/second max.
Preheat

— Temperature Min (Ts_,.) 100 °C 150 °C

— Temperature Max (Ts.,) 150 °C 200 °C

— Time (s, to t5_...) 60-120 seconds 60-180 seconds

Time maintained above:

— Temperature (T,) 183 °C 217 °C

— Time (t.) 60-150 seconds 60-150 seconds
Peak/Classification Temperature (Tp) See Table 4.1 See Table 4.2
Time within 5 °C of actual Peak
Temperature (ip) 10-30 seconds 20-40 seconds
Ramp-Down Rate 6 “C/second max. 6 “Clsecond max.
Time 25 °C to Peak Temperature 6 minutes max. 8 minutes max.

Note 1: All temperatures refer to topside of the package, measured on the package body surface.
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Fig. 4

Profile and classification as it appears in J-STD-020

Selecting the proper profile requires a controlled evaluation process
beginning with the use of the profile recommended by the solder
supplier. Tweaking or adjustments to this are to be done by trained
process engineers or technicians, and properly documented.
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Standard Solder Paste Reflow Profile
for Kester Paste Containing
Alloys: Sn63Pb37 or Sn62Pb36Ag02
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Sample solder supplier recommended profile

While most mass production reflow is done in conveyor ovens with
multiple zones for smooth temperature transitions, there are several
table top stationary ovens that are capable of consistently reproducing
profiles for small lot or prototyping.

Reflow Oven Table Top Reflow Oven

Fig. 6
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Whichever system or solder formulation is used, this must include a
documented program of inspection and, if needed, rework.

6.0 Cleaning

Customer cleaning is the process with most variations and the activity
for which Mini-Circuits has the least control. Among the variations we
have seen are:

= Solution used
= pH range: acidic, neutral, alkaline
= Cleaning equipment: vapor degrease, water wash, ultrasonic
vibration
= Conditions: time duration, temperature, vibratory settings
= Drying
» Handling of parts while cleaning
All the above have a direct impact on the initial quality and reliability

of the customer assembly process and must be documented and
controlled.

Fig. 7
Degreaser / Cleaner

Mini-Circuits surface mount products agueous wash or hermeticity
capabilities are identified on the model datasheet. The conditions and
solvents used, however, must be verified by the customer.
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Mini-Circuits recommends use of pH neutral cleaning solutions. Other
solvents, especially high pH solutions are not to be used. High
alkalinity solvents are corrosive and can have long term effects,
especially if not properly neutralized or dried.

Similarly, ultra-sonic vibratory cleaning is not recommended, or must
be used with extreme care. The military and aerospace industries have
prohibited use of ultra-sonic cleaning for many years. Devices with
internal wire assemblies can be damaged by this process. IPC-CH-65 is
a good guide to cleaning of electronic assemblies.

Use of no-clean solders is an industry accepted method of reducing the
need to do aggressive cleaning that can lead to product damage.

7.0 Summary

Mini-Circuits designs quality and robustness into all our products. Our
product lines have a long history of acceptance in the industry. Our
expectation is that customers will use proper process verification
controls in qualifying and assembling these parts in their systems.

IMPORTANT NOTICE
© 2015 Mini-Circuits

This document is provided as an accommodation to Mini-Circuits customers in connection with Mini-Circuits parts only. In that regard, this document is
for informational and guideline purposes only. Mini-Circuits assumes no responsibility for errors or omissions in this document or for any information
contained herein.

Mini-Circuits may change this document or the Mini-Circuits parts referenced herein (collectively, the “Materials”) from time to time, without notice. Mini-
Circuits makes no commitment to update or correct any of the Materials, and Mini-Circuits shall have no responsibility whatsoever on account of any
updates or corrections to the Materials or Mini-Circuits’ failure to do so.

Mini-Circuits customers are solely responsible for the products, systems, and applications in which Mini-Circuits parts are incorporated or used. In that
regard, customers are responsible for consulting with their own engineers and other appropriate professionals who are familiar with the specific
products and systems into which Mini-Circuits’ parts are to be incorporated or used so that the proper selection, installation/integration, use and
safeguards are made. Accordingly, Mini-Circuits assumes no liability therefor.

In addition, your use of this document and the information contained herein is subject to Mini-Circuits’ standard terms of use, which are available at
Mini-Circuits’ website at www.minicircuits.com/homepage/terms_of use.html.

Mini-Circuits and the Mini-Circuits logo are registered trademarks of Scientific Components Corporation d/b/a Mini-Circuits.  All other third-party
trademarks are the property of their respective owners. A reference to any third-party trademark does not constitute or imply any endorsement,
affiliation, sponsorship, or recommendation: (i) by Mini-Circuits of such third-party’s products, services, processes, or other information; or (ii) by any
such third-party of Mini-Circuits or its products, services, processes, or other information.
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