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Socket Mechanics

SBT-BGA sockets provide high bandwidth in a smatist effective ZIF socket for prototype, test amdnbin
applications. SBT-BGA socket is a simple, mechdrscaket based on stamped spring pin technology.- SB
BGA socket is a solder-less socket that can be tedurn to a PCB using supplied hardware. The P@RgIdh
have mounting and alignment holes at proper lonatisee page 2 of the drawing for recommended PCB
layout information). Typical SBT-BGA socket footptiis only 5mm larger than the maximum IC size.islt
compatible with the alternate SG-BGA (elastomecksobfootprint. If there are pre-existing holeghe PCB, a
SBT-BGA socket can be custom designed to accomraddase holes (please call Ironwood Tech Suppor @1
800-404-0204).

Figure 1 shows a typical stamped spring pin sockeheat sink
screw on the top provides the compression forceedsas thermal
relief and can be customized to dissipate more po®BT socket
uses SBT contact technology for high endurance arde
temperature applications. SBT Contact is a stampmdact with
outside spring as well as inside leaf spring thalvidles a robust
solution for Burn-in & Test applications. The staedpin used in the
socket is a low-resistance (<0.@¥6connector. Figure 2 shows a
Figure 1: Stamped Spring Pin Socket | picture of the 1mm center — stamped spring pin. SB®htact
with Swivel Lid technology has 3 part system which includes tomgeun, bottom
plunger and a spring. The Beryllium Copper plungams stamped
and assembled to a stainless steel spring in amated system to enable fast turnaround time, lost and
zero defects. The spring probe has high curremgdt.0A continuous for 0.5mm pin and 8A for 1mim)p
The operating temperature range is*-&5180 C.

The solder balls from the IC package come in camat the crown end
of the pin. The bottom end of stamped pin contdetscircuit board pad,
completing an electrical path for the signal. Theket mechanism can b
summarized as a downward force applied on the I@wbompresses s e
solder balls on the spring probe which in turn coespes on the circui @
board and thereby making electrical connection.

Selecting a BGA Stamped pin socket Figure 2: Picture of Imm
Please refer to the IC package drawing to selecttiresponding BGA center - Spring Pin
stamped pin socket. Visit the Ironwood websitgww.ironwoodelectronics.conSelect the “Products” link.
Next, under the “Browse” menu, select the “GHz B&MLF Socket (SG, SS, SBT)” link. In the table)esst
the part number from the first column which cor@sgs to your pin count, IC body size, array sizel pitch.
The top webpage frame will show a link to the drayyia picture of the socket (JPEG format), and igeoiow-
volume price information. The drawing is a four p&DF file. The first page shows the socket exmglodew
and the material details. The second page provitesecommended PCB layout (NoBGA pads are not
symmetrical with respect to the mounting holes The third page shows the compatible BGA spediiii.
The fourth page shows more socket views and baGkswdation plate dimensions. Check the BGA patterd
the following four parameters.

1. IC co-planarity value should be less than or etué#hat shown in the table.
2. Maximum total height of IC should be less thanquad to that shown in the table.
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3. Maximum solder ball diameter of IC should be Idsmtor equal to that shown in the table.
4. Maximum and minimum solder ball height should faithin the range shown in the table.

If any of the above parameters do not match, pleafielronwood Tech Support @1-800-404-0204 to help
select a socket (which may currently be in develeptn

PCB Requirements

Please refer to page 2 of the socket drawing fa?@B recommendations.

For IC body sizes of 30mm or below, the socket meguw4 mounting holes.

For IC body sizes of 31mm or above, the socketireg® mounting holes.

Two alignment holes are used in all sock@iise BGA pattern is not symmetrical with respect tothe
mounting holes The BGA pattern is same as the one used forl#stoener socket. It is shifted due to the fact
that the wire filaments in the elastomer are aamgie (the shift is half the elastomer thicknesthenpositive x-
direction). The same footprint used by elastomecksb is recommended for stamped pin socket for
interchangeability. Again, please refer to pagé the drawing for recommended footprint.

Thickness

1.5mm minimum. This will change per customer aggtlan, environment and usage.

Finish

SnPb plating or Immersion Au or Immersion Ag. Otipdting may be used but testing may be required.
Typical Solder mask clearance over pad surfacedsable.

Cleanliness

Isopropyl Alcohol or equivalent should be usedlean the board surface prior to attaching socket.

IC and PCB Reflow Requirement

If the same IC is used for number of cycles, croyyron stamped pin damages the Sn63Pb37 solderdralC
and conical tip damages HASL(hot air solder lepalls on PCB. From our test results, we recommend
reflowing IC solder balls every 10 cycles and HASCB every 30 cycles. Gold plated PCBs will not naey
reflows.

Socket Assembly
Refer to figure 4 for graphical illustrations

1. Install the socket base assembly onto the targ& With the hardware (socket base screws) provided.
Because of asymmetrical tooling holes, the socketbe assembled with only one orientation.

2. Place BGA package (solder ball side down) intosbeket. NOTE: BGA orientation on target PCB is
critical. If an IC frame (optional) is supplied,apk it over the BGA package. This IC frame may be
necessary for packages in which the encapsulatsmdrine die does not extend to the edge of the IC’s
substrate.

3. Place compression plate on top of the BGA package.

4. Install the socket top assembly on to the sockst la@sembly and swivel to lock into the position.
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5. Turn the compression screw clockwise, until it nsakentact with the compression plate and/or the
BGA package.

6. Turn the compression screw further so that BGAsballe compressed on the spring pins to make
contact. When turning becomes hard, full compresgoachieved. Internal stops will prevent over

compression when turned by hand.
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Figure 4: Graphical lllustration of SocketAssembly
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Backing and insulation Plate

For all IC body sizes, stamped pin sockets recaingid metal backing plate to prevent deflectidrihe target
circuit board due to a high normal force requireccompress the stamped pins. If the backside eotdtyget
PCB contains capacitors and resistors, a custountaiisn plate with cavities cut for those composetdn be

designed. This insulation plate sandwiches betwhkenbacking plate and target PCB as shown in figure
Figure 5 shows an example of a custom insulatiatepl
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Figure 5: Insulation Plate example drawing

IC Insertion/extraction

A vacuum pen is recommended for insertion/extractb ICs. Figure 6 shows a typical vacuum pen. TL-

vacuumpen-01 can be purchased separately. Hantiomsef ICs and extraction using a small tweezeslso
acceptable.

L 127.00mm |
[5.000]

— i

= I ———

12.70mm [0.500"]

Attachments

Side View with attachement |:

Figure 6: Vacuum Pen with Attachments
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0.5mm, 0.65mm & 0.8mm Center — BGA Stamped Conta&pecification (Scale 40:1)

MATERIALS:

. Stamped Contact: BeCu, Au Plate
Lapring 55, Au Plate

--AFI.& 0.03460
b 10800 ‘ Pt} ‘
' 0.3500
L
3.4000 1.6100
e ]
4 5
N ROOEAD
MECHANICAL PROPERTIES: ELECTRICAL PROPERTIES:
. Pitch: 0.480mm (min}-0L8mmd max.) . Contact Resistance: <3J0mohms
.Working Travel: 0.43mm . Current Rating (80C rise): 4 amp
. Contact F orced working travel: 26 gr . Self Inductance: 0.88 nH
.Full Length: 3.4mm . Capacitance: 0.097 pF
Compressed Length: 2.87mm . Bandwidth @ -1dB: 20 GHz

. Operating Temperature; -55°C to +180 °C
. Mechanical Life; 125,000+ cycles

Description: SBT-BGA 0.8mm, 0.65mim, 0.8mim pin

Sy udz =m y wdla me | nche] .
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0.5mm, 0.65mm & 0.8mm Center — LGA/QFN Stamped Coatct Specification (Scale 40:1)

@ MATERIALS:
. Stamped Contact; BeCu, Au Plate

JSpring %%, Au Plate
-a—‘ e .04
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MECHANICAL PROPERTIES: ELECTRICAL PROFPERTIES:
. Pitch: 0.50mm {min)-0.8mm{ max.} . Contact Resistance; <30mohms
- Working Travel: 0.43mm . Current Rating (80C rise): 4 amp
. Contact Force@ working travel: 26 gf . Self Inductance: 0.88 nH
- Full Length: 2.95mm . Capacitance: 0.097 pF
. Compressed Length: 2.52mm . Bandwidth @ -1dB: 20 GHz

. Operating Temperature: -55 °C to +180°C
. Mechanical Life: 125,000+ cycles

Description: Stamped S8BT 0.Amme0.8mim LG A pin

Amay ulz =m y urdla me e
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1mm & 1.27mm Center — BGA Stamped Contact Specifiteon (Scale 25:1)
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1Imm & 1.27mm Center — LGA/QFN Stamped Contact Spefication( Scale 25:1)
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Socket Maintenance

Setting up a Preventative Maintenance Programg®itant in maintaining both Socket and Test Prdbe |
expectancy as well as good electrical continuityclwhwill help minimize false rejects and low tegtlgs.
Generally, light cleaning is recommended for a preative maintenance program of the test socketady.
The most effective way to determine a schedulg isdrking test yields. The maintenance schedubellshbe
based on when yields begin to fall below the pentonce of a new test socket. Some customers pelifginn
cleanings on a per day basis or at 10,000 or 2@;96@ intervals. The schedule depends on amouté¢lofis
or contamination that the socket and test probesuabject to.

The following items should be included in a typioaintenance program.

Regular visual inspection to identify abnormal waad contaminants on the socket or test probes.
Examine the composition of any debris present atdrthine its source. Try to minimize the source of
debris if possible.

Verify that the socket is properly mounted to thad board and that it's flush to the top surfacthef
load board.

Do not use any lubricants for test probe cleaning.

Dry Cleaning Procedure
Reqwred equipment needed:
Soft to medium bristle nylon brush
Set of screwdrivers
Set of Hex / Allen wrenches
Small electronics industrial vacuum
Non-powdered latex or rubber gloves or finger cots

Cleaning Procedure
Remove the socket from the load board and brusidabsis from the solder pads of the load board
while vacuuming.
If the socket is equipped with a manual lid remowepen it to gain access to the test probe tips.
Hold the test socket in the vertical position, brasd vacuum at the same time to avoid any
contaminants going inside the socket or workingy thiay into the test probe assembly.
Rotate the socket 90 degrees and repeat the psestep.
Brush and vacuum the socket including the floagngle if equipped.
Re-assemble the socket onto the load board whaniolgis complete.
If your test socket is to be put in storage islsammended that the light cleaning procedure be
performed before storage so that any harmful coimizmts left on the test probes do not harden and
become difficult to remove. For example solder dwl will oxidize over time and will permanently
damage probe tips.
Always store the socket assembly in a dust frdg &riclosed package.

What to avoid when cleaning?
Use of compressed air >30psi is strongly discoutaggompressed Air will drive contaminants into the
internal working parts of the socket.
Do not apply solder or heat to the test probes.
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Repeated mechanical cleaning of the probe tipssiidkten the time period between required
maintenance and more importantly it will startéonove surface plating which can result in continuit
issues as well as contact failures and increasestaace.
Heavy cleaning should be avoided if possible amedded should only be performed once in the
lifetime of the test probes. Heavy cleaning camltwee by using the same tools and methods as with
light cleaning with the exception of a soft brasssh being used with a very small amount of alcohol
Remember that an excess of alcohol and heavy Igishin lead to damage as well as unfavorable test
results.

Wet Cleaning Procedure

Reqwred equipment needed:
Soft to medium bristle nylon brush
Set of screwdrivers
Set of Hex / Allen wrenches
Small electronics industrial vacuum
Non-powdered latex or rubber gloves or finger cots
Ultrasonic bath
IPA 99.5%
Baking oven

Cleanlng Procedure

- Remove the socket from the load board and brustdahsis from the solder pads of the load board

while vacuuming.
Remove 4 screws from the bottom of socket basevigiemove middle and bottom guide together
along with stamped contacts. Floating guide andatithy springs will come apart. Save them for re-
assembly.
Separate both middle and bottom guides and dumppstz contacts into a beaker that has 99.5% IPA
(enough to cover the pins).
Place the beaker in ultrasonic cleaner and ru2 &€2at frequencies approximately 40kHz.
Cleaning time: 45 to 60 minutes.
After the ultrasonic bath, remove the socket fromtath, and dry with 30 psi maximum compressed
air.
Bake socket for 30 minutes at 65C.

Reassemble procedure:

- Flip the middle guide to side with bigger hole deter and load SBT pins upside down with device

interface tip end going in first.
Align and place bottom guide on the top of the rfedgliide and flip the guide assembly.
Place the Compression springs in the pockets Ideatehe middle pogo guide top side.
Align and place the top floating guide on top o floating springs.
Align and press SBT guide assembly (3 guides) doteel pins protruding from socket base.
Mount 4 screws to attach SBT guide assembly toetdukse.

Heat Sink Specifications

For high power dissipation, a specific heat sidkcin be designed using QFIN software. Pleasdroalivood
Tech Support @1-800-404-0204.
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