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ﬂ'l“com Handling and Mounting of

COMMUNICATIONS
The RF Power House PaCkaged FETs

HANDLING

AMCOM's Plastic Packaged Power FETs are very sensitive to
electrostatic discharge (ESD). AMCOM ships all Power FETs in

electrostatic protection packaging. Users must be very careful when
handling the FETs and should be properly grounded by a wrist strap or

equivalent technique.
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AMCOM's Plastic Packaged Power FETs have four pre-tinned copper

leads and a pre-tinned base. Two of the copper leads are RF input and Side View

output leads. The other two are the grounding leads. The base of the g2zl 277777

package serves simultaneously as DC ground, RF ground, and thermal Detail A
path. Personnel handling the FETs should be very careful to avoid the Z a 7
destruction of the coplanarity between the leads and the base. Small L |
guantities of the FETs are shipped in a tray as shown in Figure 1. Be sure 2 B

to pay careful attention to the handling precautions during remova l.

Figure 1
* Quantity per tray: 50 pieces
 Each tray will be sealed with anti-ESD packing

* FETs can be removed from the packing with tweezers or vacuum pen.

Large quantities of the FETs are shipped in a Tape and Reel as described below:
* Minimum order quantity: 1,000 pieces

* Reel dimensions: (see Figure 2 below)
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Figure 2. Reel Dimensions
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HANDLING (continued)

Flange Diameter 178 £ 2.0 3302.0
Thickness T 18.4 max 18.4 max
Space between flange G 12.4 +2.0/-0.0 12.4 +2.0/-0.0
Hub Outer hole N 50 min 50 min
Spindle hole diameter D 13.0+0.2 13.0+0.2
Key slit width B 1.5 min 1.5 min
Key slit diameter C 20.2 min 20.2 min
Quantity Each reel 1,000 pieces 3,000 pieces
» Tape dimensions: (see Figure 3 below)
A
2.00+010 —=
— 40— =]
(10 HOLE|PICTH TOUERAWCE £0.20)
a1, 50+8 10 T 2.000.10 | _ 0.3010.05——1——
o0 0 0 0 O] dldeledie |
. | | pd i L o
dzh| [Hzo| [Oz0 | et e 2o
1 =1 7l == A— Tl == [ 1 B T
U U] U7 | IT \ —h | IJT LI i
itk
I LB l—a LB e oo

08D

$1.50 Min B

AC=260x0.10

BO=4.2040.10 [_‘ ; — All Dimensian in millimaters —

KO0=1.50£0.10

Figure 3. Tape Dimensions
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PACKAGE TYPE "QG" MOUNTING

AMCOM's "QG" type package (Figure 4) is specially designed for Surface Mount Technology (SMT). The
package has a source pad (base) at the bottom of the package and two source leads. Both the source leads and
source pad should be soldered to the heat sink for better performance. The RF input and output leads should be

soldered to the microwave circuit on the PC board.

Figure 4. AMCOM FET in QG package (Unit: mm)

Figure 4

Solder Heating Profile

SOLDER SELECTION

AMCOM's Plastic Packaged Power FETs are RoHS
compliant. We recommend R276 NC with a
composition of Sn 96.5% / Ag 3% / Cu 0.5%. The
melting point is 221<C.
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Figure 5. Solder Heating Profile
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SOLDER STENCIL GUIDELINES

A solder stencil is required to screen solder paste onto the pads of the footprint. The thickness of the solder paste
applied will directly affect the quality of the joint. The optimum thickness is 8-10 mils. The solder stencils are
typically 8 mils thick and may be made of brass or stainless steel. The stencil opening should be the same size as

the pads on the footprint for a 1:1 registration.

RECOMMENDED PROFILE FOR REFLOW SOLDERING

The most common reflow method used is accomplished in a belt furnace using convection/IR heat transfer. A
recommended heating profile that shows the temperature at package/circuit board interface versus time is shown
in Figure 5. This profile may vary depending on the soldering system used, the density and types of the
components on the boards, the type of solder used, and the type of board or substrate used. The temperature
shown in the profile is the actual temperature on the board at / or near the central solder joint. It should be noted
that the main body of the component may be up to 30°C cooler than the adjacent solder joints due to the heat

absorption.

FOOTPRINT GUIDELINES

The layout of surface mount board is a critical portion of the
total design. To ensure proper solder connection interface
between the board and the package, the footprint must be
the correct size. The footprint for QG package shown in

Figure 6 is recommended.

Figure 6. Solder Paste Foot Print

GENERAL PRECAUTIONS
Always preheat the FET (150°C for 2 minutes) to minimize the thermal shock and mechanical stress.

The temperature variation from the preheat stage to the maximum temperature should be less than 100°C.
Never exceed 230°C for 20 seconds, 220°C for 30 seconds and 200°C for 60 seconds.

The device should be allowed to cool naturally for at least 3 minutes. Forced cooling may result in failure
due to mechanical stress.

Never apply mechanical stress or shock during cooling.
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PC BOARD AND TEST FIXTURE

The amplifier matching circuit to the QG series FETs can be fabricated on a number of PC board material such as
FR4 (Er = 4.7), Rogers 4003 (Er = 3.38), or Rogers R/T duroid 6010 (Er = 10.2). For frequency above 3GHz, we

recommend the Rogers 4003 or 6010 for lower circuit loss than FR4.

There are two fixture configurations that can be used for these FETSs. In Figure 7 , the metal ground has a raised
ledge such that the top of the metal is at the same plan as the PCB surface. In this case, the package base is
directly soldered to the metal ground, providing good RF ground and good thermal transfer. Furthermore, the two
grounding gull wings should also be soldered to the metal base to provide two additional thermal paths. This
arrangement facilitates efficient thermal transfer to reduce the FET junction temperature. The RF input and
output leads are to be soldered on to the microwave circuits on the PC board. The data shown in the data sheets

are obtained using this test fixture.

Figure 7. Carrier for testing AMCOM’s QG - series F  ETs (Unit: inches)
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PC BOARD AND TEST FIXTURE (continued)

Figure 8 shows a PC board layout to mount the FET directly on the PC board. Via holes in the PC board under
the FET provide the DC and RF ground as well as provide a thermal path. It is recommended that the via holes
are filled with solder. The heat is conducted through the filled via holes to the ground base as well as through the
screws to the ground base. This arrangement adds an additional thermal resistance of about 8o C/W for 1loz.
copper with 6 via holes under the FET. If MIC is used instead of CPW, this arrangement will also add a via

inductance to ground of about 0.1 nh/via for 6 via holes under the FET.

To achieve maximum output power and gain from the FET above 3GHz, the configuration shown in Figure 7 is

preferred.

Figure 8. Recommended PC board pattern for mounting the FET (Unit: inch)
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