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INTRODUCTION

Motorola’s Power Flat Pack–16 (PFP–16) is an overall
superior package for high power surface mount applications.
It is thin, space efficient, with a variety of processes to solder
it to a printed circuit board (PC board). The PFP–16 is
mounted and soldered like many other surface mount
packages. Unlike most surface mount packages, it has a very
high thermal conductivity, permitting die to dissipate up to 5
watts without consuming excessive board space. This
document offers some considerations to help manufacturers
using the Motorola PFP–16 take full advantage of the PFP–16
package.

WHY DOES MOTOROLA USE THE PFP–16?

Motorola uses the PFP–16 because it provides a
convenient, economical and efficient way to package a high
power (up to 5 watts) RF semiconductor device, all without
compromising the high quality standards that Motorola’s
customers have come to expect. The PFP–16 is convenient
as it can be assembled into PC boards using standard
equipment. It is relatively simple to put on a board already
populated with the common SOIC or TSSOP packages. The
PFP–16 is also economical because it is compact, both in area
and height, especially for high power applications. It is efficient
because it has excellent thermal conductivity which allows the
contained die to operate at higher power consumption levels.

The PFP–16 package has many advantages which
manufacturers can pass on to their customers.

PACKAGE DESCRIPTION

The PFP–16 is essentially a thin, flat, rigid plastic case
covering a silicon or GaAs chip. The package incorporates
two rows of thin, gull wing metal leads that protrude from two
opposing sides and a square solderable contact underneath.
The plastic case is nominally 2.05 millimeters high by 7 mm
long and 7 mm wide. The 16 leads extend the package width
by 2 mm to 9 mm total. The solderable contact exposed on the
bottom center of the plastic package is nominally 4.75 mm
long by 4.75 mm wide. A 45° chamfer on one corner of the
package designates pin 1 and makes its orientation easily
distinguishable.

While the package dimensions are easy to describe in
general terms, there are three important characteristics which
merit detailed description: the contact surfaces of the leads
are coplanar within a 0.10 mm tolerance; the heat sink surface
stands off the mounting plane from 0.025 to 0.152 mm; and the
feet of the leads have an angle tolerance between horizontal
(flat) and 8° below horizontal (tipped down). These conditions
are used by Motorola to ensure quality and make reflow
processes easier for our customers. Each condition is defined
in the following paragraphs.

Figure 1. Coplanarity Specification
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Figure 2. Standoff Specification
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The package’s 16 leads are manufactured to be coplanar
within a 0.10 mm (.004″) tolerance (see Figure 1). The bottom
surfaces of the 16 feet will be no more than 0.10 mm (.004″)
above the seating plane (see Datum C in Figure 4), defined as
the plane furthest from the center of gravity, and common to
three of the package feet that surround the center of gravity.
Simply, when the package is placed feet first (down) on an
ideally flat plane, no foot will be more than 0.10 mm above the
plane.

Figure 1 uses exaggerated lead lengths to demonstrate
more clearly acceptable tolerances. Leads 1, 2, 4, 5, 6, and 7
are all depicted ideally coplanar with the basis plane. Leads
3 and 8 are marginally acceptable at the extreme edge of the
tolerance.

Figure 2 displays the standoff specification and how it
controls height of the metallic heat sink above the seating
plane. The bottom surface of the metallic heat sink must not
be lower than 0.025 mm (0.001″), nor may it be lower than the
bottom of the highest lead, (highest possible lead is limited by
the coplanarity condition at 0.10 mm or 0.004″) and it may not
be higher than 0.152 mm (0.006″) above the seating plane.

The foot angle specification requires the toe end of the foot
of the lead to be lower than the heel end by 0 to 8°, as
referenced from the seating plane. See Greek symbol Theta
(θ) in the Package Outline Dimension table in Figure 4.

These three specifications ensure that the manufacturer
receives reflow solderable products. The coplanarity
specification ensures that all of the leads on the package will
be solderable to a PC board with a proper solder reflow
process. It also helps increase the repeatability and reliability
of a manufacturer’s reflow processes. The standoff restricts
the solderable pad above the basis plane and places it no
lower than the highest lead. It also creates space to clean off
the residual flux resin. Finally, the foot angle specification
allows for smoother solder fillets between the lead and the PC
board. These specifications all make the package more
solderable, reduce solder defects and rejects, and help

provide longer life solder joints, as well as provide a very
durable product for the customer.

MOUNTING/SOLDERING CONSIDERATIONS

Soldering the PFP–16 to a PC board requires no more
equipment than most  other surface mount packages.
However, due to the backside contact, some precautions
about how the equipment is used to produce quality solder
joints are necessary. The soldering recommendations that
follow are provided solely for the convenience of the
manufacturer and are not sufficient for actual manufacturing
processes due to variations from process to process.

The PFP–16 package is intended to be placed onto solder
paste that is 0.15 mm (0.006″) high and on a PC board with an
overstroke of 0.10 mm (0.004″). These values are to be
considered as suggested values only.

An overstroke of 0.10 mm is created by setting the
placement piston of a “pick and place” machine not only to
push the part off of the vacuum head and onto the PC board
but also to continue its quick motion and push the part an extra
0.10 mm into the PC board, and then release. This is an
intended part of the package design so that the bottom surface
of the metal heat sink will get pushed into contact with the
solder paste that is already on the PC board. This process
should leave solder clinging to the bottom surface of the
backside contact, which, when reflowed, should result in a
quality solder joint as shown in Figure 3.

The PFP–16 has been successfully soldered to a PC board
using many different reflow techniques (infrared, hot stage,
etc.). Specifications for soldering and reflowing the PFP–16
depend on many external factors such as board mass,
component density, and reflow methodology. It is important to
note that most solder liquidus temperatures are higher than
the rated exposure temperatures of the package and
semiconductor devices, and under such conditions, damage
to the part may result. Consequently, customers are cautioned
against exposing the package to high temperatures for
extended periods of time. The following are suggested values.

Figure 3. Effect of Overstroke
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Maximum Ramp–up Rate 5°C/second
Pre–solder Dwell Temperature 125°C
Maximum Time above 185°C 120–180 seconds
Maximum Time at Max Temperature 10–40 seconds
Maximum Temperature 235°C
Maximum Ramp–down Rate 5°C/second

As stated in the Mounting/Soldering Considerations
section, these values are not sufficient for actual
manufacturing processes.

PFP–16 POWER DISSIPATION

The power dissipation of the Si or GaAs device through the
heat sink can be quantitatively characterized by

PD = (TJmax – TAmbient)/RJ–A
where the maximum junction temperature of the device
(TJmax) is 150°C. RJ–A is the gross thermal resistance from the
junction(s) of the device to the ambient surroundings. RJ–A is
the (more or less) linear sum of RJ–C, the thermal resistance
from the device junction(s) to the case plus RC–A, the thermal
resistance from the case–to–PC board interface to ambient.
RJ–C, commonly specified as ΘJC, is listed on the data sheet

of the device in question. RC–A is application specific and
includes the solder interface to the package, the PC board,
heat sink, etc. For this reason, only ΘJC is specified for power
devices since case to ambient system will vary from
application to application.

PFP–16 devices should be mounted with holes or “via’s” in
the PC board under the device heat sink to promote thermal
conductivity and RF grounding. A 3x3 pattern of 0.38 mm
(0.015″) via’s has proven adequate. A hole as large as 9 mm
(3/16″) can be placed directly under the heat sink and will allow
inspection of the solder fillet. To avoid solder runout through
the via’s, they may be moved toward the device leads and
isolated with solder masking.

Motorola does not provide suggestions for solder footprints
on PFP–16 packages in RF applications because of the
impact that solder quantities and layouts have on RF device
performance characteristics. It is incumbent upon the
manufacturer using the package to develop these
application–specific guidelines.

Refer to Figure 4 for the mechanical outline of the PFP–16
package.

Figure 4. PFP–16 Mechanical Outline

DIM MIN MAX
MILLIMETERS

A 2.000 2.350
A1 0.025 0.152
A2 1.950 2.100
D 6.950 7.100
D1 4.372 5.180
E 8.850 9.150
E1 6.950 7.100
E2 4.372 5.180
L 0.466 0.720
L1 0.250 BSC
b 0.300 0.432
b1 0.300 0.375
c 0.180 0.279
c1 0.180 0.230
e 0.800 BSC
h ––– 0.600
� 0  7  

aaa 0.200
bbb 0.200
ccc 0.100

NOTES:
1. CONTROLLING DIMENSION: MILLIMETER.
2. DIMENSIONS AND TOLERANCES PER ASME

Y14.5M, 1994.
3. DATUM PLANE –H– IS LOCATED AT BOTTOM OF

LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BODY AT
THE BOTTOM OF THE PARTING LINE.

4. DIMENSIONS D AND E1 DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE PROTRUSION IS
0.250 PER SIDE. DIMENSIONS D AND E1 DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE –H–.

5. DIMENSION b DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION IS 0.127 TOTAL IN EXCESS OF THE
b DIMENSION AT MAXIMUM MATERIAL
CONDITION.

6. DATUMS –A– AND –B– TO BE DETERMINED AT
DATUM PLANE –H–.
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Motorola reserves the right to make changes without further notice to any products herein.  Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages.  “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time.  All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts.  Motorola does not convey any license under its patent rights nor the rights of
others.  Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
or death may occur.  Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and        are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

Mfax is a trademark of Motorola, Inc.
How to reach us:
USA/EUROPE/Locations Not Listed : Motorola Literature Distribution; JAPAN : Nippon Motorola Ltd.: SPD, Strategic Planning Office, 4–32–1,
P.O. Box 5405, Denver, Colorado 80217. 303–675–2140 or 1–800–441–2447 Nishi–Gotanda, Shinagawa–ku, Tokyo 141, Japan.  81–3–5487–8488

Mfax  : RMFAX0@email.sps.mot.com – TOUCHTONE 602–244–6609 ASIA/PACIFIC : Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park,
– US & Canada ONLY 1–800–774–1848 51 Ting Kok Road, Tai Po, N.T., Hong Kong.  852–26629298

INTERNET: http://motorola.com/sps
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