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FIGURE 3 — Verious Bias Configurations

The gate de-Qing in these circuits is done with R4.
Circuit “d” is another variation, where D1 is moved in
series with R1 eliminating R4. The value of R1 must
be high to preventdestruction from a drain-gate short.
The common bias is derived from IC1 (MC1723CP)
which provides both line and load regulation. Theline
voltage regulation is defeated when the voltage to Pin
12 falls below 24 V, and the bias input can be used for
Automatic Level Control (ALC) shut-down or linear
ALC function. The regulator output voltage is adjust-
able from 0.5 t0 9.0 volts with R5, which can be perma-
nently set to 7.0-8.0 V. This voltage is also controlled
by the combination of R10 and R25. R25 is a ther-

mistor, and is tied to the heat sink for bias temperature
compensation.

In Figure 2, the input from T1 is fed to the gates
through C7-C10 and R15-R18. The input matching is
initially done at the high end of the band (30 MHz).
In contrast to a bipolar push-pull circuit, where the
base-to-base impedance varies with class of operation,
the gate-to-gate impedance of a common source FET
circuit is always twice that from gate to ground. In
this case, where two FETs are in parallel on each side,
the gate-to-gate impedance equals the gate-to-ground
impedance of one device. From the Smith chart infor-
mation (Figure 4) this can be established as 3.45 chms.

FIGURE 4 — Series Equivalent Impedance
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The effect of R11-R14 and R21-R24 is minimal and can
be disregarded. Considering the standard integers for
T1 impedance ratio, 9:1 with its 5.55 ohms secondary
appears to be the closest. This would set the values of
R15-R18at 2.0 ohmseach, which would resultin 3.5dB
gain loss, and about 1.0 W would be dissipated in each
resistor. For this r it was decided to reduce their
valuesto 1.0 ohm, and trim the values of C1 and C2 for
lowestinput VSWR. As a trade-off, the VSWR will peak
slightly at 15-20 MHz, but still remain below 2:1.

Negative feedback is derived from a winding in T2 '

through R19 and R20. Its purpose is to equalize the
load impedance for T1 and reduce the amplifier gain
atlow frequencies. Since the gate to source capacitance
of a MOSFET is fairly constant with frequency, the
amount of feedback voltage is inversely proportional
to its reactance. This function should be more or less
linear, unless the inductive reactance of T1 is too low,
or if resonances occur somewhere in the circuit. No
computer analysis (as in Reference 2) was performed
on the negative feedback system. Instead a simple
approach described in Reference 1 was taken, where
the gain difference between 2.0 and 30 MHz determines
the feedback voltage required to equalize the voltages
of the secondary of T1 at these frequencies. With an
input impedance of 45 ohms at 2.0 MHz, and the feed-
back source delivering 15 V(RMS), (Pout = 600 W) the
values of R19 and R20 will be around 10 ochms each.
A ferrite toroid or a two hole balun type core can be
used for T2. Relatively low »i material with high curie
temperature is recommended, since the minimum
inductance requirement for the dc feed winding is less
than 2.0 yH. Depending on the material, T2 can reach
temperatures of 200-250°C, which the wire insulation

mustalso be able to withstand. Several different output
transformer configurations (T3) were tried, including
atransmission line type in Figure 5. Although difficult
to make, it has the advantage that low i, low loss fer-
rite can be used with multiple turn windings. At this
power level, heatin the output transformer was a major
problem. High permeability materials, required in the
metal tube and ferrite sleeve transformers could not be
used because of their higher losses and low curie tem-
perature. On the other hand, low ui cores with larger
cross sectional areas were not readily available. To
reach the minimum inductance required for 2.0 MHz,
two of these transformers, with low permeability fer-
rite cores were connected in series. Both have 9:1 impe-
dance ratios. Alternatively the secondaries can be
connected in parallel with twice the number of turns
(6)in each. C11 must withstand high RF currents, and
must be soldered directly across the transformer pri-
mary connections. Regular mica or ceramic capacitors
cannot be used, unless several smaller values are par-
alleled.

PERFORMANCE

Due to the mechanical proximity of the four MOS
FET devices, the RF ground of the circuit board is poor,
and results in 1.0-1.5 dB gain loss at 30 MHz, which
can be seen in Figure 6. The ground plane can be
improved by connecting all source leads together with
ametal strap over the transistor caps. Another method
is to place solder lugs under each transistor mounting
screw, and solder each one to the nearest source lead.
In this case, the heat sink will serve as the RF ground.
Although the 3rd order IM distortion is not excep-
tionally good, (Figures 6, 7) the worst case 5th order
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products are better than -30 dB at all frequencies, and
as can be expected with FETs, the 9th and higher order
products are in the -50 to -60 dB level, It can also be
noticed from Figure 6, that the IMD does not increase
atreduced power levels, as common with bipolar ampli-
fiers. The even order output harmonic ¢ t depends
greatly on the device balance as in any push-pull cir-
cuit. The worst case is at the low frequencies, where
numbers like -30 to -40 dB for the 2nd harmonic is
typical. The highest3rd harmonic amplitudeof -12dB
is at 6.0-8.0 MHz carrier frequency. Information on
suitable harmonic filters is available in Reference 3.
The stability of the amplifier has been tested into a
3:1load mismatch at all phase angles. It was found to
be completely stable, even at reduced supply voltages.

In a MOSFET (common source) the ratio of feedback
capacitance to the input impedance is several times
higher than that of a bipolar transistor (common emit-
ter). As aresult, a properly designed FET circuit should
be inherently more stable, especially under varying
load conditions.

It must benoted, that special attention must begiven
to the heat sink design for this unit. With the 200-300
watts of heat generated by the transistors in a small
physical area, it must be conducted into a heat sink
efficiently. This can be only done with high conduc-
tance material, such as copper. If aluminum heat sink
isused, a copper heat spreaderis recommended between
the transistor flanges and the heat sink surface.

FIGURE 6
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X denotes feed-through eyelets
® denotes terminal pins
@ denotes board spacers

FIGURE 8 — Component Locations
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A 30 WATT, 800 MHz AMPLIFIER DESIGN

Prepared by
Alan Wood
Semiconductor Product Sector

INTRODUCTION Lower manufacturing costs are of prime concern to land

Simplicity and compactness mark the design of this mobile equipment suppliers and single-board, fixed tuned
30 Watt amplifier designed for the 800 MHz mobile com- transmitter amplifier designs are becoming increasingly
munications band. The amplifier uses the internally common, Two versions are therefore presented, one using
matched MRF844 transistor in a common base Class C glass teflon laminate and the second using less expensive
configuration providing a minimum of 5.0 dB gain over G-10 board. (Figure 1).

a fixed tuned bandwidth of 800 to 870 MHz at 12.5 volts.

b. Circuit Using G-10 Board

a. Circuit Using Glass Teflon Laminate

Figure 1 — Two Versions of MRF844 Broadband Circuit
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B1 B2
L1
MRF844

21

vee
+12,5 Vde

| | C6
Cs

II1

L2

of:
24

hE
L1, L2— 4 Turns, #20 AWG Enameled Wire 0.16" ID
Z1-24 — Microstrip; See Photomasters

Board Material — See Text

Figure 2 — Circult Schematic of 30 Watt 806-870 MHz Amplifier

B1,82— Ferroxcube Bead 56-580-65/38

C1—15 pF Mini-Underwood Mica

C2 — 12 pF Mini-Underwood Mica

C3,C4— 18 pF Mini-Underwood Mica

C5— 91 pF Mini-Underwood Mica

C6 — 1000 pF  Unelco Mica

C7— 1.0 uF Electrolytic

C8 — 36 pF Mini-Underwood Mica
CIRCUIT DESCRIPTION

The circuit is designed to be driven from a 50 ohm
source and be terminated in a nominal 50 ochm load. Both
input and output matching networks are similar in de-
sign and consist of two element short-step Chebyshev
transmission line transformations fabricated as micro-
strip lines (Reference 1). Mini-Underwood mica capaci-
tors are used at the input and output of the transistor,
transforming the complex inductive impedance to an es-
sentially non-reactive real impedance over most of the
band. A minimum of additional components provide the
de biasing and RF decoupling. Refer to Figure 2 for a
schematic diagram of the amplifier.

Design of microstrip circuits using a G-10 board ma-
terial is complicated by several factors. This is discussed
in detail in Reference 2. The main points to be considered
are, the lack of control over the dilectric constant in the
manufacturing process; a greater tolerance in the dilec-
tric thickness than in the case of higher quality sub-
strates intended for microstrip applications, and changes
in relative dilectric constant with frequency. Despite
these apparent disadvantages, G-10 board can be used
successfully if the ultimate in bandwidth is not sought.

Frequency dependence of the relative dilectric constant.

was determined by characterizing a nominal 25 ohm
microstrip line over a wide range of frequencies using an
automatic network analyser. Compensation for the co-
axial to microstrip transitions was established using a
computer optimized mode! (Reference 3). Figure 3 is a
graph of the relative dilectric constant versus frequency
determined for the laminate used by this method. It
should be noted that differences in epoxy composition
could affect both the low frequency dilectric constant and
its frequency dependence.
CONSTRUCTION PROCEDURES

Both amplifiers were mounted on 0.5” thick copper
blocks, 2.26" by 2" in the case of the G-10 board design

and 3" by 2" for the glass teflon board. The blocks were
slotted to a depth of 0.130" to enable mounting the tran-
sistor leads level with the top of the circuit beard. Ther-
mal compound was used between the transistor flange
and the mounting block to ensure low thermal resistance.
With the block held in contact with a larger heatsink
this configuration proved adequate for test purposes. In
a production design, the transistor would normally be
thermally connected to the case of the transmitter. How-
ever, care should be taken to operate the device under
all conditions within the Power Dissipation limits shown
on the data sheet.

As with any circuit designed to work at UHF frequen-
cies, good grounding is essential for best performance
and stability. Copper foil was wrapped around the board
adjacent to the transistor mounting to connect the un-
derside ground plane to the transistor common leads.

5
3

£ EN
< [~
B 45
8 I
E 1
] 4.0‘
[=}
g 35
&
w
3.0l —
0 700 W0 500 500 1000
§, FREQUENCY (MHz)

Figure 3 — Relative Dilectric C (G-10) Frequency
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Additional copper foil was wrapped around the board to
connect the 1000 pF Unelco capacitor pad to the lower
ground plane.

Positioning of the emitter and collector shunt capaci-
tors is critical to the resulting amplifier performance.
The capacitors should be mounted as close to the tran-
gistor case as possible. Minor tuning-of the circuit can
be achieved by lateral movement of these components.
Larger tuning adjustments can be incorporated by re-
placing part of the fixed shunt capacitance by a variable
trimmer.
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Both circuits use 28 mil dilectric 2 ounce copper clad
laminate. Refer to Figure 6 for a 1:1 Photomaster of the
circuit boards.

PERFORMANCE DATA

Similar performance was measured for the same part
soldered in either circuit. Typical performance curves for
this broadband design are shown in Figures 4a, 4b, and
4c for the glass teflon design and Figures 5a, 5b, and 5¢
for the G-10 based circuit. Circuit losses in the G-10 board
were less than expected and were certainly minimized
by the short fractional wavelength transmission lines
employed.
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NOTE: The Printed Circuit Board shown is 75% of the original.

MEFD44 BROADBAND CHOCUIT

MRF§44 BB.CKT

b. Photomaster Using G-10 Board

Figure 6 — Two Photomaster Versions of MRF844 Broadband Circuit
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MOUNTING CONSIDERATIONS FOR MOTOROLA RF POWER
MODULES

Prepared by:
Henry Pfizenmayer and Sam Coffman
RF Power Modules

INTRODUCTION

The packaging used for standard Motorola RF Power
modules consists of a copper flange on which the sub-
strates are soldered and a non-conductive cover which
is either of a “snap-on” or epoxy attached design. The
ceramic substrates are either 86% alumina (A1,0,),
99.6% alumina or 99% Beryllium oxide (BeO). These sub-
strates are attached to the copper flange using either
lead-tin or indium based soft solders. Typical liquidus
temperatures of these solders are in the 149°C to 163°C
range.

The purpose of this paper is to present the mechanical
factors which should be considered in mounting these
modules in equipment.

MAJOR MOUNTING FACTORS

There are three major considerations in mounting an
RF power module. First, the flange is used for the RF
electrical ground reference. Typical inductance of the
connection pins used on these modules is about 18 nano-
henries per inch or 1.8 nanohenries per 100 mils. Since
at 800 MHz a nanohenry has about 5.0 ohms reactance,
it is easy to see that it would be almost impossible to
achieve a low reactance ground through the use of pins
alone. Second, the copper flange provides the thermal
path for the removal of the heat produced in the active
devices present in the module. Thus, proper thermal han-
dling must be considered in mounting the module. Fi-
nally, we must consider the mechanical stresses placed
on the module by the mounting techniques used. Here
we consider stresses placed on the leads and bending or
twisting of the mounting flange which would cause ce-
ramic fractures.

MODULE FLANGE FLATNESS

During the processing of the module, consideration has
to be given to the various stresses produced. Through
analysis of these stresses and the materials used we can
arrive at the maximum allowable flange bending which
can be tolerated from a mechanical standpoint. In de-
termining the allowable flange flatness conditions, both
analytical and empirical analyses were performed.
Agreement between both of these analyses was very
good. The theoretical analysis was performed by Moto-
rola Government Electronics Group, Mechanical Engi-

neering Laboratory. GEG was selected to do this work
because they have done extensive work in the area of
laminate stresses and have available several proven com-
puter programs which apply directly to this problem. The
assigned task was to provide an estimate of the maximum
amount of initial bow (curvature) in the mounting flange
which would not subsequently cause the ceramic sub-
strate to fracture in the final assembled state. For the
results of this analysis, see Table 1.

MOUNTING CONSIDERATIONS

The theoretical analysis shows that some of the re-
sponsibility for proper mounting rests on the user. Proper
consideration should be given to the following items:

1. Flatness of the mounting area must be such that
the final mounting of the module will not bend the flange
beyond the limits given in Table 1.

2. Attention must be given to surface finish and clean-
liness of the mounting surface. For instance, if one
mounts the module with thermal compound and uses a
dirty work area which allows 3 to 5 mil particles to be
present in the compound, a failure mode can be produced.

3. Another consideration is the movement of material
around tapped or punched holes. A tapped or punched
hole which leaves a burr on the mounting surface can
lead to failure modes.

4. In addition, rigidity of the mounting surface and its
material should be considered. For instance, the copper
flange on an aluminum heatsink will result in a bi-
metallic system which can create a bending problem.
Consideration of the direction of ribs in a heatsink should
be made to maximize stiffness in the direction of bending
or adequate thickness of the heatsink must be provided
to control bending. ’ )

1t is not desirable to mechanically constrain the ends
of the module so that no “slip” is possible between the
module flange and its mounting surface. If the ends are
constrained and the temperature differential between
the module and the heatsink is significant, there can be
enough bending of the module flange to break the ce-
ramic. An example calculation is shown below to dem-
onstrate this problem.

Assume that the ends of the flange are constrained at
the centerline of the mounting holes. (2.4 inches for
MHW612A/MHW710/MHW720 series modules). Assume
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that the module is mounted on a machined aluminum
heatsink.
Thermal expansion coefficients in winch/inch°C
: Aluminum 25 x 10-6
Copper 17 x 10-6
L = 2.4 inches

For a reasonable approximation assume the thermally
induced bending creates an isosceles triangle as shown
in Figure 1.

FIGURE 1

>
(2]

Assume that the module flange changes temperature
from 25°C to 50°C and the heatsink changes temperature
from 25°C to 30°C in the same time (obviously the heat
input to the system comes from the copper flange — more
on this later).

Heatsink A L (aluminum) = 2.4* x 5°C x 25 x 10-6
= 0.0003"
Flange A L (copper) = 2.4 x 25°C x 17 x 10 -6
= 0.00102”

So length ABC = 2.40102, AB = 1.20051"
length AC = 2.4003", AD = 1.20015.
And AB? = AD2 + BD?
= VAB? - AD?
So BD = 0.029397 inches which far exceeds the
allowable flange bend.

This analysis also paints out the advantage of keeping
the heatsink and the flange at lowest possible temper-
ature differential through the use of thermally conduct-
ing compounds between the surfaces.

For instance, in the example given above with an alu-
minum/copper system, the copper flange will remain in
tension at any temperature above the temperature at
which the system was constrained as long as the tem-
perature ratio between the heatsink and flange is kept
less than the ratio of the thermal expansion coefficients
or 25/17. Incidentally, this assumes that the heat input
source to the system originates in the copper flange. This
situation points out the folly in some types of tempera-
ture cycling testing. For instance, if the aluminum/cop-
per system is constrained at 25°C and is uniformly heated
to say 125°C, the copper remains in tension — if the
system is cooled below 25°C, the copper will go into
compression. This is exactly the opposite situation ob-
tained when the heat input to the system comes from the
copper flange.

The above is a rather elementary analysis of the ther-
mal effects on the module/heatsink system. Many other
factors are involved such as relative strengths of the
materials involved, bending of the mounting screws and
so forth.

What should be derived from this discussion is that
the design of the mounting for the module/heatsink sys-
tem is not a simple one and should not be done in a casual
manner. )

Our recommendation is that a mock version of the
system be constructed early in the equipment design and
thermal cycling performed both with external heat input
to the system and with heat input to the system from the
module. This is a very effective “analog computer” and
direct measurements of the flange/heatsink deflections
can be made. In this manner the actual expected flange
excursions can be compared to the recommended maxi-
mum flange bending to determine whether the design is
adequate. Incidentally, the recommended maximum de-
flection values given in Table 1 have a safety factor of
approximately 2. That is, the deflection required to crack
the ceramic is approximately twice the value given.
Table 1 includes data showing the empirical deflections
required to fracture a ceramic board in the module.

5. We strongly recommend the use of a good thermal
compound between the mounting surface. Sufficient ma-
terial must be used to fill all gaps which may be present.
We have not been able to create any mechanical problem
with excess compound as long as there is a path for the
excess material to escape as the module is tightened down
with the mounting screws. At this point it should be
pointed out that unless both the module flange and the
heatsink were lapped to absolute gauge block flatness,
there will always be a significant air gap between areas
of the flange and the heatsink. Since it is obviously not
practical to achieve a lapped surface of this quality, this
portion of the mounting problem resolves to one of me-
chanical rather than thermal considerations. As an
aside, some of the Motorola modules also have machined
surfaces which may be oxidized to some degree. Infrared
thermography of the active die was performed to see if
there was any thermal degradation due to this oxide
layer and no degradation could be found. This has also
been found true on lapped discrete transistor flange
mount parts.

Several manufacturers of thermally conductive heat-
sink compound exist. We have used products from Wake-
field and Dow Corning with success.

MOUNTING HARDWARE
Obviously an ideal mounting hardware scheme would

be one in which the clamping pressure remained constant
with age. One way of achieving this is through the use
of conical washers — one trade name is Belleville wash-
ers. Another possibility is "wavy” washers. Proper se-
lection of mounting hardware and torque is also neces-
sary. We recommend the following mounting hardware
sizes and torques:

4-40 3in/lb

6-32 5in/b

8-32 5inlb

TIGHTENING SEQUENCE

A very important factor to be considered in mounting
the module is the proper torquing sequence. The person-
nel involved in mounting the modules should be given
careful instruction and their procedures monitored at
regular intervals. Since the flanges are punched from a
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roll of material, there can sometimes be a small "roll-up”
at the end of the mounting flange. If one considers what
can happen if the mounting hardware were tightened
completely at one end first, it is easy to see that the other
end could be “lifted” off the mounting surface well in
excess of the allowable flange bending tolerance.

This should be avoided by first lightly alternately
snubbing down the mounting hardware "finger-tight.”
Next, the hardware can be torqued to its final specifi-
cation again in at least two sequential steps.

THE IMPORTANCE OF THIS TORQUING
'SEQUENCE CANNOT BE STRESSED
TOO HIGHLY

LEADS

The leads used on the standard Motorola RF Power
Modules are of either tinned copper, gold or silver plated
KOVAR, or pure silver strap, typically 5 to 10 mils thick
and 15 to 20 mils wide. The leads are intended for making
electrical connections to the modules only and are not
intended to support the module at eany time in the as-
sembly process. Consideration should be given to the
stresses which may occur during mounting or testing.
Poorly designed test fixtures can create lead stresses far
above those encountered in the end-use equipment. It is
recommended that the fixture be designed so the leads
are always clamped after the flange is clamped and the
tolerances be such that an upward force is never placed

on the leads, even as the fixture wears. Motorola’s spec-
ification for lead pull in shear and peel are 908 gm shear
and 454 gm peel for BeO boards and 1500 gm shear and
750 gm peel for alumina boards. Modules from PC86, 90,
and 91 product lines use BeO boards. Modules from the
PC87, PC103 line use one alumina and one BeO board.
PC41, PC64, and PC104 use alumina boards.

DEFLUXING

These modules are d d to be m lly soldered
into an assembly. The modules have a silicone die coat
over the active die, MOS capacitors, and nichrome re-
sistors. The die coat used will not withstand the normal
flux removal fluids and severe reliability problems could
be incurred if the flux removal fluids or solder fluxes
penetrate the inside of the module. We recommend a flux
activity of no more than R or RMA be used.

CONCLUSION

In mounting RF power modules, the following major
areas should be considered:

1. Heatsink flatness.

2. Use thermal compound — eliminate dirt or grit in
the compound or on mounting surfaces, use an ad-
equate amount to fill gaps.

3. Tighten modules down in an alternate manner
“finger-tight” before final torquing.

4. Be careful with defluxing operations.

6. Consider lead stresses, both in mounting and testing.

TABLE 1 — Maximum Deflection

THEORETICAL

MAXIMUM RECOMMENDED

***EMP{RICAL
DEFLECTION ' ‘DEFLECTION TO
TO BREAK BREAK

DEVICES 'LINE MIN AVG
MHW?709, 710 PCa1 0.015 0.01%0 0.0218
MHW720 *+ PC64 0.015 0.0180 0.0206
MHW720 ** PC64 ' 0,011 ' 0.0075 - 00079
MHW720A PC104 -_ 0.0180 0.0208
MHW612, 613t PC86 0.0026 0.0019 0.0028
MHWG612A, 613At  PC87 0.011 0.0103 0.0108
MHWB808 PCS0 - 0.0025 0.0034
MHWB808A PC103 - 0.0065 0.0070
MHW820 PC91 0.005 0.0073 0.0084

ALL UNITS IN INCHES

DEFLECTION COMBINED  OUTGOING QA SPEC. (MAX)
HEATSINK & FLANGE

CONVEX CONCAVE CONVEX CONCAVE
0.008 0.010 0.005 0.005
0.008 0.010 0.005 0.005
0.007 0.0085 0.003 0.005
0.008 0.010 0.005 0.005
0.0015 0.002 0.001 0.002
0.007 0.0085 0.003 0.005
0.0015 0.002 0.001 0.002
0.0035 0.004 0.0015 0.0025

0.003

0.004 0.005 0.002

* PC54 was changed to alumina board — BeO carrier transistor construction similar 1o PC41 in February, 1983. All product with date code .883 and

after has this construction.
** Old construction of PC64 with total BeO output board.

*** Measured deflection to bresk a within3t0 6 ds of of force.
t These devices will be on S bar 30, 1983. Contact Motorola for the current aveilebility and d
lineup.
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LOW COST UHF DEVICE GIVES BROADBAND PERFORMANCE
AT 3.0 WATTS OUTPUT

Prepared by
Dan Moline and Dan Bennett
Motorola RF Circuits Engineering

INTRODUCTION FIGURE 1

The major cost element in low-to-medium power (1.0-
5.0 W) RF transistors is the package. Several vears ago
Motorola took a major step in limiting cost increases
by introducing the common emitter TO-39 package,
Through the use of appropriate circuit design and con-
struction techniques, use of the CE TO-19 can be ex-
tended to broadband UHF amplifiers producing up to
3.0 W output power.

This bulletin describes a broadband circuit applica-
tion of the low cost MREFG:30 — an all gold metallized,
emitter ballasted, high figure of merit transistor capa-
ble of 3.0 W output power with 10 dB gain at 512 MHe.
A photo of the amplifier is shown in Figure 1. Empha-
sis is placed on mounting techniques which minimize
parasitic inductances and maximize heat transfer.

CONSTRUCTION

TO-39's used as RFF amplifiers are most commonly
found in transmitter exciter chains mounted on printed
cireuit boards. The parts are seated on small disc shaped
insulators and are heatsunk using press-fit “top hat”
style radiators (Figure 2). Heat is inefficiently con-
ducted upwards through the metal can (Figure 3) and
radiated by commercially available heatsinks, called
“top hats", As a result, the 0,J 7 is excessive, causing
elevated junction temperatures and thermal slump
problems. Because the TO-39 is situated above the PC
board resulting in long leads, input Q's are also exces-
sive and combine to limit broadband performance and
device gain. In low power applications (<1.0 W) and
VHF frequencies or lower, the problems mentioned
above may not be noticeable. Higher power devices

MOTOROLA RF DEVICE DATA
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FIGURE 2

*Top Hat" Radi

T0-39
Insulator

PC Board

FIGURE 3
“Top Hat'' Heatsink
° / /
/ T0-39
- / ——

such as the MRF630, however, should be treated with
the same considerations as any other RF power transis-
tor (i.e., provisions for proper heatsinking and ground-
ing).

When using an SOE power transistor, heatsinking
is simplified with the inclusion of a stud or flange.
Since TO-39's have neither, some modifications are re-
quired. Figure 4 depicts a means of heatsinking by
soldering a “flange” to the bottom side of the TO-39
package, thus providing a path for heat flow directly
beneath the transistor die. The “flange" is secured to
the amplifier heatsink by one or two screws. With this
arrangement, maximum heat dissipation can be pro-
vided with a minimum amount of space consumption.
This method also creates better electrical grounding
as the package is now mechanically connected to chas-
sis ground. The attachment of this “flange” provides
improvements in both grounding and heatsinking.
Both are fundamental requirements to obtain the ex-
pected performance from an RF power TO-39 such as
the MRF630.

nmum@-—— PC Board

CIRCUIT DESCRIPTION

The circuit, which was optimized for the MRF630,
uses a distributed element design. Tight tolerance con- °
trol is achieved by substituting transmission lines for
inductors and specifying capacitor placement carefully.
With this approach, good broadband performance is
possible,

Since transmission line characteristics are depen-
dent on line widths, dielectric properties and circuit
hoard thickness, glass teflon circuit board is generally
selected, as it offers the best tolerance control over the
latter two variables. The major drawbacks of glass
teflon circuit board are its low dielectric constant and
relatively high price. A less expensive alternative,
which was used in the construction of the MRF630
amplifier, is (10 printed circuit board. Its lower price :
coupled with its higher dielectric constant results in
a smaller circuit and lower overall cost. The dielectric
constant of G10is not a controlled parameter, vet G10
is consistent enough to be usetul for many applica-
tions at UHF frequencies.
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FIGURE 4

'/‘/ PC Board
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i

1

“Mini” clamped mica capacitors were chosen for the

matching components in this amplifier design because

of their low cost, availability and very high “Q". Mica
is an extremely good dielectric and these capacitors,
if carefully soldered (minimizing capacitor series lead
inductance), boast a higher series reasonant frequency
than some chip capacitors.

The use of G10 printed circuit board, *“mini” clamped
mica capacitors and the MRF6:30, enhance component
repeatability, affordability, and availability.

PERFORMANCE

Broadband circuit performance is displayed in Fig-
ure 5 and a typical gain curve is shown in Figure 6. As
can be seen, the MRF630 has excellent turn-on char-
acteristics and saturated power capability. The normal
gain roll-off above 490 MHz is expected but was mini-
mized by optimizing both input and output impedance
matching networks above that frequency. By adding
additional matching sections, broadband performance
down to 400 MHz could be achieved with respectable
input VSWR's.

With the addition of the copper “flange™ in the cir-
cuit assembly, average device 0j-HS was limited to
12.3°C/W (dissipated power = 4.0 W, T¢ = 60°C). The
MRF630 was also mounted directly to the bottom of
the printed circuit board, which was placed directly
against the heatsink. The 0,J-HS degraded to only
15.6°C/W under the same conditions of power dissi-
pation. [f the PC board were **floating” using the same
technique, higher #J-HS's would be observed. Assum-
ing all circuit components were to be mounted in strip-
line fashion, allowing the PC hoard to be mounted di-
rectly to the heatsink, adequate heatsinking could be
obtained without the addition of the “flange™. The
copper “flange” methad of heatsinking is highly rec-
ommended for standard printed circuit boards which
are isolated from the chassis heatsink.

An exploded view of the amplifier showing printed
circuit board, flange and heatsink is shown in Figure 7.
Figure 8is a circuit schematic including parts list, while
Figure 9 shows details of part location on the PC board.
Finally, as an aid to duplication of the amplifier de-
scribed herein, Figure 10 is a 1:1 photo master of the
printed circuit board.

b

FIGURE B — Broadband Performance

40 '
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N
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SUMMARY

QOutlined in this article are methods of assuring the
hest possible performance from a low cost package;
specifically, the MRF630 TO-39. If good construction
practices are followed to ensure proper heatsinking and
grounding, performance comparable to an SOE can be
demonstrated. taking advantage of the cost benefits
offered by a’1'0-39.
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FIGURE 7 — Exploded View of Amplifier Assembly

é 4-40%1/4" Screw

PC Board

Heatsink Block

FIGURE 8 — Circuit Schematic and Parts List

+12.5 Vdc

c4
RF
Output
RF
Input MRF630 & I
C1,. C3 — 10 pF Mini-Unelco RFCT — 0.15 uH Mini-Molded Chok
- i — 0.15 uH Mini-Molded Choke

C2 — 36 pF Mini-Unelca RFC2 — 1.0 uH Mini-Molded Choke
C4, C5 — 0.018 uF Chip Capacitor RFC3 — 0.15 uH Malded Choke
C6 — 0.1 uF Dipped Capacitor TL1 — Transmission Line 0.105 x 1.110" (W x L)

TL2 — Transmission Line 0,053 x 0.987" (W x L)

C7 — 1.0 uF Electrolytic !
Board Material — 2 Oz. 0.0625" Epoxy Fiberglass (G-10)

R1 — 12 {1 — 1/4 W Resistor

FIGURE 9 — Parts Layout Out FIGURE 10 — 1:1 Photo Master

e Denotes copper eyelets.
° Denotes 4-40 clearance for
4-40 screw mounting.

NOTE: The Printed Circuit Board shown
is 75% of the original.
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RELIABILITY AND
QUALITY ASSURANCE

QUALITY LEVELS

RF Products are available from Motorola in three
quality levels:

1. Industrial/commercial grade, identified by
a prefix such as 2N, MRF, or MHW on the part
number and tested to a published Corporate, JEDEC,
or Proelectron specification.

2. Military grade, built and tested per MIL-
S$-19500and identified by a 2N prefix and JAN, JTX,
or JTXV suffix.

3. Customer-specified grade with screening,
testing, and marking determined by the customer
to meet his particular requirements. These may
range from a custom-marked industrial/commercial
grade product to a product which is subjected to
the most stringent tests required for space or
submarine applications.

POST-ASSEMBLY
PROCESSING

After assembly, a produétion lot is first sent to
Final Test, then is transferred to Quality Assurance.

Final Test Processing

In Final Test, 100% of a lot is processed. This
processing may be as simple as electrical testing to
a data sheet specification or as complex as a series of
mechanical and environmental screening tests
preceded and followed by electrical tests.

Quality Assurance Processing

Once in QA, high-rel lots may undergo additional
100% screening prior to testing. Using the popular
2N3866* family as an example, Table 1 compares
the varying degrees of preconditioning and screening
that are done on the 2N3866, 2N3866JAN,
2N3866JANTX and the 2N3866JTXV transistors.
For testing, QA uses test sample groups A, B, and C
as defined in MIL-STD 19500. Individual tests are
defined in MIL-STD-202, 750, and 883. All lots,
including industrial/commercial, receive Group A
testing, usually to the same specification which is
used by Final Test. In addition to the Group A tests,
military and customer-specified high-rel specifications
usually require Group B and C tests. Table 2 lists the
standard LTPD, sample size and lot acceptance
number used for Group A testing of standard
products at Motorola. Military and high-rel specifi-
cations may call for a tighter Group A sample plan.
Tables 3 and 4 list the Group B and C test
requirements of the 2N3866JAN and 2N3866-
JANTXYV specifications.

Special Processing

Three additional tests that may be specified
at extra cost by a high-rel customer are:

1. Scanning electron microscope
of a wafer.

2. X-ray examination of metal can transistors.

3. Particle Inclusion Noise Detection (PIND)
test to detect loose particles trapped in a package.

inspection

*The 2N3866 is a 400 MHz, 1.0 Watt NPN silicon
transistor mounted in a TO-39 metal can.
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RELIABILITY AND QUALITY ASSURANCE

TABLE 1 — 100% PRECONDITIONING AND SCREENING (2N3866 Family)

Test MIL-S-750 Condition 2N3866/JAN | 2N3866JTX/V
Method
Final Test '
1. Electrical Tests Go/No Go
(Same as Group A} Remove Rejects 100% 100%
2. High Temperature Storage 200°C, 24 hours Omit 100%
3. Temperature Cycling 1051 C, 10 cycles Omit 100%
4. Constant Acceleration 2006 20,000G Y Omit 100%
5. Hermetic Seal 1071 Omit 100%
Fine Leak GorH
Gross Leak A,B,C,DorF
6. HTR B 150°C, 48 hr, 24 V Omit 100%
7. Electrical Tests
{Similar to Group A) Omit 100%
QA
8. Electrical Tests Go/No Go Omit 100%
9. Establish Identity Omit 100%
10. Electrical Tests Icgo and hgg Omit 100%
11. Burnin with 168 hr, 1.OW Omit 100%
12, Electrical Tests Deltas PDA = 10% Omit 100%

TABLE 2 — STANDARD GROUP A SAMPLING PLANS (Discrete Products)

Characteristic LTPD Sample Accept
(By Subgroup) Size Number
Discrete Devices
Visual and Mechanical 3.0 129 1
DC Parameters 3.0 129 1
AC and Temperature
Parameters 7.0 55 1
Opens/Shorts 1.76 129
Discrete Wafers and Dice
Visual and Mechanical
Multipack and Decca
Pack (100% Sorted) 10 ;I 1
Wafer Sales and Vial
Package (no 100% Sort) 20 38 4
DC Parameters 10 38 1
AC and Temperature
Parameters 15 25 1

L ________________________________________________________________________|
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TABLE 3 — GROUP B TESTS (2N3866 Family)

Inspection MIL-S-760 Condition LT P D (Accopt No.)
or Test Method 2N3866JAN 2N3866JTX/V

Subgroup B-1 20(1) 20(1)
Physical Dimensions 2066
Subgroup B-2 15(1) 15(1)
Solderability 2026
Temperature Cycling 1051 C
Thermal Shock 1056 B
Hermeticity 1071

Fine Leak I1la Gyor H

Gross Leak A,B,C,DorF
Moisture Resistance 1021
Subgroup B-3 15(1) 15(1)
Shock 2016 1500 G
Variable Freq. Vib 2056
Constant Acceleration 2006 20,000 G
Subgroup B-4 20(1) 20(1)
Lead Fatigue 2036 E
Subgroup B-5 ‘ 20(1) 20(1)
Salt Atmosphere 1041
Subgroup B-6 71) 5(1)

, High Temperature 1031 200°C (340 hours) (1000 hours)

Storage Life
Subgroup B-7 7(1) 5(1)
Steady State 1026 |Ta=25°C Vvcg=25V {340 hours) (1000 hours)
Operating Life Pr=1W

TABLE 4 — GROUP C TESTS (2N3866 Family)

Inspection MIL-S-750 Condition LTPD (Accept No.)
or Test Method 2K3866JAN 2N3866JTX/V

Subgroup C-1 10{1) 10(1)
Barometric Pressure 1001
Thermal Resistance 3151
Subgroup C-2 “10(1) 10(1)
Burnout by 3005
Pulsing
Subgroup C-3 Extension of 10(1) -
High Temperature 1031 B-6 to 1000 hrs
Storage Life
Subgroup C-4 Extension of 10(1) -
Steady State 1026 B-7 to 1000 hrs
Operating Life
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Test Descriptions

The following tests are frequently used for screening, acceptance and evaluation of semiconductor devices.

A.

Steady State Operating Life (SSOL)

The purpose of this test is to evaluate the bulk stability of
the die and to generate defects resulting from manufacturing
aberrations that are manifested as time and stress-
dependent failures. .

Conditions: Tp = 25°C, PD = max rated power

Intermittent Operating Life ({OL)

The purpose of this test is the same as Operating Life in
addition to checking the integrity of both the wire and die
bonds by means of thermal stressing.

Conditions: Tp = 25°C, PD = max rated power. T(gn)
= T(oﬁ) = 1 min.

High Temperature Storage Life

The purpose of this test is to generate time/temperature
failure mechanisms and to evaluate long-term storage
stabillity.

Conditions: Ta = 150°C no bias applied

High Temperature Reverse Bias (HTRB)

The purpose of this test is to align mobile ions by means
of temperature and voltage stresses to form a high-current
leakage path between two or more terminals.

Conditions: Tp = 150°C, Vcg = 80% max rated Vcp,

ngh Temperature High Humidity Reverse Bias
(H°TRB)

The purpose of this test is to evaluate the moisture resis-
tance of non-hermetic components. The addition of voltage
blas accelerates the corrosive effect after moisture pene-
tration has taken place. With time, this is a catastrophically
destructive test.

Conditions: Tp = 85°C, RH = 85%, Vcp = 80% max
rated Vcp.

Molsture Resistance

The. purpose of this test Is to evaluate the moisture resis-
tance of components under temperature/humtdity condi-
tions typical of tropical environments.

Conditions: Mil-Std-750, Method 1021.

G.

J.

Pressure Cooker

The purpose of this test is to evaluate the moisture resis-
tance of non-hermetic components under pressure/
temperature conditions.

Conditions: T = 121°C, P = 1 atmosphere (15 psig)

Temperature Cycle (Air to Air)

The purpose of this test is to evaluate the ability of the
device to withstand both exposure to extreme temperatures
and the transition between temperature extremes, and to
expose excessive thermal mismatch between materials.

Conditions: Mil-Std-750, Method 1051, —55°C to 150°C,
15 minutes dwell time at each temperature

Thermal Shock (Liquid to Liquid)
This test is an accelerated version of temperature cycle.

Conditions: Mil-Std-750, Method 1056, 0°C to 100°C, 15
seconds dwell time at each temperature

Terminal Strength

The purpose of this test is to evaluate the ability of the
device terminals to withstand the lead forming and tension
associated with component installation into a circuit.

Conditions: Mil-Std-750, Method 2036, Condition E.

Solderabllity

The purpose of this test is to determine the solderability of
the device terminals.

Conditions: Mil-Std-750, Method 2026.

Salt Atmosphere (Corrosion)

The purpose of this test is to accelerate the corrosion effects
of an environment in which salt (NaC1) is present.

Conditions: Mil-Std-750, Method 1041

Mechanical Stress Tests

Vibration, shock and constant acceleration tests are infre-
quently used since they rarely generate failures in small-
signal transistors. However, they are still specitied for ac-
ceptance of military product.
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RELIABILITY AND QUALITY ASSURANCE
HIGH RELIABILITY PROCESSING OF RF TRANSISTORS

| WAFER PROCESSING

After wafers are processed, they are subjected
to Motorola visual in lcations then
proba tested to determine compilanee with
roup A specifications upo completion. Probe
tests include the foll : (1) Class Probe —
performed to determine evico typo and yleld;
kZ) Unit Probe each unit is subjected to Group
loctrical tests — rejects are inked. Following
the class and unit probe tests, the wafer is
scribed and broken.

Il ASSEMBLY

The die are attached to headers and then wire
bonded. Wire pull tests are performed by Quality
Control ona ple basis to
assembly process controls.

Units are stored in dry air until ready for capping.

Il CAN WELD OR LID SEAL

Completed headers are loaded into a vacuum
chamber for can weld or processed thru a fur-
nace for metal top attachments on ceramic pack-
ages with solder preforms.

PROCESSING AND QUALITY CONTROL FLOW CHART

1 n 11}

COMMERCIAL PRWAFER ASSEMBLY CANOV:IRELD

GRADE OCESSING > EEEEEE—— LID SEAL

JANTXV JANTXV
vil Vil
oo 100% LOW POWER
MILITARY GRADE o HIGH POWER —
DIE VISUAL ASSEMBLY VISUAL

CUSTOMER SPECIFIED
SCREENING AND TESTING

XH
CUSTOMER

Vil 100% HIGH POWER DIE VISUAL

The high power potﬁon of the tnspectlon is per-
formed to assure good die construction and

metal conditions. Individual reject cmerla i‘n-
cludes the following: Metallization defects such
as scratches, voids, lon, adherence,

bridging and allgnment Poor die construction
conditions such as oxide and ditfusion faults are
also rejected.

7-394

. SPECIFIED
PROCESSING

Vil 100% LOW POWER ASSEMBLY
VISUAL

The low power visual inspection controls work-
manship, l.e., die attachment, intemal lead-wire
attachment, end o defects. Die attach-
ment inspection includes assuring good adher-
ence, die placemsnt and proper orientation. (n-
ternal lead wires must have proper arc and all
attachment bonds must be properly placed and
in good condition. Package defect inspection in-
cludes checking for forelgn material, improper
construction and cracked glass conditions.
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IV FINAL ELECTRICAL TEST V QUALITY CONTROL Vi WAREHOUSE
pleted units are selected for a Group A elec- Samples are taken for complete electrical anal- Upon completion, the finished product is ready
test. Hand screening Is performed where is of the lot. Group A and B tests are per- for shipping. Purchase order requirements are
ssary. Electrical fallout units and over-runs rmed on JAN devices. Group A and B tests carefully checked again prior to shipping. Over-
ubject to futura screening. and 100% processing are performed on JANTX runs are kept for future orders. Warranty tests
' devi Some devi ire Group C (Group A) are performed every 24 months on
inspection tests. military devices.
v v vi
FINAL WAREHOUSE
ELECTRICAL Pr———— ggl:’l!-:i-gl(_ e —1 SHIP
TEST COMMERCIAL
JAN

LN 1
JANTX JANTXV

Y

IX \ X X1
100% - WAREHOUSE
QUALITY CONTROL R e [ SHIP
PROCESSING JAN-JANTX-JANTXV
X )
WAREHOUSE
— SHIP
CUSTOM SPECIAL
X ‘ 100% QUALITY CONTROL X GROUP B AND GROUP C INSPECTION
a. High temperature storage Typlce! Group B . Typlcal Group C
b. High temperature reverse bias Processing Processing
c. Temperature cycling {Sample Basls) (Sample Basls)
d. H‘a’““a' 5"°:'k a. Physical dimensions a. ac parameters
'°~ 9”"’° °‘;° b. Moisture resistance b. Barometric pressure
o Aocen eadear.anego rd parametars ¢. Terminal strength ¢c. Bum out pulsing
h. Room temperature bum-in g: g'ré:?gg‘ ls“:al d. Resistance to solvents
t.  Vibration fatigue
9. 1000 hr. storage life
h. 1000 hr. operating life
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Glossary of Reliability and Quaiity Terms

Acceptable Quality Level (AQL) — A measure of quality for
which a given lot will be accepted most of the time. This is
usually established at a probability of acceptance equal to
95%. It is referred to as the producer’s risk because the
probability of rejecting a gocd lot is 5%.

Acceptance Number (Ac) — The largest number of defec-
tives in an inspection sample under consideration that will
permit acceptance of the lot.

Acceptance Tests — Tests to determine conformance to
specification requirements as a basis for lot acceptance.

Average Outgoing Quality (AOQ) — The average quality of
outgoing product after 160% screening of rejected lots. This
is usually measured in parts per million (PPM).

Average Outgoing Quality Limit (AOQL) — The maximum
average outgoing quality that is possible for a given sam-
pling plan.

Defect — Any deviation of a device that does not conform
to specified requirements. One device may contain more
than one defect.

Defective — A device which contains one or more defects.

Double Sampling — Sampling inspection in which the in-
spection of the first sample leads to a decision to accept, to
reject, or to take a second sample. The inspection of a sec-
ond sample, when required, always leads to a decision to
accept or to reject.

Failure — The inability of a device to perform a specified
function within previously-established limits.

Failure Rate — The statistical probability of a failure occur-
ring within a stated period of time. For electronic compo-
nents it is usually assumed that failures follow an exponen-
tial distribution, in which case the failure rate over any stated
period of time is constant. The failure rate of semiconductor
devices is generally given in percent per thousand hours.

Infant Mortality — Premature failures occurring at a failure
rate substantially greater than that observed during sub-
sequent life prior to wear-out.

Lot — A group of devices from which samples are drawn
and inspected to determine compliance with acceptance
criteria {inspection lot).

Lot Tolerance Percent Defective (LTPD) — A measure of
quality for which a given lot will be rejected most of the
time. This is usually established at a probability of accep-
tance equal to 10%. It is referred to as the consumer’s risk
because the probability of accepting a bad lot is 10%.

Mean Time Between Failures (MTBF) — The total measured
operating time of a group of equipments divided by the total
number of failures of a repairable equipment. In the case
of an exponential failure distribution, this ratio is the recip-
rocal of failure rate.

Operating Characteristic Curve (OC curve} — A graph of the
probability of acceptance as a function of the lot quality or
process average quality, whichever is applicable.

Percent Defective — The number of defective devices in a
lot divided by the total number of devices in that lot, mul-
tiplied by 100.

Probability of Acceptance {Pa) — The fractional probability
that a lot will be accepted, usually expressed as a decimal.

Process Average Quality — The expected quality of product
from a given process, usually estimated from first sample
results of previous inspection lots.

Quality — A measure of the degree to which a product
conforms to specification and workmanship requirements.

- Rejection Number (Re) — The smallest number of defectives

in an inspection sample under consideration that will pre-
vent acceptance of the lot.

Reliability — A measure of the performance of a product
over a specified period of time.

Sample — One or more devices selected at random from
an inspection lot to represent that lot for acceptance
purposes.

Sampling Plan — A specific plan which defines the sample
size and the criteria for accepting or rejecting a lot.

Screening Tests — Tests employing nondestructive envi-
ronmental, electrical, thermal and/or mechanical stresses,
for the purpose of identifying anomalous devices.

Single Sampling — Sampling inspection in which a decision
to accept or to reject is reached after the inspection of a
single sample.

Wearout Failures — Those failures which occur as a result
of deterioration processes and whose probability of occur-
rence increases with time.

100% Inspection — Inspection of every device, in which each
device is accepted or rejected individually for the charac-
teristic concerned, on the basis of its own inspaction only.
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— = 1 = =
CXx o[- ool - = v s
[T "B N T
CASE 148-01 CASE 182-02 CASE 244D-01
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el CETTOI0
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| MILUMETERS
MIN_ 1 MAX |

kL

STHLES W
PN R INPUT

E] STREY
PIN 1 RF INPUTA CONT
Vs
4. Vee 3 gz
5 RFOUTAUT V8
CASE: GROUND £ RF OUTRUT
v
X
CASE 297C-02 CASE 301E-04
—[E)—{=]
[ = =
1) |- B —
Vonom ® [1 ‘F “I i [#oni00s ® [ i
i T
p4 Ji L R
1
3 K |
r_———' ’ LU ELS
(eonpes © [r[s @)
- F
Dsn — e | 41025 00! —E
posspon @ [T]2] ]
. ! X SEATING PLANE
5N -
1 —Pan [4loxp000 @ [T| '
— P |4 0
| om ]
A
]
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)
E
F
I
H
TYLE 2 ]
PIN 1. RF INPUT LS
STVIE 2.+ 0C (CONTROL L
PIN 1. RF INPUT 3+ DCISUPPLYE
1+ 4 RFOUTRUT
3 -pc CASE: GROUND Q
4 +0C
5 RF QUTPUT | Ts sz | 1549 | 0595 | o6
¥ 12.7085C 0.500
1270 BSC
CASE 301G-03 CASE 301H-03
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CASE DIMENSIONS (continued)
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012 B5C
1Esasc

STRE 1 —
P L. RE rUT BN AF INPUT
1v81 2vs1
3 VCONT 3 VCONT
4 v82 4 VEAS
5 v8) 582
& Vse & RF OUTPUT

7 RF QUTRUT oase

BC |
9918C |

S§1B5C 0.3%0 8SC
CASE 301J-02 CASE 301K-02
e E: 3
I ==—20 A
40130005 @ [71] 4 B R _lﬂ‘ :
—J [Hleonpun ®]T|s @] B O
|4lonzoos 0 1] a®
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PIN 1. REINPUTY CONT
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1vs?
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5 R DUTFUT
B 4 CASE: GROUND
V8
S RF QUTRUT
CASE: GROUND
CASE 301L-02 CASE 301N-01
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STRE3:
FIN 1. INPUT
2. GROUND
3. ouTRUT
4. GROUND

CASE 303A-01
(.070" CERAMIC)

STHEY

AN 1 QUTRUT
2. GROUND
1 NPUT

4 GROUND

no
185

CASE 317-01
(MACRO-X)

H =
]
STIES i
PIN 1. ANODE —aa
2 NOCONNECTION 01102
3. CATHODE 00472
5 0 STHES
Sy avooe PN 1. UTPUT
2. ANQOE i g:gu:g
- u
3 CATHODE 3 oo
SILE X [ 04
PIN 1. ANODE
2 CATHODE s Tzl
3 CATHODE ANODE v Toas
CASE 318-07
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F
6 [1m 070
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[ 4 [ooa T a1s
3 Jiqﬁiml,!,ﬁﬂ_
(L 0445 Q60 | 00175 | 0028
R_| 012 | 0B3 |00 | 00m
5 m 243 | 0083 0088 |

CASE 318A-05

LOW PROFILE

(S0T-143)
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CASE DIMENSIONS (continued)
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CASE 318E-04

CASE 389-01
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STYLE 1
PIN1. RF INPUT
2 RFOUTRUT
3 e
& GROUND

[o 1
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T f—

SMET
PN 1. REINPUT
2 RFOUTPUT
1 +m
4 GROUND
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Y
mwm
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m

CASE 389A-01
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STVE L
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2 DONOTUSE
1 GAOUND
4 TEST POINT (k1)
& TEST POINT 2]
& 0PTION
% | 0 7. BE NPUT
& RF OUTPUT
M 86 13 B
8585 1 8SC STER:
P 1255 8SC 34 BSC PIN1. + VSUPRLY
[} 44 ] 48] ow | om ;Eﬁﬁwm
R 6285 | omBx
[] 3% 283! 1388 4 GAOUND
v ai] ue] 1] 1@ 5 GROUND
w!| ns| el om | on & GROUND
X — | s = 7. REINPUT
Y S108B5C FIT) & RFOUTRUT
CASE 389B-02
(ABC/ACR/AMR/ATV)
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CASE DIMENSIONS (continued)
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4.GROUND
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2.v81
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4.v83 PN 1 RF QUTRUT
5 AF OUTRUT 2.GROUND
CASE: GROUND 11
4 GROUND
m
£ GROUND
TR INAUT
CASE 413-01 CASE 700-04
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CASE DIMENSIONS (continued)
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7. GROUND BRI ARTEET AT 1. GROUND W[ s [ 11 [ oes | o |
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9. RF OUTPUT CASE 714-04 9 RF OUTPUT CASE 714C-04

DIM | MIN | MAX PIN1. RF INPUT .
U1 | M5 2 GROUND MILLUMETERS | MLJ STVLEY
== 1 1 GROUND DM | MIN MAX MIN | MAX PIN 1. RF INPUT
= 3 S +Vee T a8 245 | 175 | 2. GROUND
7. GROUND 1 ¥ 1 GROUND
¥ 7 £ GROUND ! 118 5 +Vee
9 RFOUTPUT £ 7. GROUND
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3 157 | 918
! U [ otes }.2;254 e i
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CASE 714F-01 CASE 714G-01
(CA, POS. SUPPLY) (CA LP, POS. SUPPLY)
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CASE DIMENSIONS (continued)
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CASE 825-03 CASE 825A-02
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8. vee?
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Alphanumeric Cross Reference

Considerable judgment is necessary in creating a cross-
reference for RF devices. The only real proof of a replace-
ment is through direct substitution in a particular circuit or
system. Guidelines used to compare low power parts were
dc voltage ratings, cutoff frequency, current rating, junction
capacitance and noise figure. For high power parts the
parameters used were dc voltage ratings, output power,
gain, frequency of operation and output capacitance.

A direct replacement will always be in a package that is
the same as or for all practical purposes equivalent to the

package of the original device. Similar replacement are gen-
erally but not always in packages that are identical or can
be readily substituted; for example a .280" stud package in
place of a.380" stud package or a 100 mil ceramic package
in place of a 80 mil ceramic package.

A similar replacement may also be somewhat different in
electrical specifications such as lower gain or higher noise
figure. However, itis Motorola's closest device to the original
and is considered sufficiently similar to warrant further
investigation by the device user.

Motarola Motorela Motorela Motorela
tndustry Dirget Similar Page Industry Direct Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
4006 MRF464 2-654 40972 MRF607 2.784
40080 MRF476 2:666 40973 2N6081 2-100
40081 MRF476 2666 40974 2N6082 2-103
40082 MRF475 2-662 40975 2N6083 2106
40240 MRF501 ' 2-690 40976 2N3553 28
40279 ' 2N5641 264 40077 2NS642 2-67
40280 2N4d27 23 41009 TP2502 2-1162
40281 MRF485 2678 41010 2N5946 2%
40282 2N6081 2100 41024 2N5108 2:40
40290 2N3553 28 41025 MRF321 2:549
40291 PT9734 2123 41026 MRF323 2-553
40292 PT734 2120 41027 MRF321 2-549
40340 MRF342 2581 41028 MRF323 2-553
40341 MRF497 2687 41038 MRF905 2917
40446 MRF475 2:662 80091 MRF511 24692
40578 2N3866 210 80099 MRF525 212
40581 MRF475 2662 80167 MRF511 2692
40582 MRF475 2-662 80231 MRF511 2-692
40608 2N5943 283 202857 202857 421
40665 2N5641 264 203866 2C3866 421
40666 PT9734 21123 2C4957 204957 421
40893 2N5946 29 205108 205108 421
40894 MN5179 254 205160 2C5160 421
40895 25179 254 205883 205883 421
40896 2N5179 254 205943 205943 421
40897 2N5179 254 2N1494 MRF586 2.2
40915 2N5031 2:36 2N2631 23553 28
40934 TP2502 2-1162 2N2857 2N2857 22
40935 MRF401 2:601 2N2876 2N5641 264
40940 MRF5175 21028 2N2847 MRF485 2:678
40041 MRF313 2531 2318 MRF544 2722
40953 MRF207 17 2N3119 MRF544 2722
40954 MRF212 16 2N3296 2N5641 264
40955 MRF1946A 2-1000 2N3309A 2N3553 28
40964 MRF515 2-697 23375 205641 264
40965 MRF515 2:697 2N3478 2N5179 2:54
40967 2N5944 290 2N3553 2N3553 28
40968 2N5946 290 2N3600 5179 254
40970 MRF644 2-798 2N3632 PT9734 2123
40971 MRF546 2:802 2N3733 PT9734 21123

MOTOROLA RF
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motorola Motorola Motorola
Industry Direct Simtlar Page Industry Direct Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
2N3818 PT9734 2128 2N5643 2N5643 270
23866 2N3866 210 2N5644 2N5944 290
2N3866A 2N3866A 210 2N5645 MRF652 2-816
2N3880 2N5032 236 2N5646 MRF653 2820
23924 2N3924 214 2N5687 MRF607 2.784
2N3925 2N5589 - 2N5688 2N6081 2-100
2N3926 MRF485 24678 2N5689 2N6081 2-100
2N3927 2N6081 2-100 2N5690 MRF234 2:502
2N3948 203348 217 2N5691 MRF450A 2-79
2N3850 MRF497 2687 2N5697 MRF515 2:69
2N3959 2N3959 219 2N5698 2N5944 2.9
2N3960 2N3960 2419 2N5699 2N5945 290
2N39%61 2N5641 264 2N5710 2N4073 -
2N4012 2N5641 2:64 2N5711 2N5641 264
2N4040 MRF321 2-549 2N5712 2N5642 267
2N4041 MRF5174 21025 2N5713 2N5643 270
204072 MRF515 2-697 2NS773 MRF5174 2-1025
2N4073 244073 - 2N5774 MRF321 2.549
2N4127 : 2N5642 267 2N5775 MRF325 2557
2N4128 2N5642 267 2N5829 2N4957 221
24130 MRF464 2-654 2N5834 2N3553 28
2N4416 2N4416 - 2N5835 2N5835 273
2N4427 2N4427 28 2N5836 2N5836 273
2MN4428 2N4428 225 2Ns837 2N5837 21
2N4440 MRF5175 2-1028 2N5841 MRF914 2:922
204932 2N6081 2-100 2N5842 MRF914 2.922
2N4933 MRF342 2-581 2N5846 MRF433 2-640
24957 2N4957 2 2N5847 MRF232 2674
2N4958 2N4958 22 2N5848 MRF234 2:502
2N4959 2N4959 2-27 205849 25849 279
25016 MRF323 2:553 2N5862 2N5862 -
2NS5031 2N5031 2:36 2N5913 MRF607 2.784
205032 2N5032 236 2N5914 2N5944 2.9
2N5053 2N6305 2116 2N5915 2N5946 2:90
2N5054 2N6304 2116 2N5916 MRF5174 2-1025
2N5070 MRF201 2-601 2N5917 MRF5174 2:1025
2N5071 MRF342 2581 2N5918 MRF321 2-549
2N5090 MRF5174 2-1025 2N5919A MRF323 2:553
25102 MRF342 2-581 2N5941 MRF466 2:658
2N5108 2N5108 240 2N5942 MRF464 2-654
2N5109 2N5109 244 2N5943 2N5943 283
2N5160 25160 2-50 2N5944 2N5944 2-90
2N5161 2N6096 - 2N5345 2N5845 2-90
2N5162 2N6096 - 2N5846 2N5946 2:90
2N5179 2N5179 254 2NS5947 MRF511 : 2:692
2N5180 2N5179 254 2N5892 MRF232 2-494
2N5262 MRF544 2722 2N5993 MRF234 2:502
2N5421 2N4427 23 2N5994 MRF315 2.537
2N5422 MRF607 2.764 2N5995 MRF212 16
225423 MRF261 2519 2N5996 2N5591 -
2N5424 2N6081 2-100 2N6080 2N6080 297
2N5583 2N5583 260 206081 2N6081 2-100
205589 2N5589 - 2N6082 2N6082 2:103
2N5590 2N5590 - 2N6083 2N6083 2106
2N5591 2N5591 - 2N6084 2N6084 2-109
2N5635 MRF5174 21025 2N6093 MRF464 2:654
2N5636 MRF321 2549 2N6084 2N6094 -
NS637 MRF323 2553 2N6095 2N6035 -
2N5641 2NS641 264 2N6096 2N6096 -
2N5642 2N5642 267 2N6097 2N6097 -

MOTOROLA RF DEVICE DATA
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ALPHANUMERIC CROSS REFERENCE (continued)

Motarola Motorola Motorola Motorcla
Industry Direct Similar Page Industry Direct Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
2N6104 MRF325 2.557 25C1297 2N5643 270
2N6105 MRF325 2567 25C1298 MRF315A 2-537
2N6136 MRF644 2-798 25C1306 MRF485 24678
2N6166 2N6166 2112 25C1307 MRF485 2678
2N6197 2N5641 264 25C1329 2N5849 279
2N6198 2N5642 267 25C1336 MRF572 2754
2N6199 2N5643 270 25C1365 MRF586 272
2N6200 2N5643 270 25C1366 MRF586 2172
2N6201 2N6166 2112 25C1424 MRF914 2922
2N6202 MRF5174 2-1025 25C1426 MRF965 2153
2N6203 MRF321 2:549 25C1560 MRF572 2754
2N6204 MRF323 2-553 28C1589 MRF260 2515
2N6205 MRF325 2857 25C1590 MRF262 2523
2N6206 MRF891 2:891 25C1591 MRF262 2523
2N6207 MRF892 2895 28C1592 MRF587 2712
206255 MRF237 2:506 25C1593 MRF587 2772
2N6256 MRF559 2747 2501594 MRF587 2m
2NB304 2N6304 2116 2561600 MRF585 21
2N8305 26305 2116 251603 MRF752 283
2N6366 2N6080 297 2501604 MRF750 2832
2N6367 MRF433 2-640 25C1605A MRF2628 21009
26368 MRF455 2652 25C1606 2N6080 297
2N6370 MRF410 2608 25C1678 MRF476 2:666
2N6439 2N6439 2921 25C1689 MRF315A 2:537
2N6455 2N6082 2103 28C1729 MRF2628 2:1009
2NB456 MRF450A 2648 2501763 MRF464 2654
2N6457 MRF492 2-684 25C1764 MRF464 2654
2N6458 MRF406 2604 25C1804 MRF321 2549
2N6459 MRF450 2648 25C1805 MRF323 2553
2N6460 MRF492 6-684 25C1807 BFY90 2166
2N6603 2N6603 2125 25C1808 MRF652 2816
2N6604 206604 21129 25C1945 MRF479 2:674
2N6618 2N6618 2133 25C1946 MRF1946 2-1000
2N6679 2N5679 2135 25C1946A MRF1946A 2-1000
2N6985 2N6985 2137 25C1947 MRF237 2:506
2N6986 2N6986 2141 25C1949 MRF962 2-153
25A1161 MM4049 2:216 2501955 MRF237 2.506
28A1223 MRF536 2216 25C1966 2N5945 2:90
25A1228 MM4049 2216 25C1967 2N5946 2:90
25A1230 MRF536 2:216 25C1968A MRF641 2-79%
25A1245 MMBR4957L 221 25C1969 MRF475 2-662
28A7T11 2N3959 219 25C1970 MRF553 2733
25A800 MM4049 2:216 25C1971 MRF260 2515
25C1043 MRF587 21 25C1972 MRF262 2523
25C1044 2N6304 2116 25C1988 MRF914 2922
25C108t MRF654 2-824 25C2025 MRF965 2153
25C1090-1 2NG604 2129 25C2026 MPS911 2-251
25C1119 MRF901 2907 25C2040 MRF587 2-7712
25C1239 MRF475 2662 252085 MRF587 2112
25C1251 MRF587 21m 25C2075 MRF476 2:666
25C1252 MRF586 2712 25C2081 2N5944 290
25C1253 MRF586 2. 25C2082 2N5946 290
25C1254 2N6304 2116 2502083 MRF654 2824
25C1256 MRF237 2506 25C2098 MRF475 2-662
25C1257 2N6081 2:100 25C2099 MRF406 2-604
25C1258 26081 2100 252100 MRF492 6-684
25C1259 2N6083 24106 2562101 2N6081 2100
25C1260 2N2857 22 28C2102 MRF2628 2-1009
25C1268 MRF572 2754 25C2103A MRF1346A 2-1000
28C1275 2N2857 22 25C2104 MRF652 2816
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motorola Motorola Motorcla

Industry . Direct Stmilar Page Industry Direct Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
2 waliy MRF653 2820 25C289% 2NB439 2921
2802106 MAF654 2-824 25C2697 MRF327 2-565
25C2131 MRF629 19 25C2905 MRF646 2-802
2802132 MRF646 2-802 28C2906AK MRF754 2840
25C2148 26604 2129 25C2906AM MRF754 2840
2502149 MRF572 2754 25C2915 MRF648 2-806
2502174 MRF572 2754 25C2017 MRF247 2512
25C2178 MAF221 2-100 25C2931 MRF557 2742
25C2181 MRF224 24109 25C2932 MRF840 2-859
25C2207 MRF475 2662 2502933 MRF842 2669
2sCa217 MRF572 2754 25C2946A MRF646 2:802
25C2218 MRFS72 2754 2502952 MRF586 2712
28C2222 2N5946 290 25C2953 MRF587 21
25C2280 2N5944 290 25C2954 MRFQ19 2-1065
2502281 2N5945 2% 25C3011 MMBRIO1L 225
25C2282 MRF2628 21009 25C3019 MRF559 2747
25C2290 MRF454 2:650 25C3020 MRF652 2816
25C2329 MRF607 2784 25C3021 MRF653 2:820
25C2350 MRF911 2919 25C302 MRF644 2:798
25C2351 MMBR571L 2241 25C3099 MMBR90IL 2225
2502367 MRF572 2-754 25C3101 MRF630 2-790
25C2369 MRF2369 2-1004 2503102 MRF648 2-806
2502395 MRF433 2-640 25C3103 MRF752 2-836
25C240 MRF1946 2:1000 25C3104 MRF754 2840
25C2494K MRF750 2-832 25C3105 MRF844 2873
25C2494M MRF750 2-832 25C3120 MMBRI1IL 2:251
25C2495K MRF752 2836 25C3133 MRF479 2674
25C2495M MRF752 2-836 25C3139 MRF890 2-887
25C2496A MRF646 2802 2503147 MRF247 2512
25C2498 MPS911 2251 28C319 2N4427 23
28C24%9 MPS901 2247 250320 MRF607 2784
25G2508 MRF1946 2-1000 25C3268 MRF5711L 21033
2502509 MRF479 2674 25C3282 MRF842 2:869
25C2510 MRF422 2-616 25C3283 MRF844 2873
28C2570 MPS5T1 2241 - 25C3301 MRF5711L 21033
25C2586 MRF629 19 2503302 MRF571 2-754
25C2627 : 2N6080 297 28C3355 MPS571 2241
2502628 MRF2628 21009 2503356 MMBRS7IL 2:241
25C2629 MRF1946A 2-1000 25C3358 MRF572 2754
25C2630 MRF247 2-512 2503429 MMBRS71L 2241
25C2642 MRF641 2734 2503445 MMBRS71L 2241
2502643 MRF644 2798 25C3484 MRF571 2754
2502652 MRF448 2642 2503582 MPS571 2-241
2502694 MRF247 2-512 25C3583 MMBR571L 2:241
2502753 MPS571 2-241 25C3604 MRF572 2754
25C2759 MMBR91IL 2-251 25C3660A TPV82008 2-1339
28C2782 MRF247 2512 25C567 MRF502 2-690
25C2783 MRF646 2-802 25C568 MRF501 2-690
25C2876 MRF571 2754 250571 N394 214
25C2879 MRF421 2612 250572 MRF485 2678
2502886 MRF321 2549 250573 2N6081 2-100
2502887 MRF321 2549 25C585 PT9734 2123
25C2888 MRF314A 2533 250597 2N3553 28
25C28689 MRF315A 2.837 25C598 MRF5175 21028
25C28%0 MRF316 2541 | 2sCs00 . PT9734 2123
25C289 MRF317 2:545 {| 25Ce28 MRF607 2-784
2502892 MRF5174 24025 | /| 2SC635 2N5641 264
2562698 MRF321 2509 || | 250636 PTSTH4 21123
25C2894 MRF323 2563 25C637 MRF485 2678
25C2895 MRF325 2557 250638 2N6081 2-100
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorala Motorola Motorcla Motorola
Industry Direct Similar Page Industry Direct Simtlar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
250651 2N4428 2.25 AS23 MRF521 2-705
280652 2N4428 2.25 AS28 MRF521 2:705
25C730 2N4427 223 AS51 MRF942 2-933
25C821 2N4427 223 A561 MRF962 2153
25C822 2Nd427 28 AST3 MRF942 2933
25C823 2N5109 244 A574 MRF572 2-754
25C824 2N5943 283 A80-12 MRF492 2-684
25C831 MRF321 2-549 A80-12G MRF492 2-684
25C852 2N5943 283 ABC900-60E AMRS00-60 57
25C890 MRF515 2-697 ACR900-30E ACR00-30E 52
25C891 MRF652 2816 ACR900-30U ACR900-30E 52
25C892 MRF653 2:820 AMR175-60 AMR175-60 53
25C988 MRF914 292 AMR225-60 AMR225-60 5-4
25C988A MRF914 2.922 AMR440-60 AMR440-60 55
250990 MRF323 2853 AMR470-60 AMR470-60 56
250994 2N4d27 23 AMR900-30 ACR900-30E 52
250938 MRF237 2-506 AMR900-60 AMR900-60 57
358218 2N6603 2125 AMR900-60A AMR900-60A 510
35825E 2N6603 24125 AMR900-80 AMR900-80 44
40637A MRF515 2:697 AMR960-100 AMR960-100 44
41009A 2NS844 280 AMR960-35E ACR900-30E 52
8BSE10 MRF892 2-895 AMR960-70E AMR960-80 44
8BSE0 MRF894 2-899 AMR960-70U AMR950-80 44
8MOB1 MRF838A 2850 AMR960-30 AMR960-80 44
8MOB10 MRF840 2859 AP15-12 MRF261 2519
8MOB15 MRF842 2-869 AP30-12 MRF477 2670
8MOBISE MRF873 2883 AP30-12L MRF477 2670
8moB2 MRF839 2-854 AT0017 MRF904 2913
6MO0B25 MRF844 2873 AT0017A MRF904 2:913
8MOB30 MRF844 2973 AT004 MRF904 2913
B8MOCB45 MRF846 2876 AT0045 MRF904 2913
BMOBS MRF840 2859 AT1425 BFRS0 2-145
8MOBSE MRF839F 2854 AT1825 2N6604 2129
9BSE10 MRF892 2895 AT1845 2N6603 2125
9BSE2 MRF830 2897 AT1845A 2N6603 2125
9BSE35 MRFB94 2-899 AT25 MRF01 2-907
9BSESS MRF898 2903 AT25A MRF901 2-907
A-AU12 MHWB06A1 5-142 AT258 MRF501 2907
A-AU30 MHWB0BA1 5-142 AT2625 2N6603 2125
A15-12 MRF406 2604 AT2645 2N6603 2125
A210 MRF517 2700 AT2645A 2N6603 2125
A4 MRF581 2.764 AT2715 MRF362 2153
A25-28 MRF314A 2533 ATS0 BFR90 2-145
A2 2N6081 2-100 AT51 BFR90 2-145
A3-28 2N5641 264 ATS2 BFR90 2-145
A400 MRF904 2913 ATV5030 ATV5030 512
A401 MRF914 2922 ATV50908 ATV50808 515
A402 MRF904 2913 ATVE030 ATV6031 516
A3 MRF914 2922 ATV6031 ATV6031 516
A406 MRF965 2153 ATV7050 ATV7050 517
Ad40 MM4049 2:216 ATV7060 ATV7060 519
A485 BFX89 2-166 Bt-12 MRF553 2733
A486 BFW92A 2-161 B1212 2N6081 2100
A480 BFX89 2-166 B12:28 2NS5642 267
AS00 2N6603 2125 B2-8Z 2N6080 2.97
AS01 2N6603 2125 B25-28 2N5643 270
A510 2N6604 2129 B2512 206082 2103
As11 2N6604 21129 B3-12 2N6080 2:97
A516 MRF581 2764 B3-28 2NS641 264
A522 MRF521 2-705 B30-12 2N6083 2106

MOTOROLA RF DEVICE DATA
9-6



ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motorcla Moterola Motercla

Industry Direct Similar Page Industry Direct Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
B40-12A 2N6084 2109 BFR9S BFR36 2153
BAO-28 2N5643 270 BFRI6S MRF580A 2-764
B45-12 2NB084 ' 2109 BFR99 BFR99 421
B512 2N6081 2100 BFRC90 BFRC90 421
B5-8Z 2N6080 2.97 BFRCI1 BFRC91 42
B70-28 2N6166 2112 BFRC96 BFRC9 2153
B8-12 MRF212 ’ 16 BFS17 BFR93 2152
BALO105-100 MRF392 2-593 BFS17S BFR93 2152
BALD105-50 MRF3%0 2-589 BFS22A 2N3924 214
BAMI00SR MRF317 2545 BFT24 MRF931 2925
BAM120 MRF317 2:545 BFT50 MRF904 2:913
BAMI20SR MRF317 2.548 BFT95 MRF536 2-216
BAM20 MRF314 253 BFT9% MRF536 2216
BAM4O MRF315 2.637 BFW18A MRF517 2-700
BAMA4OSR MRF315 2537 BFW17A MRF517 2-700
BAMBO 2N6156 2112 BFW46 2N3924 214
BAMBOSR 2N6166 2112 BFW47 2N3553 238
BF100-35 MRF174 2:452 BFW32A BFW32A 2161
BF14-35 MRF136 2345 BFW33 MRFI11 2919
BF25-35 MRF137 2:355 BFW34 MRF559% 2-747
BF50-35 MRF172 2444 BFXB9 BFX89 2:166
BF679 MRF536 2:216 BFYS0 BFYS0 2-166
BF7-35 MRF134 2387 BG41C MHW710-3 5120
BFG195 MRF571 2754 BGD102 MHW5185 5175
BFGI0A ) MRF901 2.907 BGDS02 MHW6185 5175
BFGIIA MRF2369 : 2-1004 BGX885 CA%01 520
BFGY% MRF961 21583 BGY40A MHW709-1 5116
BFP10 MRF914 2922 BGY40B MHW709-2 5116
BFPIIA MRF2369 2-1004 BGY40C MHW709-3 5-116
BFPS6 MRF581 2-764 BGY41A MHW710-1 5120
BFQI7 MRFQ17 2-1063 BGY418 MHW710-2 5120
BFQ18A MRFS5812 21037 BGY41C MHW710-3 5120
BFQ19 MRFQ19 21065 BGY49A MHW720A1 5128
BFQ22 ' MRF904 2913 BGY498 MHW720A2 5128
BFO22S MRF914 2922 BGYS0 MHW5122A 5-165
BFQ23 MRF536 2-216 BGY51 MHW5122A 5165
BFQ34 TP3401 21222 BGY52 MHW5171A 517
BFQ34T MRF580 2.764 BGY53 MHW5172A 5171
BFQ42 MRF607 2-784 BGY54 MHW5171A 5171
BFQ43 MRF237 2:506 BGYS5 MHW5172A 51N
BFO51 MRF536 2-216 BGY56 MHW5222A 5178
BFQS3 MRF914 2922 BGY57 MHW5222A 5178
BFQ66 MRF572 2754 BGY584 MHW6171 5193
BFQ68 TP3402 21225 BGY584A MHW6181 5194
BFQ85 MRF571 2754 BGY585 MHW6172 5-193
BFR36 MRF517 2700 BGY585A MHW6182 5194
BFR38 2N4959 227 BGY587 MHW6222 519%
BFR49 2N6603 2125 BGY58A MHW5342A 5-185
BFRS3 MMBRO20L 2-226 BGY59 MHW5382A 5187
BFR83 MRF511 2692 BGY61 MHW1134 5161
BFRS4 MRF511 2:692 BGY6S MHW1184 5161
BFR85 MAF511 2692 BGY67 MHW1224 5161
BFRS0 BFR90 245 BGY67A MHW1244 5-161
BFR90A BFR30 2-145 BGY70 MHW5122A 5165
BFR9t BFRI1 2148 BGYT1 MHW5122A 5-165
BFR31A MRF5T1 2754 BGY78 MHW5342A 5185
BFR92 BFR32 2:151 BGY81 MHW5122A 5165
BFR93 BFR93 2-152 BGY84 MHW5171A 5171
BFR34 MRF587 2772 BGY84A MHW5181A 5173
BFRS5 MRF517 2700 BGY8S MHW5172A 517
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ALPHANUMERIC CROSS REFERENCE (continued)

Matorola Motorola Motorola Motorola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
BGY85A MHW5182A 5173 BLW64 MRF208 1.7
BGYB6 MHW5222A 5178 BLW75 MRF226 2-484
BGY8? MHW5222A 5178 BLW76 MRF464 2-654
8GY88 MHW5342A 5-185 BLW77 MRF422 2-616
BGYJIA MHWB06A2 5142 BLW78 MRF464 2-654
BGY91B MHWB06A3 5142 BLW79 2N5944 2:90
BGY32C MHW81243 5152 BLW80 MRF652 2816
BLF145 MRF138 2:363 BLW81 2N5946 29
BLF147 MRF140 2:368 BLWSB2 MRF644 2-798
BLF175 MRF148 2-384 BLW83 MRF426 2:620
BLF177 MRF150 2-389 BLW84 MRF314 2533
BLF242 MRF134 2337 BLWB5 MRF224 2-109
BLF244 MRF136 2:345 BLW86 MRF315 2537
BLF245 MRF137 2:355 BLWS? 2N6082 2-103
BLF246 MRF172 2444 BLW89 MRF5174 2-1025
BLF278 MRF151G 2400 BLW90 MRF5175 2-1028
BLF388 MRF175GV 2:460 BLW91 MRF321 2-549
BLT90 MRF557 2-742 BLWSS MRF429 2-632
BLTS0SL MRF557 2742 BLW96 MRF448 2:642
BLU2012 MRF644 2738 BLW97 MRF422 2616
BLU4SM2 MRF646 2:802 BLwsg TPV598 21312
BLUS2 MRF390 2:589 BLW99 MRF421 2612
BLUS3 MRF392 2593 BLX13 MRF426 2-620
BLUSON2 MRF648 2-806 BLX13C MRF426 2620
BLUSS MRF581 2764 BLX14 MRF464A 2-654
BLU99 MRF839 2854 BLX39 MRF315A 2537
BLV1O MRF212 16 BLX65 MRF629 19
BLVI1 MRF221 2100 BLX66 2N5944 290
BLV1312 MRF221 2100 BLX67 2N5946 2-90
BLV20 2N5641 264 BLX68 2N5946 290
8Lv21 MRF314 2533 BLX69A MRF654 2-824
BLV25 TP9383 2-1243 BLX% MRF313 2:531
BLV30 MRF5175 2-1028 BLX91A MRF313 2531
BLV31 TPV3%4A 21291 BLX92 MRF5174 21025
BLV32F TPV385 21287 BLX92A MRF5174 21025
BLV33 TPV376 1-16 BLX93 MRF321 2:549
BLV33F TPV387 21289 BLX93A MRF321 2-549
BLV36 TPV3100 21324 BLX34A MRF325 2557
BLV38 TPV13258 1-16 BLX94C MRF323 2:553
BLV4512 MRF433 2640 BLX95 MRF325 2-557
BLVS7 TPVB57 21314 BLX9%6 TPV5%6 1-16
BLVSY TPV6958 21322 BLX97 TPV597 21309
BLV7512 MRF247 2512 BLX98 TPV588 21312
BLV75/12 MRF247 2512 BLY53A 2N5946 290
BLvs0/28 MRF316 2541 BLYS7 MRF485 2678
BLVS0 MRF838A 2850 BLY58 2N6081 2-100
BLVE2 MRF840 2859 BLY59 2N5641 264
BLV93 MRF840 2859 BLY60 PT9734 2123
BLVS4 MRF873 2883 BLYS7A MRF212 1-6
BLV94 TP3012 21179 BLY87C MRF2628 2-1009
BLVSS MRF844 2873 BLY8BA 2N6081 2-100
BLV36 MRF846 2-876 BLYBBC 2N6081 2-100
BLva7 MRF894 2-899 BLYBIA 2N6082 2-103
BLW29 MRF2628 2-1009 BLY8SC 2N6082 2103
BLW31 MRF1946A 2-1000 BLY8IC TP2325 21157
Blwa2 TPV536 1-16 BLY91A 2N5641 264
BLW33 TPV597 21309 BLY91C 2N5641 264
BLW34 TPV693 21319 BLY92A 2N5642 267
BLWG60 2N6084 2109 BLYS2C 2N5642 267
BLW6OC 2N6084 2109 BLY93A MRF314A 2:533

L
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorela Motorola Motorola Motorola
Industry Direct Similar Page tndustry Direct Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
BLY93C MRF314A 2.533 CA2818B CA2818 531
BLY94 MRF315A 2:537 CA2818H CA2816H 531
BM100-28 MRF317 2-545 CA2820 CA2820 534
BM45-12 MRF247 2:512 CA28208 CA2820 54
BM70-12 MRF247 2:512 CA2820H CA2820H 5-34
BMBO0-12 MRF247 2512 CA2830 CA2830 537
BP15-12 MRF262 2523 CA2830B CA2830 §37
BP30-12 MRF264 2827 CA2830H CA2830H 537
BP30-12L MRF264 2.527 CA2832 CA2832 540
BP8-12 - MRF262 2523 CA28328 CA2832 540
BTS00 BTS00 24170 CA2832H CA2832H 5-40
BT500F BT500F 217 CA2833 CA2833 537
C1-12 TP2502 21162 CA2838 CA2838 -
C1-28 MRF313 2:531 CA2839 CA2839 -
c12-12 MRF§27 2:786 CA2839H CA26839H -
C12:28 MRF321 2.549 CA2840 CA2842 543 .
C28Z MRF752 2-836 CA2840H CA2842 543
C25-28 MRF323 2:553 CA2842 CAZ842 543
C2M100-28 MRF329 2.569 CA28428 CA2842 543
C2M100-28A MRF329 2-569 CA2842H CA2842H 543
C2M50-28 MRF326 2:561 CA2846 CA2842 5-43
C2M50-28R MRF326 2:561 CA2850 MHW5182A 5173
C2m60-28 26439 2121 CAZ2850R CA2850R 546
C2M60-28R 2NB439 24121 CA2850RH CA2850R 5-46
C2M70-28R MRF327 2.565 CA2851R CA2851R 5-46
C312 MRF652 2816 CA2870 CA2870 549
328 MRF5174 21025 CA2870B MHW5342A 5-185
C40-28 MRF325 2657 CA2870H CA2870H 549
C512 MRFg52 2:816 CA2875R CA2875R 582
C5-82 MRF754 2840 CA2875RH CA2875R 552
CA100 MHWS171A 517 CA2876R CA2875R 5-52
CA200 MHW5172A 517 CA2876RH CA2875RH 5-52
CA2100 MHW5171A 5171 CAZ880R CA2875R 552
CA2101R MHW5171R - CA2685 MHW6185 5175
CA2200 MHW5171A 517 CA2885R MHW6185 5175
CA2201R MHW5172R - CA2888 CA2832 5-40
CA2300 MHW5222A 5178 CA2888H CA2832H 540
CA2300R MHW5222R 1- CA2889 CA2832 540
CA2301 MHW5222A 5178 CA2889H CA2832H 540
CA2301R MHW5222R 1- CA28% CA2870 549
CA2418 MHW1184 5161 CA2830B CA2870 549
CA2422 MHW1224 5-161 CA2B90H CA2870H 549
CA2600 MHW5342A 5185 CA2891 CA2820 534
CA2700 MHW5382A 5187 CA2891H CA2820H 534
CA2800 CA2800 522 CA3100 MHWS5171A 5171
CA28008 CA2800 52 CA3101 MHW5172A 51N
CA2800H CA2800 522 CA3101R MHW5172R -
CA2810 CA2810C 525 CAN70 MHW5171A 5171
CA23108 CA2810C 525 CA3170R MHW5172R -
CA2810C CA2810C 525 CA3180 MHW5141A 5167
CA2810H CA2810C 525 CA3200 MHW5172A 51N
CA2812 MHW593 5100 CA3201 MHW5172A 51N
CA28128 MHW593 5-100 CA3201R MHW5172R -
CA2812H . MHW593 5-100 CA3218 MHW5182A 5173
CA2813 CA2813C 528 CA3220 MHWS5181A 5173
CA28138 CA2813C 528 CA3220R MHW5182R -
CA2813C CA2813C 528 CA3270 MHW5172A 5171
CA2813CH CA2813CH 528 CA3270R MHW5172R -
CA2813H CA2813CH 528 CA3280 MHW5141A 5167
CA2818 CA2818 5-31 CA3300 MHW5222A 5178
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorcla Motarola Motorcla Moterola
Industry Direct Simitar Page Industry Direct Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
CA3300R MHWS5222R - CAS520 MHW5185 5175
CA3301 MHW52224 5178 CAS520R MHW5185R 5175
CA3301R MHW5222R - CA5600 MHW53424 5185
CA3600 MHW53424 5185 CA5700 MHW5382A 5187
CA3700 MHW53824 5187 CAS800 CAS800 5-64
CA401B MHW1182 - CAS800H CAS5800H 564
CA4101 MHW5171A 5171 CA5815 CA5815 567
CA4101R MHW5172A 5171 CA5815H CAS815H 567
CAd16 MHW1184 5-161 CA601BU MHWS342A 5185
CA4170 MHWS5171A 517 CA6101 MHW6181 5-194
CA4170R MHW5172R - CAG201 MHW6182 5194
CA418 MHW1184 5-161 CAB220 MHW6181 5-194
CA4180 MHW5141A 5-167 CAG36 MHWS5342A 5185
CA4200R MHW5172R - CA6501 MHW6185 5-175
CAd201 MHW5172A 517 CA6501R MHW6185R 49
CA4201R MHW5172R - CAB520 MHW6185 5175
CAd4220 MHW5181A 5173 CAB5207 MHW6185R 49
CA4220R MHW5182R - CA7901 CA7901 5-74
CAd270 MHW5171A 51N CAB01 MHW590 591
CA4270R MHW5172R - CA804 MHW5%0 591
CA4280 MHW5141A 5-167 CA860 MHW592 597
CA4300 MHW5222A 5178 CA870 MHW590 591
CA4300R MHW5222R - CA9%00 CA%01 520
CA4301 MHW5222A 5178 CAS01 CAS01 520
CA4301R MHW5222R - CAB914 CA901 520
CA441Y MHW1134 5-161 CAR2424H CAR2424H 413
CAd412 MHW1134 5161 CAR2800 CAR2800 41
CA4418 MHW1184 5-161 CAR2810 CAR2810 411
CA4418R MHWS5182R - CAR2812 CAR2812 -
CAda2 MHW1224 5161 CAR2813 CAR2813 411
CA4422R MHW5222R - CAR2818 CAR2818 41
CA4424 MHW1244 5-161 CAR2820 CAR2820 411
CA4600 . MHW3342A 5-185 CAR2830 CAR2830 41
CA4700 MHW53424 5-185 CAR2832 CAR2832 41
CA4800 CA4800 555 CAR2839 CAR2839 —
CA4800H CA4800H 555 CAR2842 CAR2842 41
CA4812 CA4812 558 CAR2850R CAR2850R 41
CA4812H CA4812H 558 CAR2870 CAR2870 41
CA4815 CA4815 562 CAR2875R CAR2875R 411
CA4815H CA4815H 562 CAR2876R CAR2876R -
CAS001 MHW5182A 5173 CAR4800 CAR4800 411
CAS001R MHW5182R - CAR4812 CAR4812 411
CA5100R MHW5181R - CAR4815 CAR4815 411
CAS5101 MHW5181A 5173 CARS800 CARS800 411
CA5101R MHW5181R - CARS5815 CARS5815 411
CA5170 MHW5171A 517 C01752 MRF317 2545
CA5170R MHW5172R - CD1802 MRF226 2484
CA5180 MHW5141A 5167 CD1880 €D1880 -
CA5200R MHW5182R - CD1979 MRF325 2:557
CA5201 MHW51824 5173 CD2035 MRF5175 2-1028
CA5201R MHW5182R 5173 CD2087 MRF5175 21028
CA5270 MHW5172A 51N C02083 MRF321 2:549
CA5270R MHW5172R - C02089 MRF323 2553
CA5280 MHW51424 5167 CD2505 MRF5175 2-1028
CA5300 MHW5222A 5178 CD2514 2N6081 2-100
CAS300R MHW5222R - CD2545 MRF450 2648
CA5301 MHW5222A 5178 CD2810 - MRF321 2-549
CA5301R MHW5222R - CD2811 MRF321 2-549
CAS501 MHW5185 5175 CD2812 MRF321 2549
CAS501R MHW5185R 5175 CD2813 MRF321 2549
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorala Moterola Motorola Motorola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
CD3025 2N5946 290 C28230 MWA230 5229
CD3240 CD3240 - CZ8310 MWA310 5237
CDAN0 MRF315 2537 CZ8320 MWA320 5237
CD3401 MRF316 2:541. C23330 MWA330 5237
CD3403 MRF317 2545 CZs401 MWA110 5214
C03463 MRF421 2612 028402 MWA120 5214
CD3660 MRFC901 42 CZ8403 MWA230 5229
CD4024 MRF224 2109 CZ8404 MWA230 5229
CD4880 CD4880 - C28461 MWA110 5214
CD5890 CD5890 - C28462 MWA120 5214
CD5916 MRF5174 21025 CZB463 MWA230 5229
€05918° MRF321 2:549 CZ8464 MWA230 5229
CD5919A MRF323 2:553 D1-12E MRF838A 2-850
C05944 2N§%44 290 D1-28 MRF313 2531
CD5845 2N5945 290 D172-12 MRF838A 2-850
CD5346 205946 290 D10-28 MRF321 2:549
CD6105 MRF325 2-557 D1OP MRF1015MA 2972
CD6105A MRF325 2557 D2-12E MRF839 2:854
CD7012 MRF44 2650 D20-28 MRF323 2553
CF4-28 MRF161 2412 D3-28 . MRF5174 2:1025
CG125 2N6603 21125 DHP02-36-40 DHP02-36-40 582
CG125A 2N6603 2125 DHP05-18-20 DHP05-18-20 583 -
CG125B MRF872 2754 DHP05-36-10 DHP05-36-10 5-84
CG125C MRF572 2754 DHP10-14-15 OHP10-14-15 5-85
CG125D 2N6604 2129 DHP10-32-08 DHP10-32-08 586
CG125L 2N6604 24129 DM10P MRF1015MB 24972
CG127 MRF572 2-784 DM30-12BA MRF844 2813
CG127A MRF572 2754 OM30P MRF1035MB 2976
CG1278 MRF572 2754 DM50P MRF1030MB 2-580
CHEO TP2502 21162 DMB10-12 MRF840 2-859
CM10-124 MRF641 2:794 DMB10-12BA MRF840 2859
CM10-28 MRF321 2:549 DMB10-25 MRF892 2895
CM20-12A MRF641 2794 DMB15-12 MRF842 2869
CM25-28 MRF325 2-557 DMB20-12 MRF842 2-869
CM25-28A MRF325 2.557 DMB20-12BA MRF842 2-869
CM30-12A MRF644 2-798 DMB30-12 MRF844 2813
CM45-12A MRF646 2:802 DMB30-25 MRF894 2:899
CM45-28 MRF326 2:561 DMB45-12 MRF846 2876
CM60-12A MRF648 2806 DMB45-12BA MRFB46 2876
CM80-28 MRF327 2-565 DMB5-12 MRFB40 2859
CM80-28R MRF327 2:565 DMB5-12BA MRF840 2859
CMES50-12 MRF648 2-806 DME10 MRF1015MA 24972
CP512 MRF660 2828 DME120L . MRF1150MA 2988
CR2424 CR2424 5-78 DME150 MRF1150M 2:984
CR2424H CR2424H 5-78 DME2 MRF1002MA 2:960
CR2424R CR2424R 413 OME25 MRF1035MA 2976
CR2425 CR2425 578 DME250 MRF1250M 2992
CTC1175M MRF1150M 2:984 DME30L MRF1035MA 2976
CTC1350M MRF1325M 2996 DME375 MRF1325M 2-9%
CTCv4 MRF464A 2654 DME375A MRF1325M 2-99%6
CTC15 MRF428 2:628 OMES0 MRF1090MA 2880
CTC2001A MRW2001 2-1067 DMESL MRF1008MA 2-968
CTC2003A MRW2003 2-1067 DME? MRF1008MA 2-968
CTC2005A MRW2005 21067 DME7S MRF1030MB 2:980
CTC2010 MRW2010 2-1067 OMEG250 MRF1250M 2:992
CZ8110 MWA110 5214 DMEG70 MRF1090MA 2980
CZ8120 MWA120 5214 DV1006 MRF137 2.355
CZ8130 MWA130 5214 DV1007 MRF171 2-436
Cz8210 MWA210 5229 DV1008 MRF172 2-444
Cz8220 MWA220 5229 DV1010 MRF174 2452
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motorola Motorola Motorola

Industry Direct Similar Page . Industry Direct Simtlar Page

Part Number. Replacement Replacement No. Part Number Replacement Replacement No.
DV28055 MRF134 2307 01006 MRF317 2545
DV2810S MRF135 2345 02000 MRF325 2557
V281200 MRF174 2452 J02005 MRF325 2557
Dv2820S MRF171 2436 J02007A 2N6439 2121
DV2880U MRF172 2444 J02009 MRF325 2:557
ESM269 MRF914 2922 J02014 MRF326 2561
FF124 FF124 5-87 J02015A J02015A 2172
FF124B FF124B 587 02016 MRF327 2:565
FF224 FF24 589 H2017 TP5060 21239
FF24B FF2248 589 J02017 TP5060 211239
FM150 TP9383 2-1243 J03012 MRF641 2794
FM175 TP9383 21243 J03015 MRF641 2794
FR1030 RF1030 21136 J03025 MRF644 2-738
GM-104-100 MRF329 2-569 J03028 MRF644 2-798
GM-104-1A MRF313 2531 J03030 MRF646 2-802
GM-104-20 MRF323 2.553 J03035 MRF646 2-802
GM-104-4 MRF5174 21025 J03037 03037 2173
GPA1001 MWA310 5237 J03040 MRF646 2-802
GPA1002 MWA320 5-237 J03045 MRF646 2:802
GPA1003 MWA330 5-237 J03050 MRF650 2:810
GPA1004 MWA320 5237 J03055 MRF648 2:806
GPA1005 MWA320 §-237 J03060 MRF648 2806
GPA1006 MWA320 5237 J03401 MRF840 2-859
GPA1007 MWA320 5237 J03402 MRF842 2-869
GPAS01 MWA210 5229 J03403 MRF844 2873
GPAS02 MWA220 5229 J03404 MRF844 2873
GPAS03 MWA230 5229 J03405 MRF846 2876
GPA510 MWA210 5229 J03406 MRF846 2:876
GPAS11 MWAZ20 5229 J03501 MRF892 2895
GPA512 MWA230 5229 J03502 MRF894 2899

GPD110 MWA110 5214 J04020 MRF216 -

GPD120 MWA120 5214 J04028 MRF216 -

GPD130 MWA130 5214 J04030 MRF2t6 -
GPD310 MWA310 5237 J04036 MRF240A 2508

GPD320 MWA320 527 J04040 MRF216 -
GPD330 MWA330 5237 J04045 MRF240A 2-508
GPD401 MWA110 5214 J04070 MRF4070 2-1015
GPD402 MWA120 5214 J04075 MRF247 2512
GPD403 MWA230 5229 J04080 MRF247 2512
GPD404 MWA230 5229 LMILt MRF8%0 2887
GPD461 MWA110 5214 LNA1001 MWA310 5237
GPD462 MWA120 5214 LT1001A LT1001A 2-182
GPD463 MWA230 5229 L1739 LT1839 2-189
GPD4s4 MWA230 5229 LT1814 LT1814 2-185
H100-28 MRF422 2616 mg17 L1817 2-187
H100-50 MRF428 2:628 LT1839 LT1839 2-189
H175-50 MRF428 2:628 LT2001 LT2001 249
H50-28 MRF464 2:654 LT3005 LT3005 2185
HMIL-100-28 MRF422 2:616 LT3014 LT3014 2-198
HMIL-150-50 MRF429 2:632 LT3046 LT3046 2-202
HXTR2102 2N6604 2129 LT3047 MRF904 2913
HXTR6104 2N6603 2125 LT3072 MRF904 2913
HXTR6105 2N6603 2125 LT3203 MRF580 2764
IMD2001 MRW2001 2-1067 73204 MRF581 2764
IMD2003 MRW2003 21067 LT3700 2N6603 2125
IMD2005 MRW2005 21067 LT3703 MRF901 2907
IMD2010 MRW2010 2-1067 LT3704 MRF901 2907
IMDB04HA MRW2001 21067 LT3746 MRF805 2917
IMD604HB MRW2003 2-1067 13772 MRF904 2913
IMDB04HC MRW2005 21067 LT4217 LT4217 421

MOTOROLA RF DEVICE DATA
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motorola Moterola Motarola
Industry Direct Similar Page Industry ) Direct Similar .Page
Part Number Replacement Replacement No. Part Number Replacemsnt . Replacement- | No.
74239 LT4239 421 MC5813 MHW1134 ' 5161
L4403 BFRS6 2153 MC5814 - MHW5222A 5178
LT4404 MRF61 2153 MC5815 MHW5222A 5178
LT4485 MRF962 2153 - MC5816 MHW6222 5-1%6
LT4700 2N6603 2125 MC5817 MHW6222 5196
LT4703 BFR91 2148 MC5818 MHW1184 B §-161
LT4704 MRF571 2754 MC5819 MHW6181 5194
LT4746. MRF965 2153 MC5820 MHW6182 5194
LT4172 MRF914 2922 MC5821 MHW5342A 5-185
LT5217 MRF522 2705 MC5822 MHW1224 5-161
175239 MRF524 2705 MC5824 MHW1244 5161
L75817 - LT5817 2-208 MD4957 MD4957 ' 2-210
LT5839 L75839 2208 MHW10000 MHW10000 5200
MS57704H MHW710-2 5120 MHW10001 MHW10001 5200
M57704L MHW710-1 5120 MHW10002 MHW10002 5200
MS7704LM MHW710-1 5120 MHW10003 MHW10003 5-200
M57704M MHW710-1 5120 MHW1121 MHW5122A 5165
M57704UH/SH MHW710-3 5120 MHW1122 MHW5122A 5-165
M57714H MHW709-2 5116 MHW1184 MHW1184 5161
MS7714LM MHW709-1 5116 MHW1222 MHW5222A 5178
M57714UH/SH MHW709-3 5116 MHW1224 MHW1224 5161
M577201L MHW720A1 5128 MHW1244 MHW1244 5-161
M57729H MHWT720A2 5-128 MHW1341 MHW5342A 5185
M57734 MHW720A2 5128 MHW1342 MHW5342A 5185
M57739 MHWB806A2 5-142 MHW2172 MHW5172A 517
M57739A MHWB806A2 5-142 MHW3171 MHW5171A 517
M57744 MHWB812A3 5152 MHW3172 MHW5172A 5171
M57752 MHW710-1 5120 MHW3181 MHW5181A 5173
M57764 MHWB20-2 5-156 MHW3182 MHW5182A §173
M57768 MHWB12A3 5152 MHW3222 MHW5222A 5178
M57769 MHWB06A4 5142 MHW3272A MHW5272A 5181
M57773 MHW803-1 5137 MHW3342 MHW5342A 5185
M57782 MHWB07-1 5147 MHW3382A MHW53824 . 5187
M57783H MHW807-2 5103 MHW4524F FF124 587
M57783L MHW607-1 5103 MHW5122A MHW5122A 5165
M57785H MHWE07-2 5103. MHWS5141A MHW5141A 5167
M57785L MHW607-1 5103 MHW5142 MHW5142A 5167
M57785M MHW607-2 5103 MHW5142A MHW5142A 5167
M57786M MHW707-2 5111 MHW5171 MHW5171A 51N
M57789 MHW812A3 5-152 MHW5171A MHWS171A 5171
M57791 MHW807-2 5147 MHW5171R MHW5171R -
M57792 MHW820-1 5156 MHW5172 MHW5172A 517
M57794 MHWB06A3 : 5142 MHW5172A MHW5172A 517
M57795 MHW803-2 5137 MHW5172R MHWS172R =
M57798M MHW707-2 51 MHW5181 MHW5181A 5173
M67709 MHW710-2 5120 MHW51B1A MHW5181A 5173
M67709M - MHW710-1 5120 MHWS182 MHW5182A 5173
MeTN7 MHWB807-2 5147 MHW5182A MHW5182A 5173 .
M67720 MHWB20-3 5-156 MHW5162R MHW5182R -
M67728H MHW720A2 5128 MHW5185 MHW5185 5175
Me7729L MHW720A1 5128 MHWS5185R MHW5185R 49
MC5381 MHW5181A 5173 MHW5222 MHW5222A 5178°
MC5382 MHW5182A 5173 MHW5222A MHW5222A 5178
MC5383 MHW5342A 5-185 MHW5222R MHW5222R -
MC5384 MHW5181A 5173 MHW5272A MHW5272A 5181
MC5385 MHW5182A 5173 MHW5341 MHW5342A 5185
MC5386 MHW5342A 5-185 MHW5342 MHW5342A 5-185
MC5387 MHW6181 5194  MHW5342A MHWS5342A 5185
MC5388 MHW6182 5194 MHW5382 MHW5382A 5-187
MC5389 MHW5342A 5-185 MHW5382A MHW5382A 5187

-
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ALPHANUMERIC CROSS REFERENCE (continued)

Motarota Moatorcla Motorcla Motorola
Industry Birect Similar Page Industry Birect Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
MHW580 MHW5342A 5185 MKB12100WS MRF1090MA 2980
MHW590 MHW590 591 MKB12140W MRF1090MA 2:980
MHW591 MHW591 5% MM1500 MRF305 2917
MHW592 MHW592 597 MM1500A MRF305 2917
MHW593 MHW593 5100 MM1501A MRF305 2917
MHW5%4 MHW5171A 517 MM1549 MRF5174 21025
MHW535 MHW5172A 51N MM1550 MRF321 2-549
MHW607-1 MHW607-1 5103 MM1551 MRF323 2553
MHWG07-2 MHW607-2 5103 MM1557 2N5641 264
MHW6141 MHW6141 5191 MM1558 2N5642 264
MHW6142 MHW6142 5191 MM1559 2N5643 270
MHW6171 MHWB171 5193 MM1561 2N6166 2112
MHW6172 MHW6172 5193 MM1601 2N5589 -
MHW6181 MHWG181 . 5194 MM1602 2N5590 -
MHW6182 MHW6182 5-194 MM1603 2N5591 -
MHW6185 MHW6185 8175 MM1605 MRF914 2:922
MHW6185R MHW6185R 49 MM1606 MRF914 292
MHW6222 MHW6222 5196 MM1607 MRF914 2922
MHW6272 MHW5272A 5181 MM1608 2N6080 297
MHWE342F MHW53424 5185 MM1612 MRF237 2-506
MHW707-2 MHW707-2 &M MM1620 2N5849 279
MHW703-1 MHW709-1 5116 MM1622 2N5849 279
MHW709-2 MHW709-2 5116 MM1632 2N5941 -
MHW703-3 MHW709-3 5116 MM1633 2N5G42 -
MHW710-1 MHW710-1 5120 MM1646 2N5849 219
MHW710-2 MHW710-2 5120 MM1660 2N5944 290
MHW710-3 MHW710-3 5120 MM1661 MRF652 2816
MHW720-1 MHW720-1 5124 MM1662 MRF653 2820
MHW720-2 MHW720-2 5124 MM1665 MRF644 2798
MHW7T20A1 MHW720A1 5128 MM1666 2N6082 2103
MHW720A2 MHW720A2 5128 MM1667 2N6083 2-106
MHW801-1 MHWB801-1 §132 MM1668 2N6084 2109
MHWS01-2 MHW801-2 5132 MM1669 2N6084 2109
MHW801-3 MHWB01-3 5132 MM1680 2N6080 297
MHW801-4 MHWS014 5132 MM1681 2N6081 2:100
MHW802-1 MHWB803-1 5137 MMI713 MRF515 2:697
MHW802-2 MHWS03-3 5137 MM1843 MRF515 2697
MHW803-1 MHWB03-1 5137 MM1845 MRF515 2697
MHW803-2 MHWB03-2 5137 MM4018 MM4018 2214
MHW803-3 MHWB03-3 5137 MM4020 2N6094 -
MHWB806-1 MHWB06A1 5142 NMé021 2N6095 -
MHW806-2 MHWB06A2 §142 MM4022 2N609%6 -
MHWS06-3 MHWS06A3 5142 MM4023 2N6097 -
MHWB06-4 MHWB806A4 5142 MM4049 MM4049 2216
MHWB06A1 MHW806A1 5142 MM439 . 24959 22
MHW806A2 MHWB806A2 5142 MM4500 2N5583 2680
MHWB06A3 MHWB06A3 5142 MMS177 MRF325 2551
MHWB806A4 MHWB06A4 5142 MM8000 MMB000 2-220
MHW807-1 MHW807-1 5147 MM8001 MMB001 2:220
MHW807-2 MHW807-2 5147 MMB002 2N5943 283
MHWB808-1 MHW806A1 5142 MM8003 MRF511 2692
MHW808-2 MHWB06A2 5142 MMB0C4 MRF475 2662
MHW808-3 MHWB806A3 5142 MM8006 2N5031 2:36
MHW8084 MHWB06A4 5142 MM8007 2N5032 236
MHW812-3 MHWS12A3 5152 MM8008 MRF805 2917
MHW812A3 MHW812A3 5152 MMB009 MMB8009 2-222
MHW820-1 MHW820-1 5156 MM8010 MRF905 2917
MHW820-2 MHW820-2 5156 MM8011 MRF905 2917
MHW820-3 MHW820-3 5156 MM8012 MRF511 2-692
MKB12040WS MRF1035MA 24976 MM8020 2N5836 2713
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motarola Motorola Moterola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.

MM8021 2N5837 2-73 MRA1014-2 MRA1014-2 2278
MM8023 2N5943 2-83 MRA1014-2H MRA1014.2H 2-285
NNBR2060 MMBR2060L 2225 MRA1014-35 MRA1014-35 2278
MMBR2060L MMBR2060L 2225 MRA1014-6 MRA1014-6 2218
MMBR2857 MMBR2857L 220 MRA1014-6H MRA1014-6H 2-285
MMBR2857L MMBR2857L 2230 MRA1214-55H MRA1214-55H 2-287
MMBR4957 MMBR4957L 2231 MRA1300-10L MRA1300-10L 2-290
MMBRA95TL MMBR4957L 2231 MRA1417-11 MRA1417-11 2.292
MMBR5031 MMBRS031L 2233 MRA1417-11H MRA1417-11H 2206
MMBRS031L MMBRSO31L 220 MRA1417-2 MRA1417-2 229
MMBR5179 MMBR5179L 2-234 MRA1417-25A MRA1417-25A 2:292
MMBR5179L MMBRS178L 224 MRA1417-2H MRA1417-2H 2-286
MMBR536 MMBR536L 2235 MRA1417-6 MRA1417-6 2292
MMBR536L MMBRS538L 2235 MRA1417-6H MRA1417-6H 2-296
MMBRS71 MMBRS71L 2241 MRA1600-13 MRA1600-13 2-298
MMBR571L MMBRS71L 2241 MRA1600-2 MRA1600-2 2-298
MMBRIO1 MMBRIOIL 2:225 MRA1600-30 MRA1600-30 2298
MMBRIOIL MMBRIOIL 2-225 MRA1720-2 MRA1720-2 2302
MMBRS11 MMBRO11L 2:251 MRA1720-20 MRA1720-20 2:302
MMBRI11L MMBRO11L 2251 MRA1720-5 MRA1720-5 2:302
MMBR920 MMBRO20L 2.226 MRA1720-9 MRA1720-9 2:302
MMBRI20L MMBRI20L 2-226 MRAL1417-11 MRAL1417-11 2:309
MMBRI30 MMBRA30L 221 MRAL1417-2 MRAL1417-2 2:309
MMBRO30L MMBRI30L 2227 MRAL1417-25 MRAL1417-25 2-309
MMBRI3Y MMBRI3IL 2.228 MRAL1417-6 MRAL1417-6 2-309
MMBRI3IL MMBRS31L 2.28 MRAL1720-2 MRAL1720-2 2312
MMBRS41 MMBRS41L 2927 MRAL1720-20 MRAL1720-20 2:312
MMBR41IL MMBRS41IL 2927 MRAL1720-5 MRAL1720-5 2:312
MMBRI51 MMBRI51L 21938 MRAL1720-9 MRAL1720-9 2:312
MMBRISIL MMBRI5IL 24938 - MRAL2023-1.5 MRAL2023-1.5 2:318
MMC4049 MMC4049 2216 MRAL2023-1.5H MRAL2023-1.5H 2321
M01011B150Y MRF1150MA 2588 MRAL2023-12 MRAL2023-12 2:318
MO1011B250Y MRF1250M 2992 MRAL2023-12H MRAL2023-12H 2:327
MPS1983 MPS901 2-247 MRAL2023-18 MRAL2023-18 2-325
MPS3666 MPS3866 2-257 MRAL2023-16H MRAL2023-18H 2325
MPS536 MPS536 2-235 MRAL2023-3 MRAL2023-3 2318
MPS571 MPS571 2-241 MRAL2023-3H MRAL2023-3H 2:.327
MPS901 MPS301 2247 MRAL2023-6 MRAL2023-6 2:318
MPS911 MPS911 2251 MRAL2023-6H MRAL2023-6H 2327
MR1011B150Y MRF1150MA 2988 MRAL2327-1.3 MRAL2327-1.3 2332
MR10118300Y MRF1325M 2-9% MRAL2327-12 MRAL2327-12 2332
MRAQ204-30V MRF325 2657 MRAL2327-3 MRAL2327-3 2-332
MRA0204-60 2N6439 2121 MRAL2327-6 MRAL2327-6 2332
MRA0204-60V 2N6439 2121 MRB12175YR MRF1150MA 2988
MRA0204-60VH 2N6439 2121 MRB12350YR MRF1325M 2:9%
MRA0204-70 MRF327 2.565 MRF0211 MRF0211L 2-480
MRAQ500-18L MRA0500-19L 2-258 MRF0211L MRFO211L 2-480
MRA0510-50H MRA0510-50H 2:260 MRF10005 MRF10005 2-1055
MRA0610-18A MRA0610-18A 2-262 MRF1000MA MRF1000MA 2:956
MRA0610-18AH MRA0610-18AH 2-268 MRF1000MB MRF1000MB 2:956
MRA0610-3 MRA0610-3 2:262 MRF1000MC MRF1000MA 2:956
MRAD610-3H MRA0610-3H 2:268 MRF1002MA MRF1002MA 2960
MRA0610-40A MRA0610-40A 2262 MRF1002MB MRF1002MB 2:960
MRA0610-9 MRA0610-9 2-262 MRF1002MC MRF1002MA 2-960
MRA0610-9H MRAQ610-SH 2-268 MRF10030 MRF10030 2-1059
MRA1000-14L MRA1000-14L 2276 MRF1004MA MRF1004MA 2964
MRA1000-3.5L MRA1000-3 5L 22710 MRF1004MB MRF1004MB 2:964
MRA1000-7L MRA1000-7L 2:273 MRF1004MC MRF1004MA 2964
MRA1014-12 MRA1014-12 2218 MRF1008MA MRF1008MA 2968
MRA1014-124 MRA1014-12H 2-285 MRF1008MB MRF1008MB 2:968
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motorcla Matorela Motarola
Industry Direct Simitar Page Industry Direct Simtlar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
MRF1008MC MRF1008MA 2968 MRF2016M MRAL2023-18H 2:325
MRF10120 MRF10120 112 MRF203 MRF247 2512
MRF1015MA MRF1015MA 2972 MRF207 MRF207 17
MRF1015MB MRF1015MB 2972 MRF208 MRF208 1-7
MRF1015MC MRF1015MA 24972 MRF212 MRF212 1-6
MRF1035MA MRF1035MA 2976 MRF216 MRF216 -
MRF1035MB MRF1035MB 2976 MRF220 MRF220 1-6
MRF1035MC MRF1035MA 2:976 MRF221 MRF221 2-100
MRF1090MA MRF1030MA 2:980 MRF222 MRF1946 2-1000
MRF1090MB MRF1090MB 2:980 MRF223 MRF1946 2-1000
MRF1090MC MRF1090MA 2:880 MRF224 MRF224 2109
MRF1150M MRF1150M 294 MRF225 MRF607 2784
MRF1150MA MRF1150MA 2-988 MRF226 MRF226 2484
MRF1150MB MRF1150MB 2988 MRF227 MRF227 2-486
MRF1150MC MRF1150MA 2988 MRF229 MRF229 2-4%0
MRF1250M MRF1250M 2:992 MRF231 2N6080 297
MRF1325M MRF1325M 2:99% MRF232 MRF232 2-494
MRF134 MRF134 2337 MRF233 MRF233 2-498
MRF136 MRF136 2345 MRF234 MRF234 2502
MRF136Y MRF136Y 2-345 MRF2369 MRF2369 21004
MRF137 MRF137 2355 MRF237 MRF237 2-506
MRF138 MRF138 2363 MRF238 MRF238 17
MRF140 MRF140 2-368 MRF239 MRF239 1-7
MRF141 MRF141 2313 MRF240 MRF240 2-508
MRF141G MRF141G 2-3719 MRF240A MRF240A 2-508
MRF148 MRF148 2-34 MRF243 MRF247 2512
MRF150 MRF150 2-389 MRF245 MRF245 -
MRF151 MRF151 2394 MRF247 MRF247 2512
MRF151G MRF151G 2:400 MRF248 MRF247 2512
MRF153 MRF154 2406 MRF250 MRF260 2515
MRF154 MRF154 2-406 MRF261 MRF261 2:519
MRF158R MRF158R 13 MRF262 MRF262 2523
MRF160R MRF160R 13 MRF2628 MRF2628 2-1009
MRF161 MRF161 2412 MRF264 MRF264 2-527
MRF162 MRF162 2420 MRF305 MRF325 2557
MRF163 MRF163 2428 MRF306 2N6439 2121
MRF171 MRF171 2436 MRF309 2NG439 2121
MRF172 MRF172 2444 MRF313 MRF313 2:531
MRF174 MRF174 2452 MRF313A MRF313 2531
MRF175GU MRF175GU 2-460 MRF314 MRF314 2533
MRF175GV MRF175GV 2460 MRF314A MRF314A 2-533
MRFI75WU MRF175LU 2467 MRF315 MRF315 2-537
MRF175LV MRF175LV 2467 MRF315A MRF315A 2:537
MRF176GU MRF176GU 2473 MRF316 MRF316 2:541
MRF176GV MRF176GV 241 MRF317 MRF317 2-545
MRF1346 MRF1946 2-1000 MRF321 MRF321 2549
MRF1946A MRF1946A 2-1000 MRF323 MRF323 2.553
MRF2001 MRW2001 2-1067 MRF325 MRF325 2:557
MRF20018 MRW2001F 21067 MRF326 MRF326 2-561
MRF2001M MRAL2023-1.5H 2327 MRF327 MRF327 2565
MRF2003 MRW2003 21067 MRF329 MRF329 2569
MRF2003B MRW2003F 2-1067 MRF331 MRF321 2-549
MRF2003M MRAL2023-3H 2327 MRF338 MRF338 2573
MRF2005 MRW2005 2-1067 MRF340 MRF340 2-571
MRF20058 MRW2005 2-1067 MRF342 MRF342 2581
MRF2005M MRAL2023-6H 2327 MRF344 MRF344 2585
MRF201 MRF237 2506 MRF3866 MRF3866 241013
MRF2010 MRW2010 2-1067 MRF3%0 MRF390 2589
MRF20108 MRW2010F 21067 MRF392 MRF382 259
MRF2010M MRAL2023-12H 2327 MRF393 MRF393 2597
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motorola Motorola Motorola

Industry Direct Similar Page tndustry Direct Similar Page

Part Number Replacement Replacement No. Part Number Replacement Replacement No.
MRF401 MRF401 2601 MRF511 MRF511 2692
MRF402 24427 228 MRF515 MRF515 2697
MRF406 MRF406 2-604 MRF5160 MRF5160 21023
MRF4070 MRF4070 2-1015 MRF517 MRF517 2-700
MRF410 MRF410 2608 MRF5174 MRF5174 2-1025
MRF410A MRF410 2608 MRF5175 MRF5175 2-1028
MRF412 MRF492 6-684 MRF5176 MRF323 2.553
MRF412A MRF492 2684 MRF5177 MRF325 2-557
MRF415 2N6080 297 MRF5177A MRF325 2:557
MRF416 MRF433 2640 MRF5178 2N6439 2121
MRF417 MRF455 2:652 MRF519 MRF517 2:700
MRF418° MRF455 2652 MRF521 MRF521 2-705
MRF419 MRF410 2:608 MRF5211 MRF5211L 2-705
MRF420 MRF454 2-650 MRF5211L MRFS211L 2-705
MRF421 MRF421 2612 MRF522 MRF522 2:705
MRF422 MRF422 2616 MRF524 MRF524 2.705
MRF422A MRF422 2616 MRF525 MRF525 M
MRF426 MRF426 2:620 MRF526 MRFS86 2112
MRF426A MRF426 2620 MRF531 MRF531 2716

MRF427 MRF427 2624 MRF532 MRF532 -
MRF427A MRF427 2-624 MRF534 MM4049 2216
MRF428 MRF428 2628 MRF536 MRF536 2216
MRF428A MRF428 2628 MRF542 MRF542 2.718
MRF429 MRF429 2632 MRF543 MRF543 2720
MRF430 MRF430 2636 MRF544 MRF544 2722
MRF432 MRF432 - MRF545 MRF545 2.785
MRF433 MRF433 2-640 MRF546 MRF546 2.729
MRF435 MRF422 2:616 MRF547 MRF547 2731
MRF4427 MRF4427 21019 MAF548 MRF548 2118
MRF448 MRF448 2642 MRF549 MRF549 2.720
MRF449 2N6082 2-103 MRF553 MRF553 2.733
MRF449A 2N6082 2-103 MRF555 MRF555 2.738
MRF450 MRF450 2-648 MRF557 MRF557 2.742
MRF450A MRF450A 2648 MRF5583 MRF5583 21031
MRF451 MRF455 2-652 MRF559 MRF559 2-747
MRF452 MRF455 2652 MRF571 MRF5T1 2754
MRF453 MRF455 2652 MRF5711 MRFS711L 2103
MRF453A MRF455A 2652 MRF5711L MRF5711L 2:1033
MRF454 MRF454 2:650 MRF572 MRF572 2754
MRF454A MRF454 2-650 MRF580 MRF580 2-764
MRF455 MRF455 2-652 MRF580A MRF580A 2-764
MRF455A MRF455A 2652 MRF581 MRF581 2-764
MRF458 MRF454 2650 MRF5812 MRF5812 2:1037
MRF458A MRF454 2:650 MRF581A MRF581A 2.764
MRF460 MRF455 2652 MRF586 MRF586 2712
MRF454 MRF464 2-654 MRF587 MRF587 2.2
MRF464A MRF464A 2654 MRF5843 MRF5043 2-1041
MRF466 MRF466 2658 MRF601 MRF559 2.747
MRF475 MRF475 2:662 MRF602 MRF644 2.798

MRF476 MRF476 2-666 MRF603 MRF212 16
MRF477 MRF477 2670 MRF604 MRF604 2-782
MRF479 MRF479 2674 MRF605 2N6439 2121
MRF485 MRF485 2678 MRF606 MRF607 2784
MRF486 MRF486 2-681 MRF607 MRF607 2.784

MRF492 MRF492 6-684 MRF616 MRF616 -
MRF492A MRF492 2684 MRF618 MRF641 2-794
MRF497 MRF497 2:687 MRF619 MRF644 2-798
MRF501 MRF501 2-690 MRF620 MRF644 2-798
MRF502 MRF502 2:690 MRF621 MRF646 2.802

MRFS04 MRF511 2:692 MRF626 MRF626 -
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motorola Motorela Motorola
Industry Direct Similar Page Industry Direct Simitar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
MRF627 MRF627 2-786 MRF9511L MRF3511L 2-938
MRF628 MRF553 2747 MRF952 MRF952 2846
MRF629 MRF629 1-9 MRFS61 MRF9%1 2153
MRF630 MRF630 2-790 MRF962 MRF362 2153
MRF641 MRF641 2-794 MRF365 MRF365 2-153
MRF644 MRF644 2798 MRF966 MRF966 2:951
MRF646 MRF646 2802 MRFC2369 MRFC2369 421
MRF848 MRF648 2806 MRFC544 MRFC544 272
MRF650 MRF650 2810 MRFC545 MRFC545 2725
MRF§52 MRF852 2816 MRFC559 MRFC559 421
MRF653 MRF653 2820 MRFC901 MRFC901 421
MRF654 MRF654 2:824 MRFCS04 MRFC904 421
MRF660 MRF660 2828 MRFGS661 MRFG9661 -
MRF750 MRF750 2832 MRFG9661R MRFG9661R -
MRF752 MRF752 2-836 MRFG980 MRFG980 -
MRF754 MRF754 2840 MRFGS801 MRFG3801 -
MRF8003 MRF476 2666 MRFGS801R MRFG9801R -
MRF8004 MRF475 2-662 MRFQ17 MRFQ17 2-1083
MRFB816 MRF837 284 MRFQ19 MRFQ19 2-1065
MRF837 MRF837 2844 MRT0105-75 MRF393 2-597
MRF8372 MRF8372 21043 MRT0105-75V MRF393 2597
MRF838 MRF838 2-850 MRT0204-110V MRF392 2593
MRF838A MRF838A 2-850 MRT0204-125 MRF392 2:593
MRF839 MRF839 2-854 MRW2001 MRW2001 21067
MRFB3SF MRF839F 2-854 MRW2003 MRW2003 21067
MRF840 MRF840 2-859 MRW2005 MRW2005 2-1067
MRF841 MRFB40 2859 MRW2010 MRW2010 2-1067
MRF841F MRFB40 2859 MRW2015 MRW2015 2-1067
MRF842 MRF842 2869 MRW2020 MRW2020 2-1067
MRF843 MRF842 2869 MRW2301 MRW2301 21074
MRF843F MRF842 2:869 MRW2304 MRW2304 21076
MRF844 MRFB844 2873 MRW2307 MRW2307 21078
MRF846 MRF846 2876 MRW3001 MRW3001 2-1080
MRF847 MRF847 2-880 MRW3003 MRW3003 2-1080
MRF870 MRF839 2854 MRW3005 MRW3005 21080
MRF870A MRF839 2854 MRW52001 MRW52001 2-1085
MRF873 MRF873 2:883 MRW52101 MRW52101 2-1085
MRF8%0 MRF890 2-887 MRW52102 MRW52102 2-1090
MRF891 MRF891 2891 MRW52104 MRW52104 2-1093
MRFB92 MRF892 2895 MRW52201 MRW52201 2:1085
MRF694 MRF894 289 MRW52202 MRW52202 2-1030
MRF898 MRF838 2903 MRW52204 MRW52204 2-1093
MRF901 MRF901 2:907 MRW52401 MRW52401 2-1085
MRF9011 MRF9011L 2-1047 MRWS52402 MRW52402 2-1090
MRF9011L MRF9011L 2-1047 MRW52501 MRW52501 21085
MRF902 2N6603 2125 MRW52502 MRW52502 2-1090
MRF904 MRF904 2913 MRW52504 MRW52504 21093
MRF305 MRF905 2917 MRW52601 MRW52601 21085
MRF911 MRFI11 2919 MRAW52602 MRW52602 21090
MRF912 2N6604 2129 MRW52604 MRWS52604 21093
MRF914 MRF914 2922 MRWS53001 MRW53001 2-1096
MRFg31 MRF931 2925 MRW53101 MAWS53101 21086
MRF9331 MRF9331L 2:1051 MRW53102 MRW53102 2-1100
MRF9331L MRFI331L 2-1051 MRW53201 MRW53201 2-1096
MRF341 MRF341 2927 MRW53202 MRW53202 2-1100
MRF9411 MRF3411L 2927 MRW53401 MRW53401 2-1096
MRFS411L MRF9411L 2927 MRW53501 MRW53501 2-1096
MRF942 MRF942 2933 MRW53502 MRWS53502 2-1100
MRF351 MRFS51 2938 MAW53505 MRW53505 211103
MRF8511 MRFS511L 2-938 MRW53601 MRW53601 21096
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motorola Motsrola Motarola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.

MRW53602 MAWS53602 21100 MX20-1 MX20-1 5-245
MRW53605 MAWS53605 2-1103 MX20-2 MX20-2 5-245
MRW54001 MRWS4001 21106 MX75 MHW709-1 5116
MRWN54201 MRWS54201 21106 MXR100 MRF5812 21037
MRW54501 MRAWS54501 2-1106 MXR3866 MRF3866 2-1013
MRW54601 MRW54601 2-1106 MXR5160 MRF5160 21023
MSC1000M MRF1000MA 2956 MXR5583 MRF5583 2-1031
MSC1002M MRF1002MA 2960 MXR571 MRFSTIIL 2-1033
MSC1004M MRF1004MA 2964 MXR5943 MRF5943 21041
MSC1015M MRF1015MA 2.972 MXR911 MMBRI11L 2:251
MSC1035M MRF1035MA 2976 NE020214-12 MRF607 2-784
MSC1075M MRF1090MA 2:980 NE020320-12 2N5944 2:90
MSC1090M MRF1090MA 2.980 NE020320-28 MRF321 2.549
MSC1175M MRF1150M 2-984 NE020620-07 2N5946 290
MSC1250M MRF1250M 2992 NE021020-12 2N5946 290
MSC1325M MRF1325M 299 NE021020-28 MRF321 2-549
MSC2001 MRW2001 21067 NE02107 MRF572 2754
MSC2003 MRW2003 2-1067 NE02132 MPS571 2-241
MSC2005 MRW2005 - 2-1067 NE02133 MMBRS71L 2241
MSC2010 MRW2010 2-1067 NE02137 MRF2369 2-1004
MSC2302 MRW2301 21074 NE022025-12 2N6081 2-100
MSC2304 MRW2304 2-1076 NE022025-28 MRF314A 2533
MSC2307 MRW2307 2-1078 NE022526-12 2N6082 24103
MSC8020M MRAL2023-18H 2.325 NE024027-28 MRF315A 2-537
MSC82001 MRW2001 21067 NE028029-12 MRF247 2512
MSC82003 MRW2003 21067 NE028029-28 MRF316 2541
MSC82005 MRW2005 2-1067 NE050214-12 MRF629 19
MSC82005M MRAL2023-6H 2.327 NE050320-12 2N5944 290
MSC82010 MRW2010 2-1067 NE050490-07 MRF752 2-836
MSC82012M MRAL2023-12H 2.327 NE050491-07 MRF752 2-836
MSC82201 MRW2001 2-1067 NE050690-07 MRF754 2-840
MSC82203 MRW2003 2-1067 NE051020-28 MRF321 2-549
MSC82304M MRAL2023-6H 2327 NE051025-12 2N5946 2:90
MSC82310M MRAL2023-12H 2-327 NE051525-12 MRF654 2-824
MSC82313M MRAL2023-18H 2:325 NE052025-28 MRF323 2-553
MWAO204 MWA0204 5203 NE080420-12 MRF839 2854
MWAD211 MWA0211L 5203 NE21937 MRF571 2754
MWAD11L MWAO211L 5203 NE22120 MRF587 2-1m2
MWAD270 MWA0270 5203 NE24615 MRF586 21
MWA0304 MWAO304 5-208 NE24620 MRF587 2-m
MWA0311 MWAO311L 5-208 NE32702 206604 2129
MWAO3IIL MWAQ31IL 5-208 NE32707 2N6604 2129
MWA0370 MWA0370 5-208 NE41603 MRF962 2153
MWA110 MWA110 5214 NE41607 MRF962 2153
MWA11CH MWA110H - NE41610 MRFg65 2-153
MWA120 MWA120 5214 NE41612 MRF9%5 2153
MWA120H MWA120H - NE41615 MRF965 2-153
MWA130 MWA130 5214 NE41620 MRF587 2112
MWA130H MWA130H - NE41635 MRF962 2-153
MWA210 MWA210 5229 NES7510 MRF586 2112
MWA210H MWA210H 5-229 NES7520 MRF587 212
MWA220 MWA220 5229 NE57803 MRF942 2933
MWA220H MWA220H - NE57607 MRF942 2.933
MWA230 MWA230 5229 NE59312 MM4049 2:216
MWA230H MWA230H - NE59335 MRF536 2216
MWA310 MWA310 5-237 NE59503 MRF581 2-764
MWA320 MWA320 5-237 NE64310 MRF586 2772
MWA330 MWA330 5-237 NE64320 MRF587 2772
MX12 MHW710-1 5120 NE68132 MPS571 2:241
MX15 MHW710-1 5120 NE68133 MMBRS71L 2-241

. }
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorala Motorola Motorela Motarola
industry Direct Similar Page Industry Direct Similar Page
Part Number Replacement Replacement No. Part Number. Replacement Replacement No.
NE68137 MRF571 2754 PAE(200-34-1.5L PAE0200-34-1.5L 46
NE73412 MRF914 2.922 PAE0200-34-3.1L PAE0200-34-3.1L 45
NE73432 MRF911 2:919 PAE0450-33-0.4L PAE0450-33-0.4L 46
NE73433 MMBRO11L 2.251 PAEQ500-17-1.0L PAEQ500-17-1.0L 46
NE73435 26604 219 PAE0500-17-2.0L PAE0500-17-2.0L 46
NE73437 MRF911 2919 PAE(500-35-1.0L PAE0500-35-1.0L 46
NE74014 MRF586 27 PAE(810-24-5L PAE0810-24-5L 45
NE74020 MRF587 2772 PAE(810-31-25L PAE0810-31-25L 46
NE74113 MRF586 272 PAE(810-32-10L PAE0810-32-10L 45
NE74114 MRF586 2772 PAE0810-38-100AB PAE0810-38-100AB 46
NE77320 MRF587 2772 PAE0810-38-5LAS PAE0810-38-5LAS 46
NEB5632 MPS571 2241 PAE0B10-40-50L PAE0810-40-50L 45
NEB5633 MMBRS71L 2241 PAE0810-40-50LAM PAE0810-40-50LAM 45
NEB5637 MRFST1 2754 PAE(810-52-100AM PAE0810-52-100AM 46
NEB8912 MM4049 2-216 PAE(810-54-50LAS PAE(B10-54-50LAS 46
NEB8S33 MMBR536L -85 PAE0810-54-50LSM PAE(810-54-50LSM 46
NEL080120-24 MRF890 2-887 PAE1000-14-0.6L PAE1000-14-0.6L 46
NEMO020C29-28 MRF317 2-545 PAE1000-14-1.3L PAE1000-14-1.3L 46
NEM0S0C29-28 MRF327 2565 PAE1000-30-0.6L PAE1000-30-0.6L 46
NEM054029-12 MRF646 2802 PAE1000-42:5L PAE1000-42-5L 46
NEM054029-28 MRF325 2857 PAE225-42-10L PAE225-42-10L. 46
NEM056029-12 MRF648 2-806 PAM0105-29-6L PAM0105-29-6L 5218
NEM056029-28 2N6439 2121 PAMO105-29-6LA PAM0105-23-6LA 45
NEMOB0481E-12 MRFB39F 2-854 PAMO105-6-50L PAM0105-6-50L 5214
NEM0810818-12 MRF840 2859 PAM0105-6-50LA PAMO105-6-50LA 45
NEMO81081E-12 MRF873 2883 PAM0105-7-25L PAMO105-7-25L 5276
NEM0820818-12 MRF842 2869 PAN0105-7-25LA PAMO105-7-25LA 45
NEM0840818-12 MRF844 2873 PAM0810-24-3L PAM0810-24-3L 5290
NEM085081B-12 MRF846 2-876 PAM0B10-24-5LA PAM0810-24-5LA 45
NEM0320818-28 MRF8g2 24895 PAM0310-6-50L PAMOB10-6-50L 5284
NEM0940818-28 MRF894 2-899 PAM0810-7-25L PAM0810-7-25L 5286
NEM20108-20 MRAL2023-18H 2325 PAMO810-8-10L PAM0810-8-10L 5-288
NEM23058-20 MRAL2023-12H 2-327 PAM225-42-10L PAM225-42-10L §-253
PAAD105-29-6L PAAD105-29-6L 5-248 PAM225-42-10LA PAM225-42-10LA 45
PAAD105-45-25L PAAD105-45-25L 5249 PEEQO15U MRF323 2:553
PAAD105-50-50LAS PAAD105-50-50LAS 5250 PEEC020U MRF323 2-553
PAA0200-34-1.5L PAA0200-34-1.5L 5-251 PEE0035U MRF325 2557
PAA0200-34-3.1L PAA0200-34-3.1L §-252 PHO105-100 MRF393 2:597
PAA0450-33-0.4L PAA0450-33-0.4L 5-254 PHO401H MRF5174 2-1025
PAAOS00-17-1.0L PAAD500-17-1.0L 5255 PHO403H MRF5175 21028
PAAD500-17-2.0L PAAD500-17-2.0L §-256 PHO406H MRF5175 21028
PAAD500-35-1.0L PAA0500-35-1.0L 5257 PHO412H MRF321 2549
PAAG810-24-5L PAA0B10-24-5L 5259 PHO425H MRF325 2857
PAA0810-31-25L PAADB10-31-25L 5-260 PH0450D 2N6439 2121
PAA0810-32-10L PAA0810-32-10L 5-261 PHO450H 2N6439 2121
PAAJ810-38-100A8 PAAG310-38-100AB 5-263 PHO501H MRF5174 21025
PAAGB10-38-5LAS PAAC810-38-5LAS 5262 PHO503H MRF5175 2-1028
PAA0B10-40-50L PAA0810-40-50L 5-264 PHO506H MRF321 2-549
PAA0B10-40-50LAM PAAGB10-40-50LAM 5-265 PHO512H MRF321 2:549
PAAQ810-52-100AM PAAD810-52-100AM 5-267 PH0525H MRF325 2557
PAADB10-54-50LAS PAA0810-54-50LAS 5-268 PHO550H 2N5439 2121
PAAGB10-54-50LSM PAA0810-54-50LSM 5269 PH1100C MRF1150MA 2988
PAA1000-14-0.6L PAA1000-14-0.6L 5210 PH1100H MRF1150MA 2.988
PAA1000-14-1.3L PAA1000-14-1.3L 52N PH1110C MRF1015MA 2972
PAA1000-30-0.6L PAA1000-30-0.6L 52712 PH1150C MRF1090MA 2980
PAA1000-42-5L PAA1000-42-5L 5273 PH1175 MRF1150MA 2988
PAA225-42-10L PAA225-42-10L 5-280 PH2001C MRAL2023-1.5H 2327
PAE0105-29-61 PAE0105-29-6L 46 PH2003C MRAL2023-3H 2327
PAE0105-45-25L PAE0105-45-25L 46 PH2005C MRAL2023-6H 2327
PAED105-50-50LAS PAEQ105-50-50LAS 46 PH2010C MRAL2023-12H 2327
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motorola Motcrola Motorola

Industry Direct Similar Page Industry Direct Similar Page

Part Number Replacement Replacement No. Part Number Replacement Replacement No.
PH2020C MRAL2023-18H 2:325 P18825 MRF644 2798
PH2301H MRW2301 21074 PT8828A MRF226 2-484
PH2303H MRW2304 21076 PT8837 2N6081 2100
PH2306H MRW2307 21078 PT8838 2N6084 2109
PH8193 MRF905 2917 PT8850 MRF479 2674
PHA3317-1 MHWSIT1A 517 PT8850A MRF479 2674
PHA3317-2 MHW5172A 51 PT8851 MRF221 2100
PHA3318-1 MHW5181A 5173 PT8B51A MRF233 2-498
PHA3318-2 MHW5182A 5173 PT8852 MRF234 2.502
PHA3334-2 MHW5342A 5185 PT8B52A MRF234 2.502
PHA4517-1 MHW5171A 51N PT8853 MRF497 2-687
PHA4517-2 MHW5172A 51N PT8853A MRF497 2687
PHA4518-1 MHW5181A 5173 PT8854 MRF492 2-684
PHA4518-2 MHW5182A 5173 PTB854A MRF492 2-684
PHA4534 MHW5342A 5-185 PT8860 2N4427 2.8
PHA5018-1 MHW6181 6194 PTB861 MRF220 1-6

PHA5018-2 MHW6182 5-194 PT8861A 2NS589 -
PHAS034 MHWS342A 5-185 PT8862 MRF221 2-100
PKB20010U MRW2010 2-1067 PT8862A MRF233 2498
PKB23001U MRW2301 21074 PT8863 MRF234 2:502
PKB23003U MRW2304 2-1076 PTB863A MRF234 2-502
PKB23005U MRW2307 2-1078 PT8864 MRF224 2109
PMEQ4030U MRF325 2557 PTB864A 2N6084 2-109
PT3501 2N4427 2.8 PT8865 MRF492 2684
PT3502 MRF5174 2-1025 PT8865A MRF492 2:684
PT3503 205589 - PT8866 MRF237 2:506
PT3535 2Nad27 23 PT8870 MRF220 16
PT3536 MRF553 2733 PT8870A 2N6081 2100
PT3537 2N5944 2:90 PT8871 TP2502 21162
PT3570 MRFS511 2692 PT8871A 2N5944 290
PT3571 2N5943 283 PT8873 MRF221 2-100
PT3571A 2N5943 283 PT8B73A 2N6081 2-100
PT3690 2Ns641 264 PT8874 MRF224 2-109
PT4537 2N5944 290 PT8374A 2N6084 2109
PT4544 MRF226 2-484 PT8877 MRF237 2-506
PT4555 MRF234 2:502 PT8880 MRF517 2:700
PT4556 MRF450 2648 PT8881 TP2502 2-1162
P14570 MRF511 2:692 PT8881A 2N5944 2:90
PT4572A PT4572A 21110 PT8889 MRF586 2772
PT4574 MRF511 2692 PT90738 MRF321 2.549
PT4578 MRF517 2-700 PT9700 MRF5174 2-1025
PT4579 PT4579 213 PT9701 MRF5175 2-1028
PT5695 MRF233 2498 PT97018 PT97018 2-1116
PT5701 2N4427 223 PT9702 MRF323 2-583
PT5740 2N5590 - PT97028 PT97028 21116
PT5741 2N6082 2-103 PT9703 MRF321 2-549
PT5788 MRF464A 2654 PT97038 PT97038 2-1116
PT6665A MRF464 2654 PT9704 MRF325 2.557
PT8549 2N5589 - PT9704A MRF325 2-557
PT8551 2N3553 28 PT97048 P197048 21116
PT8554A MRF492 2:684 PT9730 PT9730 2123
PT8717 2N6080 297 PT9731 PT9731 2128
PT8740 MRF607 2-784 PT9732 PT9732 2128
PT8769 MRF233 2-498 PT9733 PT9733 21123
PT8809 2N5944 290 PT9734 PT9734 2123
PT8809A 2N5944 29 PT9776 MRF492 2-684
PT8809S MRF616 - PT9776A MRF492 2:684
PT8810 MRF652 2-816 PT9780 MRF422 2616
PT8811 2N5946 290 PT9780A MRF422 2:616
PT8811A MRF653 282 PT9782 MRF317 2.545

|
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motorola Mgatorcla Motorola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
PT9782A MRF317 2.545 S-AU25 MHWB807-2 5147
PT9783 MRF464A 2654 S-AU27L MHWT20A1 5128
PT9783A MRF484A 2-654 S-AUZM MHW720A2 5128
PT9784 MRF454 2-650 S-AU3 MHW720-1 5124
PT9784A MRF454 2-650 S-AU31 MHWB06A3 5142
PT9787 MRF410 2608 S-AU33 MHW807-1 5147
PT9787A MRF410 2:608 S-AU4 MHW720-1 5124
PT9788 MRF401 2:601 S-AUSH MHW709-3 5116
PT9788A MRF426 2620 S-AUSL MHW709-1 5116
PT3790 PT97%0 2129 S-AUSM MHW709-2 5116
PT9795 MRF1946 21000 S-AUGH MHW710-3 5120
PT9795A MRF233 2498 S-AUSL MHW710-1 5120
PT97% MRF1946 2-1000 S-AUGM MHW710-2 5120
PT9796A 2N6083 24106 S-AU7 MHW820-1 5-156
PT9797 MRF450 2648 S-AU9 MHW812A3 5152
PT9797A MRF450A 2648 S-AVi6H MHW607-2 5103
PT9788 PT9798 2132 S-AVi6L MHW607-1 5103
PT3347 MRF421 2612 S-AVI6VH MHW607-2 5103
PTEBO1 MRF890 2-887 §10-12 MRF433 2640
R47TM10 MHW703-1 5116 §10-28 MRF410 2608
R47TM13 MHW710-1 5120 $100-12 MRF421 2612
R4TM1S MHW710-1 5120 $100-28 MRF422 2616
RF1003 MRF221 2-100 $100-50 MRF428 2628
RF1004 MRF1946 2-1000 §15-12 MRF433 2640
RF1029 RF1029 21134 §15-28 MRF410 2608
RF1031 RF1031 21138 $15-50 MRF427 2:624
RF1032 RF1032 2114 S175:28 MRF422 2616
RF105 MRF421 2612 §175:50 MRF428 2628
RF110 MRF421 2612 520050 MRF448 2642
RF14 MRF455A 2652 $25-12 2N6082 2-103
RF15 MRF455 2652 §25-50 MRF427 2-624
RF16 MRF455A 2652 §250-50 MRF448 2642
RF2081 MRF216 - §30-28 MRF426 2620
RF2092 MRF455 2652 §50-12 MRF450 2:648
RF123 MRF238 17 §50-28 MRF464 2654
RF2125 MRF450 2-648 §80-12 MRF454 2-650
AF2127 MRF245 - SD1005 MRF511 24692
RF2135 MRF1846 2:1000 SD1006 2N5943 283
RF2142 MRF433 2640 SD1007-1 MRF511 2692
RF2143 MRF454 2650 SD1012 205590 -
RF2144 MRF224 2109 §D10123 MRF220 1-6
RF2146 MRF4T6 2-666 §D1013 2N5642 267
RF2147 MRF475 2-662 §D1013-3 2N5642 267
RF221 MRF221 2:100 SD1014-1 MRF221 2100
RF23 MRF224 2109 SD1014-6 MRF221 2100
RF25 MRF455 24652 SD1015 MAF314A 2:533
RF260 MRF260 2515 SD1018-15 MRF224 2109
RF264 MRF264 2527 SD10184 MRF224 21109
RF35 MRF455A 24652 SD1018-6 MRF224 2-109
RF45 MRF455 2652 SD1019 2N5166 2112
RF46 MRF1846 2-1000 SD102:6 MRF313 2:531
RF47 MRF479 2674 SD102-7 MRF313 2-531
RF48 2N6082 2103 SD1020 2N4427 223
RF49 2N6084 2109 SD1021 MRF212 1-6
RF85 MRF454 2-650 SD1022 MRF1946A 2-1000
S-AUH MHWB06A3 5142 SD1074 MRF455 2652
S-AUtEH MHW707-2 5111 §D1076 MRF454 2650
S-AUI7A MHW807-2 5147 so1o77 MRF475 2662
S-AU21 MHWB07-1 5147 SD1078 MRF464 2:654
S-AU22A MHWB07-2 5147 SD1080 MRF207 17
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motorola Motorola Motorola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Replacement Replacement No. Part Number Replacement Replacement No.
SD1080-2 MRF559 2747 SD1275 MRF240 2508
SD1080-4 MRF604 2762 SD1278 MRF240 2508
$D1080-6 MRF627 2766 $D1285 MRF406 2-604
SD1080-7 MRF627 2786 SD1268 MRF455A 2652
SD1087 MRF641 2794 $D1269 MRF455 2652
SD1088 MRFE44 2798 SD1290 2N6084 2-109
SD1089 MAFB46 2:802 SD1295 MRF421 2612
SD1095 MRFB840 2859 SD1289 MRF326 2:561
SD10%6 MRF842 2-869 SD1300 BFY30 2-166
SD1098 MRF844 2813 SD1301 BFYa0 2-166
SD10%9 MRF846 2-876 SD1303 2NB304 2-116
SD11154 MRF807 2784 SD1308 MRF905 2817
SD1124 MRF245 - SD1309 2N2857 2-2
sp1127 MRF237 2506 SD1315 MRF511 2-692
SD1131 MRF629 19 SD1316 MRF586 27712
SD1132-4 TP251 2-1143 SD1317 MRF587 2772
SD1132:5 MRF838 2:850 501330 MRF572 2754
SD1133 MRF212 1-6 SD1331 MRF571 2754
SD11331 MRF212 1-6 SD1333 BFR3% 2153
SD1134 2N5944 290 SD1334 MRF580 2764
SD1134-1 MRF227 2-485 SD1347-7 2Nd427 223
801135 MRF852 2816 SD1375 2N495T 227
SD1136 MRF653 2-820 §D1400-2 MRF892 2-895
SD1143 MRF212 16 SD1400-3 MRF892 2-895
SD1143-4 MRF221 2-100 SD1401 MRF834 2-899
SD1147 MRF5175 2-1028 SD1403 MRF428 2-628
SD1148 MRF321 2:549 SD1404 MRF427 2-624
SD1149 MRF323 2:553 SD1405 MRF492 6-684
SD1167 MRF479 2674 SD1407 MRF422 2:616
SD1168 MRF234 2-502 SD1407-8 MRF422 2616
SD1169 2N5849 27 SD1409 TP3010 2-1176
SD174 MRF237 2:506 SD1410 MRF840 2859
8D1177 2N5589 - SD1410-3 MRF840 2:859
SD1200 2N3866 210 SD1411 MRF842 2:869
SD1212:4 MRF476 2-666 SD14111-1 MRFB42 2-869
sD1212:7 MRF475 2662 SD1412 MRFB42 2-869
SD1214-4 MRF475 2662 SD1412-3 MRF842 2-869
SD1214-6 MRF479 2674 SD1414 MRFB46 2-876
SD1216 2N5591 - SD1415 MRF216 -
SD1218 MRF1946A 2-1000 SD1416 MRF247 2-512
$D1220-1 2N5641 264 SD1418 TP3012 21179
5012225 2N5642 267 SD1421 MRF844 2-873
SD1222:6 2N5642 267 SD1422 MRF644 2798
SD1224-10 MRF426 2:620 SD1424 2NB082 2:103
SD1224-2 MRF315 2537 SD1427 MRF247 2512
5012244 MRF466 2658 SD1428 MRF216 -
SD1229 2N6083 2-106 SD1429 MRF641 2794
SD1229-1 MRF1946 2-1000 SD1429-3 MRF&41 2794
SD1232 MRF517 2:700 SD1433 MRF653 2-820
SD1242-5 2N5641 2-64 SD1434 MRF646 2802
SD1244:6 2N5642 267 501438 MRF316 2-541
SD1245 MRF321 2:549 SD1438-2 MRF317 2-545
SD1256 2N5589 — SD1444 MRF629 19
SD1262 MRF226 2484 SD1445 MRF492 2684
SD1272 MRF1846A 2-1000 SD1449 MRF421 2612
SD1273 MRF240 2-508 SD1450 MRF422 2616
SD1274 MRF1946A 2-1000 SD1451 MRF455 2652
SD1274 TP2330 21158 SD1451-1 MRF455 2-652
SD1274-1 MRF1946 2-1000 SD1452 MRF454 2:650
SD1274-1 TP2330F 21158 SD1455 TPV375 2-1284
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ALPHANUMERIC CROSS REFERENCE (continued)

Motorcla Moterola Moterala Motorola
industry . Direct Similar Page Industry Direct Stmilar Page
Part Numher Replacement Replacement No. Part Number Replacement Replacement No.
SD1456-2 TPV3100 21324 SD1918 MRF148 2-384
§D1458 TPV385 2-1287 §D1920 MRF150 - 2-389
SD1459 TPV376 116 - §D1920-2 MRF151G 2-400
5D1460 TP9383 21243 SHP02-36-20 SHP02-36-20 5294
SD1461 MRF313 2531 SHP05-20-10 SHP05-20-10 5295
SD1462 MRF313 2:531 SHP05-22-04 SHP05-22-04 5-296
SD1464 MRF325 2:857 SHP05-34-04 SHP05-34-04 5297
SD1465 MRF325 2-557 SHP06-18-04 SHP06-18-04 5298
SD1466 MRF326 2:561 SHP10-15-08 SHP10-15-08 5299
SD1467 MRF326 2:561 SHP10-15-08-15 SHP10-15-08-15 5300
SD1468 MRF327 2-565 SHP10-17-04 SHP10-17-04 §-301
SD1469 MRF329 2569 SHP10-17-04-15 SHP10-17-04-15 5-302
SD1480 MRF317 2545 TAN1S MRF1015MA 2972
SD14g2 MRF752 2836 TANIS0H MRF1150MA 24988
§D1484-10 MRF604 2782 TAN250A MRF1250M 2992
SD1485 TPV13258 1-16 TANTS MRF1090MA 2-980
SD1485-3 MRF894 2899 TCC0105-100 MRF393 2597
SD1486 TPV82008 21339 TCCO0105-100 TPM4100 212n
SD1487 MRF421 2612 TCC0204-125 MRF392 2593
SD1488 MRF646 2:802 TCC0204-125 TPM4130 2-1278
SD1483 TPV50558 2-1331 TCC538 TPV598 21312
$D14%0 TPV7025 21334 TDS570 TPV595A 2-1303
SD1492 TPV82008B 21339 TDS595 TPV595A 21303
SD14% MRF838 2903 TH1002 MRW2003 21067
SD1496-3 . MRF838 2903 TH1005 MRW2005 21067
SD1499 MRF338 25713 TH1010 MRW2010 2:1067
§D1499-1 MRF648 2-806 TH20 MRF430 2-636
SD1512 MRF1090MA 2980 TH2001 MRW2001 2-1067
SD1513 MRF1090MA 2980 TH2003 MRW2003 21067
SD1514 MRF1150M 2984 TH2005 MRW2005 2-1067
SD1520 MRF1000MA 2956 TH416 MRF422 2:616
SD1s22 MRF1000MA 2-956 THé17 MRF422 2:616
SD1522-2 MRF1002MA 2:960 TH430 MRF448 2-642
SD1522-4 MRF1002MA 2:960 TH476 MRF5174 21025
SD1524 MRF1004MA 2964 THa78 MRF321 2-549
SD1526 MRF1008MA 2968 TH480 MRF321 2:549
SD1528 MRF1035MA 2976 TH513 MRF428 2628
SD1530 MRF1035MA 2976 TH518 MRF426 2620
SD1532 MRF1090MA 2:980 TH519 2N6439 2121
SD1534 MRF1090MA 2:980° TH525 MRF323 2-553
SD1536 MRF1090MA 2-980 TH526 MRF325 2557
$D1538 MRF1150MA 2988 TH532 MRF325 2557
SD1540 MRF1325M 2:9% THS50 MRF321 2-549
SD1544 MRAL2023-1.5H 2.327 THS52 MRF321 2:549
SD1545 MRAL2023-3H 2327 TH553 MRF323 2:553
SD1574 MRF260 2:515 TH562 MRF448 2:642
§D1575 MRF262 2523 TH564 TP3386 21245
SD1577 MRF264 2527 TH569 MRF427 2624
SD1732 TPV595A 21303 THSM MRF426 2-620
SD1847 TP62602 21251 TH536 TPV586 1-16
$D1900 MRF134 2337 TH597 TPV597 2-1309
SD1901 MRF161 2412 THI031 TP62601 2-1248
SD1902 MRF136 2:345 THA13 MRF426 2620
$D1903 MRF162 2420 THALS MRF429 2632
SD1904 MRF137 2:355 THAS3 MRF314A 2533
SD1905 MRF171 2-436 THB13 MRF426 2620
SD1907 MRF172 2444 THBS4 MRF315 2537
SD1909 MRF174 2452 THM404 TPM405 2-1268
SD1912 MRF140 2-368 THM425 TPM425 21272
§D1912:2 MRF141G 23719 THY%4 MRF315A 2537
|
MOTOROLA RF DEVICE DATA

9-24



ALPHANUMERIC CROSS REFERENCE (continued)

Motorola Motorela Motarela Motorola

Industry Direct Similar Page Industry Birect Similar Pag
Part Number Replacement ~ | Replacement No. Part Number Replacement Replacement No.
TP1940 TP1940 21146 TP304S MRF839 2854
TP2007A MRF754 2840 TP3060 TP3060 2-1205
TP2031 MRF227 2-486 TP3061 TP3061 21209
TP2032 MRF208 17 TP3062 TP3062 24213
TP2032F MRF221 2:100 TP3093 MRF586 2.772
TP2033 TP2033 2:1150 TP3098 TP3098 21217
TP2034 2N6084 2:109 TP312 BFRY6 2153
TP2034F MRF224 2109 TP3400 TP3400 21219
TP2037 TP2037 21152 TPa401 TP3401 21222
P212 MRFE52 2816 TP3401S TP3401S 21222
1:AF) MRF220 16 TP3402 TP3402 21225
TP2180 MRF247 2:512 TP3%0 BFW92A 2161
TP2300 26080 297 P38 BFR91 2-148
TP2304 2N6084 2109 TP334 MRF580 2764
TP2306 MRF607 2784 TP491 BFR91 2148
TP2307 MRF607 2.784 TP5002 TP5002 21227
TP2314 MRF237 2:506 TP50028 TP5002S 211227
TP2347 TP2317 21154 TP5015 TP5015 21230
TP2325 P25 21157 TP5025 TP5025 21231
TP2330 TP2330 21158 TP5040 TP5040 21233
TP2330F TP2330F 2-1158 TP5050 TP5050 21236
TP2335 TP2335 2-1160 TP5060 TP5060 21239
TP2370 MRF247 2512 TP8828 MRF212 16
TP2502 TP2502 21162 TP8828F MRF221 2-100
TP2503 MRF652 2.816 TP3380 TP3380 21241
TP2505 MRF652 2-816 TP3383 TP9383 21243
TP2505S MRF652 2-816 TP9386 TP9386 2-1245
TP251 TP251 21143 TP9390 -TP1940 21146
TP2510 MRFE53 2-820 TPA0102-130 TP9386 2:1245
TP2511 MRF653 2-820 TPM401 TPM401 2-1265
TP2520 MRF644 2-738 TPMA040 TPM4040 21274
TP254 MRF652 2-816 TPM405 TPM405 2-1268
TP254S MRF752 2-836 TPM4100 TPM4100 21211
TP3004 TP3004 21165 TPMA4130 TPM4130 21278
TP3005 TP3005 21169 TPM425 TPM425 21272
TP3009 TP3009 2173 TPR10 MRF1015MB 2972
TP3009S TP3009S 21713 TPR150 MRF1150MB 2:988
P30 MRF557 2742 TPR50 MRF1090MB 2.880

TP3010 TP3010 21176 TPV13258 TPV13258 -
TP3010S TP3010S 21176 TPV3100 TPV3100 21324
P3O TP3013 1410 TPV32508 TPV13258 1-16
TP3011S TP3013 1-10 TPV364 TPV364 21281
P3012 TP3012 2179 TPV375 TPV375 21284

TP3013 MRF839 2854 TPV376 TPV376 -
TP3015 TP3015 21182 TPV385 TPV385 2-1287
TP3019 TP3019 21186 TPVag? TPV38? 2-1289
TP3019S TP3019S 21186 TPV3%4A TPV3%4A 21291
TPIIS MRF857 2742 TPV5051 TPV5051 2-1329
TP3020A TP3020A 21189 TPV50558 TPV50558 2131
TP3021 TP3021 21190 TPV590 TPV530 21294
TP3022A TP3022A 21193 TPV591 TPV591 212097
TP3023 TP3005 21169 TPV593 TPV593 2-1300
TP3024A TP3024A 21194 TPV595A TPV595A 21303
TP3026 TP3031 21199 TPV5958 TPV6958 2132
TP303 MRF839 2854 TPV3%6 TPV536A 21307
TP3030 TP3030 21195 TPV597 TPV597 21309
TP3031 TP3031 21199 TPV6080B TPV82008 21339
TP303S MRF839 2.854 TPVe57 TPVES7 2-1314
TP304 MRF839 2-854 TPV633 TPV693 21319
TP3040 TP3040 2-1203 TPV695A TPV69SA 21320
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ALPHANUMERIC CROSS REFERENCE (continued)

' Motorola, Motorala Motorola Motorola

. lndustry Direct Similar Page Industry Direct Similar Page

Part Number Replacement Replacement No. Part Number Replacement Replacement No.
TPV638 TPV698 21323 V30U ATV6031 45
TPV7025 TPV7025 21334 V60U ATV7050 517
TPV8100B TPV81008 - TX1001A TX1001A -
TPV8200B TPVB200B 2-1339 TX1814 TX1814 -
TPVT98 TPV538 2-1312 TX1839 TX1839 -
TRF559 MRF559 2747 TX3014 TX3014 -
TRW2001 MRW2001 2-1067 TX4239 TX4239 -
TRW2003 MRW2003 2-1067 TX52501 TX52501 -
TRW2005 MRW2005 2-1067 TX52502 TX52502 -
TRW2010 MRW2010 2-1067 TX52601 TX52601 -
TRW2015 MRW2015 2-1067 TX52604 TX52604 -
TRW2020 MRW2020 2-1067 TX53501 TX53501 -
TRW2301 MAW2301 21074 TX53601 TX53601 -
TRW2304 MRW2304 21076 TX53602 TX53602 -
TRW2307 MRW2307 2-1078 TX54501 TX54501 -
TRW3001 MRW3001 2-1080 TX54601 TX54601 -
TRW3003 MRW3003 2-1080 TX5839 TX5839 -
TRW3005 MRW3005 21080 T23401 MWA110 5214
TRWS2001 MRW52001 2-1085 TZ9402 MWA120 5214
TRW52301 MRW52101 21085 29403 MWAZ30 5229
TRW52102 MRW52102 21090 TZ9404 MWA230 5229
TRWS52104 MRW52104 21033 UMIL-100 MRF329 2569
TRW52201 MRW52201 2-1085 UMIL-100A MRF329 2:569
TRW52202 MRW52202 2-1090 UMIL-60 2N6439 2121
TRWS52204 MRW52204 2-1093 UMIL-70 MRF327 2565
TRW52401 MRW52401 2-1085 UMIL1 MRF313 2531
TRW52402 MRW52402 2-1090 UMIL10 MRF321 2-549
TRW52501 MRW52501 2-1085 UMIL20FT MRF163 2428
TRW52502 MRW52502 2-1080 UMIL25 MRF325 2-557
TRWS2504 MRW52504 21093 UMIL3 MRF5174 21025
TRW52601 MRW52601 2-1085 UMILS MRF321 2549
TRW52602 MRW52602 21080 UMILSFT MRF161 2412
TRW52604 MRW52604 2-1093 UMOB-45 MRF646 2:802
TRW53001 MRW53001 2-109% UMOB-55 MRF648 2:808
TRWS3101 MRW53101 2-109 UTvoos TPV596A 21307
TRW33102 MRW53102 21100 utvo10 TPV597 -
TRW53201 MRW53201 21096 UTvo20 TPV593 21300
TRWS53202 MRW53202 2-1100 UTV040 TPV598 21312
TRW53401 MRW53401 2-1096 uTveso TPVB93A 21320
TRW53402 MRW53402 21100 utvi20 TPVE95A 2-1320
TRW53501 MRW53501 21096 UTVv1I50 TPV7025 2-1334
TRWS3502 MRW53502 21100 UTV1500 TPV81008 21337
TRW53505 MRWS53505 21108 UTVv200 TPV50558 213
TRAW53601 MRWS53601 2-1096 UTv200 TPV7025 21334
TRW53602 MRW53602 21100 Va9 2N6603 2125
TRWS3605 MRWS53605 21103 VAM-120 MRF317 2-545
TRWS4001 MRWS4001 2-1106 VAM-40 2N5643 270
TRW54101 MRW54101 2-1106 VAM-80 2N6166 2112
TRW54201 MRW54201 21106 VMIL-100 MRF317 2545
TRW54501 MRW54501 21106 VMIL-50 MRF464 2-654
TRW54601 MRWS4601 21106 VMIL120FT MRF174 2452
TRW62601 TP62601 2-1248 VMIL20FT MRF137 2-355
TRW52602 TP62602 24251 VMIL4OFT MRF171 2436
TRWG63601 TP63601 21254 VMIL6OFT MRF172 2444
TRW63602 TP63602 21257 . VMILSOFT MRF172 2444
TRWB4601 TP64601 21260 VMOB-70 MRF247 2:512
TRW64602 TP64602 21263 VIVO75 TPV3%4A 21291
TSD0105-50 TPMA040 21274 VIVi250 MRF141 2313
TSP150 MRF1150MA 2-688 VIVI50 TPV385 2-1287
TSP350 MRF1325M 2-9% VIV300 TPV387 2-1289
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MOTOROLA SALES OFFICES
AND
RF MARKETING HEADQUARTERS

USA
RF MARKETING HEADQUARTERS
Phoenix, AZ 5005 E. McDowell Road Lawndale, CA 14520 Aviation Boulevard
Phoenix, AZ 85008 : Lawndale, CA 80260
Tel.: (602)244-6394 Tel.: (213)536-0888
Fax: (602)244-4597 Torrance, CA 325 Maple Avenue

Torrance, CA 90503-2602
Tel.: (213)783-5600
Fax: (213)783-5790

SEMICONDUCTOR SALES OFFICES

ALABAMA, Huntsville ........... (205)830-1050 MICHIGAN, Detroit. . . ........... (313)347-6800
ARIZONA, Phoenix ............. (602)897-5056 MINNESOTA, Minneapolis . ....... (612)941-6800
ARIZONA, Tempe .............. (602)438-3719 MISSOURI, St. Louis . ........... (314)275-7380
CALIFORNIA, Agoura Hills. . ... ... (818)706-1929 NEW JERSEY, Fairfield . . ........ (201)808-2400
CALIFORNIA, Lawndale. ......... (213)536-0888 NEW YORK, Fairport. . .......... (716)425-4000
CALIFORNIA,Orange . ... ....... (714)634-2844 NEW YORK, Hauppauge . ........ (516)361-7000
CALIFORNIA, Sacramento. . ...... (916)922-7152 NEW YORK, Poughkeepsie/Fishkill. . (914)473-8102
CALIFORNIA, San Diego. . ... .... (619)541-2163 . NORTH CAROLINA, Raleigh . . . . .. (919)876-6026
CALIFORNIA, Sunnyvale. ........ (408)749-0510 OHIO,Cleveland ............... (216)349-3100
COLORADO, Colorado Springs . ... (719)599-7497 OHIO, Columbus/Worthington. . . . .. (614)431-8492
COLORADO, Denver............ (303)337-3434 OHIO,Dayton ................. (513)495-6800
CONNECTICUT, Wallingford. . . . . .. (203)284-0810 OKLAHOMA, Tulsa ............. (918)664-5233
FLORIDA, Maitland . ............ (407)628-2636 OREGON, Portland . ............ (503)641-3681
FLORIDA, Pompano Beach/ PENNSYLVANIA, Philadelphia/

Ft. Lauderdale. . .............. (305)486-9776 Horsham.................... (215)957-4100
FLORIDA, St. Petersburg. . ....... (813)576-6035 TENNESSEE, Knoxville .. ........ (615)690-5593
GEORGIA, Atlanta. . ............ (404)449-3875 TEXAS, Austin. :............... (512)873-2000
ILLINOIS, Chicago/ . TEXAS,Houston ............... (713)783-6402

Hoffman Estates . ... .......... (708)490-9500 TEXAS,Houston .. ............. (713)251-1291
INDIANA, FortWayne ........... (219)436-5818 TEXAS, Richardson . . ........... (214)480-8100
INDIANA, Indianapolis . .......... (317)571-0400 UTAH, SaltLake City . . . ......... (801)268-8440
INDIANA, Kokomo . ............. (317)457-6634 WASHINGTON, Bellevue .. ....... (206)454-4160
IOWA, CedarRapids ............ (319)373-1328 Seattle Access . .............. (206)622-9960
KANSAS, Kansas City/Mission. . . .. (913)451-8555 WISCONSIN, Milwaukee/Brookfield. . (414)792-0122
MARYLAND, Columbia .......... (301)381-1570
MASSACHUSETTS, Marlborough. . . (508)481-8100 Field Applications Engineering
MASSACHUSETTS, Woburn . .. . .. (617)932-9700 Available Through All Sales Offices

INTRA-COMPANY OFFICES
ARIZONA, Scottsdale. . .......... (602)949-3811 ILLINOSS, Schaumburg. . ......... (312)480-3525
FLORIDA, Boynton Beach ........ (305)738-2535 ILLINOIS, Schaumburg/Industrial . . . (312)576-5518
FLORIDA, Ft. Lauderdale......... (305)475-6120 TEXAS,Ft. Worth .............. (817)232-6256

CANADA

SEMICONDUCTOR SALES OFFICES

BRITISH COLUMBIA, Vancouver. .. (604)434-9134 ONTARIO, Ottawa .. ............ (613)226-3491
ONTARIO, Toronto. .. ........... (416)497-8181 QUEBEC, Montreal ............. (514)731-6881
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EUROPE

RF MARKETING HEADQUARTERS
Bordeaux, France 152, Avenue de la Jallere

33300 Bordeaux
France
Tel.: (56)43-6700
SEMICONDUCTOR SALES OFFICES
FINLAND, Helsinki. ............... (0)693-5840 ITALY, Milan. . ... .................. (2)82201
carphone. .........coovveennnn. (49)211501 NETHERLANDS, Maarssen .. ...... (4998)61-211
FRANCE, Paris ................. (1)4095-5800 SPAIN,Madrid. .................. (1)457-8204
GERMANY, Langenhagen/ L (1)457-8254
Hannover ................... (0511)78-99-11 SWEDEN, Solna ................. (8)734-8800
GERMANY, Munich . .............. (89)92103-0 SWITZERLAND, Geneva . ......... (22)7991-111
GERMANY, Nuremberg ........... (911)64-3044 SWITZERLAND, Zurich ............ (1)730-4074
GERMANY, Sindelfingen ........... (7031)83074 UNITED KINGDOM, Aylesbury. . . ... (296)395-252
GERMANY, Wiesbaden ........... (6121)761921

ASIA/PACIFIC

RF MARKETING HEADQUARTERS

Kwai Chung, 14-16/F, Prosperity Center
Hong Kong  77-81 Container Port Road
Kwai Chung, N.T., Hong Kong
Tel.: (852)0-211-211

SEMICONDUCTOR SALES OFFICES

AUSTRALIA, Melbourne. . . . ........ (3)887-0711 KOREA, Seoul. .. .............. (2)554-5118-21
AUSTRALIA, Sydney. ............. (2)306-3855 MALAYSIA, Penang. . .............. (4)374514
HONG KONG, Kwai Chung ........... 480-8333 SINGAPORE ..................... 294-5438
KOREA, Pusan ................. (51)463-5035 TAIWAN, Taipei . .. .......ovnenn.. (2)717-7089

| JAPAN :

RF MARKETING HEADQUARTERS

Tokyo, Japan Kowa Building
5-2-32, Minami Azabu
Minato-ku, Tokyo 106
Japan
Tel.: (3)440-3311

SEMICONDUCTOR SALES OFFICES

JAPAN, Alzu . .......coci il (241)272231 JAPAN, Osaka. ..........co0uvnn (6)305-1801
JAPAN, Atsugi. . ................ (462)23-0761 JAPAN, Sendai . ................ (22)268-4333
JAPAN, Nagoya. ................ (52)232-1621 JAPAN, Tokyo..............coun. (3)440-3311

REST OF WORLD

SEMICONDUCTOR SALES OFFICES

BRAZIL,SaoPaulo.............. (11)813-1459 MEXICO, Guadalajara ............ (36)21-89-77
OF . ittt ttenaneneeanenanans (11)813-1554 L (36)21-91-29
ISRAEL, TElAViV.........ovovvennn (3)753-8222 PUERTO RICO, SanJuan ........ (809)793-2170
MEXICO, MexicoCity. .. ........... (5)207-7880
o (5)207-7727
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