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While Motorola is a worldwide leader in semiconductor
products, there is not a category in which the selection is more
diverse, or more complete, than in products designed for RF
system applications. From MOS, bipolar power and signal
transistors to integrated circuits, Motorola’s RF components
cover the entire spectrum from HF to microwave to personal
communications. Yet, product expansion continues — not only
to keep pace with the progressive needs of the industry, but to
better serve the needs of designers for a reliable and
comprehensive source of supply.

How to Use This Selector Guide

The RF Monolithic Integrated Circuits and the RF/IF
Integrated Circuits products in this guide are divided into
three major functional categories: RF Front End ICs, RF/IF
Subsystem ICs and Frequency Synthesis. Each of these
categories is further subdivided based on circuit functional-
ity. This structure differentiates highly integrated subsystem
ICs from fundamental circuit building blocks and discrete
transistors.

The Power MOSFETs, Power GaAs Transistors, Power
Bipolar Transistors, Power Amplifier Modules and CATV
Distribution Amplifiers are FIRST divided into major
categories by power level. SECOND, within each category
parts are listed by frequency band. THIRD, within a frequency
band, transistors are further grouped by operating voltage
and, finally, output power.

To Replace Devices in an Existing Design

Call your local Motorola Sales Office or Distributor to
determine Motorola’s closest replacement device.
Applications Assistance

Applications assistance is only a phone call away — call the
nearest Semiconductor Sales office or 1-800-521-6274.
Access Data On—Line!

Usethe MotorolaSPSInternettoaccess Motorola
Semiconductor Product data at http://www.motorola.com/
semiconductors or http://www.motorola.com/semiconduc-
tors/rf/. The SPS Internet provides you with instant access
to data sheets, selector guide information, package
outlines, on-line technical support and much more.

0 Motorola Inc., 2001
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ACCESS MOTOROLA SEMICONDUCTOR TECHNICAL INFORMATION

Access Data On-Line! — Use Motorola’s
SPS Internet Server

Motorola SPS has provided a World Wide Web
Server to deliver Motorola SPS’s technical data to the
global Internet community. Technical data (such as data
sheets, application notes, and selector guides) is
available on the Internet server with full search
capabilities. All have easy text search capability.
Ordering literature from the Literature Center is
available on line. Other features of Motorola SPS’s
Internet server include the availability of a searchable
press release database, technical training information,
with on—line registration capabilities, an on—line technical
support form to send technical questions and receive
answers through email, information on product groups,
full search capabilities of device models, a listing of
authorized distributors, and links directly to other
Motorola world wide web servers.

How to reach us:
After accessing the Internet, use the following URL:

http://www.motorola.com/semiconductors/
http://www.motorola.com/semiconductors/rf/

Literature Centers

Printed literature can be obtained from the
Literature Centers upon request. For those items that
incur a cost, the U.S. Literature Center will accept
Master Card and Visa.

How to reach us:
USA/EUROPE/Locations Not Listed:
Motorola Literature Distribution
P.O. Box 5405
Denver, Colorado 80217
Phone: 1-800-441-2447 or 1-303-675-2140

JAPAN:

Motorola Japan Ltd.

SPS, Technical Information Center
3-20-1, Minami—Azabu. Minato—ku
Tokyo 106—-8573 Japan

Phone: 81-3-3440-3569

ASIA/PACIFIC:

Motorola Semiconductors H.K. Ltd.
Silicon Harbour Centre

2 Dai King Street, Tai Po Industrial Estate
Tai Po, N.T., Hong Kong

Phone: 852-26668334

WIRELESS RF, IF AND TRANSMITTER
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Design Tools and Data Available On—Line for Your Design—in

Process at: nhtp:/mww.motorola.com/semiconductors/rf/designtds/designtd.htm|

Access LDMOS Models and Reference Designs On-line!

Visit our web pages for distribution of our electro—thermal models for RF LDMOS transistors.
The url is: http://www.motorola.com/semiconductors/rf/models/

The Motorola Electro Thermal (MET) model for RF LDMOS transistors is a nonlinear model that for the first time examines both
electrical and thermal phenomena and can account for dynamic self-heating effects of device performance. It is specifically
tailored to model high power RF LDMOS transistors used in base station, HDTV digital broadcast, and land mobile radio
applications. Implemented in the Agilent EEsofl) EDA Advanced Design System (ADS V1.3) harmonic balance simulator, the MET
LDMOS model is capable of performing small-signal, large—signal, harmonic—balance, noise and transient simulations. Because
of its ability to simulate self-heating effects, the MET model is more accurate than existing models, enabling circuit designers to
predict prototype performance more accurately and reduce cycle time.

The object code can easily be linked with Agilent EEsof EDA ADS harmonic balance simulator and is available for all major
computer platforms including Microsoftt! WindowsC 95, 98 and Windows NTH 4.0, SolarisU 2.6 and HP-UXU 10.2.

Subscribe to our LDMOS Models mail list to get the latest news on the availability of newly released RF LDMOS Transistor Models.
To subscribe, just fill out the RF LDMOS Transistor Model Subscription form on—line at http://www.motorola.com/semiconductors/rf/
models/ and you will receive notification of new models as they are posted.

AND, visit our web pages for distribution of Reference Designs

The url is: http://www.motorola.com/semiconductors/rf/designtds/designtd.html

The Reference Design library contains easy—to—copy,
fully functional amplifier designs. They consist of “no
tune” distributed element matching circuits designed to
be as small as possible, include temperature compen-
sated bias circuitry, and are designed to be used as
“building blocks” for our customers.

Functional Reference Design test units can be pur-
chased for a nominal fee. Contact your local Motorola
Distributor for additional information.

Reference Design Example

MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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All brand names and product names appearing in this document are registered trademarks
or trademarks of their respective owners.

MOSAIC V is a trademark of Motorola, Inc.
MOSAIC 1.5 is a trademark of Motorola, Inc.
TMOS is a registered trademark of Motorola, Inc.

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

Motorola’s RF Front End integrated circuit devices provide an
integrated solution for the personal communications market.
These devices are available in plastic SOT-143, SOT-343,
TSSOP-16, TSSOP-16EP, Micro-8, TSSOP-20EP, or
BCC32++ packages.

Evaluation Boards

Evaluation boards are available for RF Front End Integrated
Circuits. For a complete list of currently available boards and
ones in development for newly introduced product, please
contact your local Motorola Distributor or Sales Office.
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RF Front End ICs

RFICs
Upconverters/Exciters
Supply Supply
RF Freq. Volt. Current | Standby Conv. Output
Range Range mA Current | GaindB | IP3 dBm Case No./ System
Device MHz Vdc (Typ) mA (Typ) (Typ) (Typ) Package Applicability
MRFIC0954(18b) 800 to 1000 2.7t05.0 65 5.0 31 28 948M/ CDMA, TDMA, ISM
TSSOP-20EP
MRFIC1813(18b) 1700t0 2000 | 2.7t0 4.5 25 0.1 15 1 948C/ DCS1800, PCS
TSSOP-16
MRFIC1854A(18b) 1700to0 2000 | 2.7t05.0 70 5.0 31 23 948M/ CDMA, TDMA, PCS
TSSOP-20EP
MRFIC1884(462a) 800 to 1000 28
2.7t03.2 60 5.0 32 Blczgng CDMA, ;ggA, ISM,
1700 to 2000 23
Power Amplifiers
Supply
Freq. \olt. Saturated Gain
Range Range Pouyt dBm PAE % Pout/Pin Case No./ System
Device MHz Vdc (Typ) (Typ) dB (Typ) Package Applicability
MRFIC0919(18b) 800 to 1000 3.0t05.5 35.3 48 32.3 948L/ GSM
TSSOP-16EP
MRFIC1819(18b) 1700 to 2000 3.0t05.0 33 40 27 948L/ DCS1800, PCS
TSSOP-16EP
MRFIC1856(18b) 800 to 1000 3.0t05.6 32 50 32 948M/ TDMA, CDMA, AMPS
1700 to 2000 30 35 30 TSSOP-20EP TDMA, CDMA, PCS
MRFIC1859(18b) 800 to 1000 36.2 53 33.2 873E/ GSM
2.8t05.5
1700 to 2000 34 43 29 TQFP-32EP DCS1800, PCS
MRFIC1869(46a)n 800 to 1000 35.8 55 35.8 GSM900
2.7t05.5 MLF-32
1700 to 2000 34 45 32 DCS1800, PCS

(18)Tape and Reel Packaging Option Available by adding suffix: a) R1 = 500 units; b) R2 = 2,500 units; c) T1 = 3,000 units; d) T3 = 10,000 units; e) R2 = 1,500 units;
f) T1 = 1,000 units; g) R2 = 4,000 units; h) R1 = 1,000 units; i) R3 = 250 units; j) T1 = 500 units; k) R2 = 450 units.
(46)To be introduced: a) 1Q01; b) 2Q01; ¢) 3Q01

ONew Product

MOTOROLA
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RF Building Blocks

Amplifiers
Supply Supply Small Output
RF Freq. \olt. Current | Standby | Signal IP3 NF
Range Range mA Current | Gain dB dBm dB Case No./ System
Device MHz Vvdc (Typ) | HA(Typ) [ (Typ) (Typ) (Typ) Package Applicability
MBC13706(463)) 800 to 1000 2.7t0 3.6 10 200 26 6.0 3.0 846A/ GSM, ISM
Micro—8
MRFIC0916(18c) 100 to 2500 2.7t05.0 4.7 - 18.5 11 1.9 318A/ ISM, PCS, Cellular
SOT-143
MRFIC0930DM(18b) 800 to 1000 2.7t04.5 8.5 20 19 10 1.7 846A/ GSM, AMPS, ISM
Micro—8
MRFIC1808DM(18b) | 170002100 | 2.7 to 4.5 5.0 8.0 18 13 1.6 846A/ DCS1800, PCS
Micro—8
Low Power Transistors
Gain — Bandwidth NFmin @ f Gain @ f Maximum Ratings
fr V(BR)
Typ Ic Typ Typ CEO Ic Case No./
Device GHz mA dB GHz dB GHz Volts mA Package
MBC13900(46a) 15 20 1.0 1.0 17 1.0 7.0 20 318M/
1.3 2.0 14 2.0 SOT-343
MBC13901(46a) 15 20 1.0 1.0 17 1.0 7.0 20 318M/
1.3 2.0 14 2.0 SOT-343

(18)Tape and Reel Packaging Option Available by adding suffix: a) R1 = 500 units; b) R2 = 2,500 units; c) T1 = 3,000 units; d) T3 = 10,000 units; e) R2 = 1,500 units;

f) T1 = 1,000 units; g) R2 = 4,000 units; h) R1 = 1,000 units; i) R3 = 250 units; j) T1 = 500 units; k) R2 = 450 units.

(46)To be introduced: a) 1Q01; b) 2Q01; c) 3Q01

ONew Product
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RF Front End Integrated Circuit Packages

>

CASE 318A
(SOT-143)

&

CASE 318M
(SOT-343)

*

A

CASE 846A
(Micro-8)

<

-

CASE 873E
(TQFP-32EP)

CASE 948C CASE 948L CASE 948M CASE 1261A
(TSSOP-16) (TSSOP-16EP) (TSSOP-20EP) (BCC32++)
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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RF/IF Subsystems
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RF/IF Subsystems

Cordless Phone Subsystem ICs

Compande
Dual r and Low
Icc Conversion | Universal Audio CVSD Battery Suffix/
Device Vce (Typ) Receiver Dual PLL Interface Compatible | Detect Notes Case No.
MC13110A 2.7t0 Active Mode v’ vV v’ - Vv CT-0 FB/848B
55V 8.5 mA FTA/932
Inactive Mode
15 uA
MC13111A 2.7t0 Active Mode v’ vV v’ - Vv CT-0 FB/848B,
55V 8.5 mA FTA/932
Inactive Mode
15 uA
MC13145 2.7to0 Active Mode v’ - - v - Receiver FTA/932
6.5V 27 mA with
Inactive Mode coilless
10 pA demod
CT-900
MC13146 2.7to Active Mode — - - v - Transmitter | FTA/977
6.5V 18 mA with VCO
Inactive Mode CT-900
10 pA
Trancelivers
Direct
GSM TDMA/IDEN | Fractional *N | Launc'n G3Sw System Case No./
Device Vce Icc Receiver Receiver PLL Transmitter Applicability Pkg Type
MC13760(46a) 2.65t02.9 | Transmit GSMIDCS, 1285/
20 mA TDMA, iDEN, BGA-104
4.78105.22 | Receive v v v v AMPS
(Charge Pumps) 30 mA
(46)To be introduced: a) 1Q01; b) 2Q01; c) 3Q01
ONew Product
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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Miscellaneous Functions

ADCs/DACs
Number of
Analog On-Chip Suffix/
Device Function 1/0 Format Resolution Channels Oscillator Other Features Case No.
MC144110 DAC Serial 6 Bits 6 - Emitter—Follower Outputs DW/751D
MC144111 4 DW/751G
Encoders/Decoders
Number of
Address Maximum Number | Number of Data Suffix/
Device Function Lines of Address Codes Bits Operation Case No.
MC145026 Encoder Depends on Depends on Depends on Simplex P/648,
Decoder Decoder Decoder D/751B
MC145027 Decoder 5 243 4 Simplex P/648,
MC145028 9 19,683 0 Simplex DWI751G
MOTOROLA

WIRELESS RF, IF AND TRANSMITTER
SELECTOR GUIDE
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RF/IF Subsystems Packages

<

CASE 648 CASE 751B CASE 751D CASE 751G
P SUFFIX D SUFFIX DW SUFFIX DW SUFFIX
(DIP-16) (SO-16) (S0-20L) (SO-16W)

&

CASE 8488 CASE 932 CASE 977 CASE 1285
FB SUFFIX FTA SUFFIX FTA SUFFIX (BGA-104)
(QFP-52) (LQFP-48) (LQFP-24)
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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Frequency Synthesis
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Frequency Synthesis

Single PLL Synthesizers

Maximum Supply Nominal
Frequency Voltage Supply Suffix/
(MHz) V) Current (mA) Features Device Case
20@ 5.0V 3.0t0 9.0 75@5V Parallel Interface MC145151-2 DW/751F
20@ 5.0V 3.0t09.0 75@5V Parallel Interface, Uses External Dual-Modulus MC145152-2 DW/751F
Prescaler
20@ 5.0V 3.0t09.0 75@5V Serial Interface MC145157-2 DW/751G
20@ 5.0V 3.0t09.0 75@5V Serial Interface, Uses External Dual-Modulus MC145158-2 DW/751G
Prescaler
100 @ 3.0V 2.7t05.5 2@3V Serial Interface, Auxiliary Reference Divider, MC145170-2 P/648,
185@ 4.5V 6@5V Evaluation Kit — MC145170EVK D/751B,
DT/948C
1100 2.7t05.5 7T@5V Serial Interface, Standby, Auxiliary Reference MC145193 F/751,
Divider, Evaluation Kit — MC145193EVK DT/948D
2000 2.7t05.5 4@3V Serial Interface, Standby, Auxiliary Reference MC145202-1 F/751,
Device, Evaluation Kit — MC145202-1EVK DT/948D
2500 2.7t05.5 9.5 Serial Interface MC12210 D/751B,
DT/948E
2800 45t05.5 35 Fixed Divider MC12179 D/751
Dual PLL Synthesizers
Maximum Supply Nominal
Frequency Voltage Supply Suffix/
(MHz) V) Current (mA) Phase Detector Device Case
1100 2.7t05.5 12 Serial Interface, Standby, Evaluation Kit — MC145220 F/803C,
both loops MC145220EVK DT/948D
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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PLL Building Blocks

Prescalers
Single or Supply
Frequency Divide Dual Voltage Supply Suffix/
(MHz) Ratios Modulus V) Current (mA) Features Device Case
1100 64/65, Dual 2.7t05.5 2.0 max Low Power MC12052A D/751
128/129
1100 10,20,40,80 Single 45t05.5 5.0 max MC12080 D/751
1100 2,4,8 Single 2.7t05.5 4.5 max Standby MC12093 D/751
2000 64/65, Dual 2.7t05.5 2.6 max Low Power MC12054A D/751
128/129
2500 2,4 Single 2.7t05.5 14 max Standby MC12095 D/751
2800 64, 128, Single 45t05.5 11.5 max MC12079 D/751
256
Voltage Control Oscillators
Frequency Supply Voltage Suffix/
(MHz) V) Features Device Case
1300 2.7t05.5 Two high drive open collector outputs MC12149 D/751
(Q, QB), Adjustable output amplitude,
Low drive output for prescaler
Phase—Frequency Detectors
Frequency Supply Voltage Suffix/
(MHz) ) Features Device Case
800 (Typ) 4.75t05.5 MECL10H compatible MCH12140 D/751
800 (Typ) 42t055 100K ECL compatible MCK12140 D/751
WIRELESS RF, IF AND TRANSMITTER MOTOROLA

SELECTOR GUIDE

17




Frequency Synthesis Packages

CASE 648 CASE 751 CASE 751B CASE 751G
P SUFFIX D SUFFIX D SUFFIX DW SUFFIX
(DIP-16) (SO-8) (SO-16) (SO-16W)
@ %%‘/ -
CASE 751J CASE 803C CASE 948C
F SUFFIX F SUFFIX DT SUFFIX
(S0-20) (S0-20) (TSSOP-16)
\\‘@@
CASE 948D CASE 948E
DT SUFFIX DT SUFFIX
(TSSOP—20) (TSSOP-20HS)
MOTOROLA WIRELESS RF. IF AND TRANSMITTER
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Motorola RF Discrete
Transistors

Motorola offers the most extensive group of RF Discrete
Transistors offered by any semiconductor manufacturer
anywhere in the world today.

From Bipolar to FET, the user can choose from a variety of
packages. They include plastic and ceramic that are
microstrip circuit compatible or surface mountable. Many are
designed for automated assembly equipment.

Major sub—headings are Power MOSFETs, Power GaAs and
Bipolar Transistors.
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Motorola RF High Power Transistors
RF Power MOSFETSs

Motorola RF Power MOSFETs are constructed using a planar process to enhance manufacturing repeatability. They are
N-channel field effect transistors with an oxide insulated gate which controls vertical current flow.

Compared with bipolar transistors, RF Power FETs exhibit higher gain, higher input impedance, enhanced thermal stability and
lower noise. The FETs listed in this section are specified for operation in RF Power Amplifiers and are grouped by frequency range
of operation and type of application. Arrangement within each group is first by order of voltage then by increasing output power.

Table 1. 2 to 150 MHz HF/SSB — Vertical MOSFETs
For military and commercial HF/SSB fixed, mobile and marine transmitters.

. Typical IMD
Gain (Typy
Frequency Pout VpD @ 30 MHz d3 d11 Chle

Device Band (37) Watts Volts | Class dB dB dB °C/W | Package/Style
MRF171A U 2-225 30 28 AB 20 -32 — 1.52 211-07/2
MRF148A U 2-225 30 50 AB 18 -35 -60 1.5 211-07/2
MRF150 U 2-150 150 50 AB 17 -32 -60 0.6 211-11/2
MRF154 U 2-100 600 50 AB 17 -25 — 0.13 368/2
MRF157 U 2-100 600 50 AB 20 -25 — 0.13 368/2
Table 2. 2 to 225 MHz VHF AM/FM — Vertical MOSFETs
For VHF military and commercial aircraft radio transmitters.

Gain n
Frequency Pout VDD (Typ)/Freq. Eff. (Typ) 03Cc

Device Band (37) Watts Volts | Class dB/MHz % °C/W Package/Style
MRF134 U | 30-225 5 28 AB 14/150 55 10 211-07/2
MRF136 U | 30-225 15 28 AB 16/150 60 3.2 211-07/2
MRF171A U | 30-225 45 28 AB 19.5/150 65 1.52 211-07/2
MRF173 U | 30-225 80 28 AB 13/150 65 0.8 211-11/2
MRF174 U | 30-225 125 28 AB 11.8/150 60 0.65 211-11/2
MRF141 U | 2-175 150 28 AB 10/175 55 0.6 211-11/2
MRF141G U | 2-175 300 28 AB 13/175 55 0.35 375/2
MRF151 U | 2-175 150 50 AB 13/175 45 0.6 211-11/2
MRF151G U | 2-175 300 50 AB 16/175 55 0.35 375/2
Table 3. 30 to 512 MHz VHF/UHF AM/FM — Vertical MOSFETs
For VHF/UHF military and commercial aircraft radio transmitters.

Gain n
Frequency Pout VDD (Typ)/Freq. Eff. (Typ) Chle

Device Band (37) Watts Volts Class dB/MHz % °C/W Package/Style
MRF158 U | 30-512 2 28 AB 17.5/500 52 13.2 305A/2
MRF160 U | 30-512 4 28 AB 17/500 55 7.2 249/3
MRF166C U | 30-512 20 28 AB 16/500 55 2.5 319/3
MRF166W U | 30-512 40 28 AB 16/500 55 1.0 412/1
MRF177 U | 100-400 | 100 28 AB 12/400 60 0.65 T44A12
MRF275L U | 150-512 | 100 28 AB 8.8/500 55 0.65 333/2
MRF275G U | 150-512 | 150 28 AB 11.2/500 55 0.44 375/2
(37)M = Matched Frequency Band; U = Unmatched Frequency Band.
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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RF Power MOSFETS (continued)

Table 4. Mobile — To 520 MHz
Designed for broadband VHF & UHF commercial and industrial applications. The high gain and broadband performance of
these devices make them ideal for large—signal, common—source amplifier applications in 12.5/7.5 volt mobile, portable and
base station operation.

Gain n
Frequency Pout VDD (Typ)/Freq. Eff. (Typ) 03C
Device Band (37) Watts Volts dB/MHz % °CIW Package/Style
VHF & UHF, Land Mobile Radio, Class AB — LDMOS Die
MRF1511T71(180)0 U | 136-175 8 7.5 11.5/175 55 2.0 466/1
MRF151771(180)p U | 430-520 8 75 11/520 55 2.0 466/1
MRF151371(180)0 U | 400-520 3 7.5/12.5 11/520 55 4.0 466/1
MRF1518T1(180)1 U | 400-520 8 125 11/520 55 2.0 466/1
MRF1535T1(18)0 U | 400-520 35 12.5 10(Min)/520 50(Min) 0.90 1264/1
MRF1550T1(18))0 U | 136-175 50 12.5 10(Min)/175 50(Min) 0.75 1264/1
Table 5. Broadcast — To 1.0 GHz — Lateral MOSFETs
Gain n
Frequency Pout VDD (Typ)/Freq. Eff. (Typ) 03c IMD
Device Band (37) Watts Volts dB/MHz % °CIW dBc Package/Style
470 — 1000 MHz, Class AB — LDMOS Die
MRF373A(46a) U | 470-860 75 CW 32 18/860 60 1.0 — 360B/1
MRF373AS(46a) U | 470-860 75 CW 32 18/860 60 0.75 — 360C/1
MRF374A(463) U | 470-860 130 PEP 32 17.3/860 41 0.65 -31 375F/2
MRF3720 M | 470-860 180 PEP 32 17/860 36 0.5 -35 375G/2
MRF377(9) M | 470-860 180 PEP 32 18/860 40 0.5 -30 375G/2
MRF376(9) M | 470-860 | 400 Pulsed 50 16/860 50 0.4 — 375G/2
Table 6. Cellular — To 1.0 GHz — Lateral MOSFETs
Gain n
Frequency Pout Test VDD (Typ)/Freq. Eff. (Typ) Chle) Pkg/

Device Band (37) Watts Signal Volts dB/MHz % °C/W Style
800 — 1.0 GHz, Class AB — LDMOS Die
MRF9002R2(18e,46a) | u 960 2 PEP 2—Tone 26 16/960 35 9 978/—
MRF9030MR1(182,46b) | y 945 30 PEP 2-Tone 26 17/945 41 — 1265/1
MRF9030(46b) U 945 30 PEP 2—Tone 26 17/945 40 1.9 360B/1
MRF9030S(18a,46b) U 945 30 PEP 2—Tone 26 17/945 40 15 360C/1
MRF9045MR1(18a) u 945 45 PEP 2-Tone 28 18.5/945 41 0.8(50) | 1265/1
MRF90450] U 945 45 PEP 2—Tone 28 18.8/945 42 1.4 360B/1
MRF90455(18a)g U 945 45 PEP 2—Tone 28 18.8/945 42 1.0 360C/1
MRF9060MR1(182,46b) | y 945 60 PEP 2-Tone 26 17/945 40 — 1265/1
MRF9060(46a) u 945 60 PEP 2-Tone 26 17/945 40 1.1 360B/1
MRF90605(182,46a) u 945 60 PEP 2-Tone 26 17/945 40 0.8 360C/1
MRF6522-70(18i) M | 921-960 70 CW 1-Tone 26 16/921,960 58 1.1 465D/1
MRF90800] M | 921-960 75 CW 1-Tone 26 18.5/921,960 55 0.7 465/1
MRF9080S0 M | 921-960 75 CW 1-Tone 26 18.5/921,960 55 0.7 465A/1
MRF90850] M 880 90 PEP 2-Tone 26 17.9/880 40 0.7 465/1
MRF9085S01 M 880 90 PEP 2-Tone 26 17.9/880 40 0.7 465A/1

(9in development.

(18)Tape and Reel Packaging Option Available by adding suffix: a) R1 = 500 units; b) R2 = 2,500 units; c) T1 = 3,000 units; d) T3 = 10,000 units; €) R2 = 1,500 units;

f) T1 = 1,000 units; g) R2 = 4,000 units; h) R1 = 1,000 units; i) R3 = 250 units; j) T1 = 500 units; k) R2 = 450 units.
(37)M = Matched Frequency Band; U = Unmatched Frequency Band.
(46)To be introduced: a) 1Q01; b) 2Q01; c) 3Q01

(50)simulated
ONew Product
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RF Power MOSFETS (continued)

Table 6. Cellular — To 1.0 GHz — Lateral MOSFETs

(continued)

Gain n
Frequency Pout Test VDD (Typ)/Freq. Eff. (Typ) CAle) Pkg/
Device Band (37) Watts Signal Volts dB/MHz % °C/W Style
800 — 1.0 GHz, Class AB — LDMOS Die (continued)
MRF9120(462) M 880 120 PEP 2-Tone 26 16/880 39 0.7 375B/2
MRF91205(462) M 880 120 PEP 2—Tone 26 16/880 39 0.7 375H/2
MRF91800 M 880 170 PEP 2—Tone 26 17.5/880 39 0.45 375D/2
MRF9180S0 M 880 170 PEP 2—Tone 26 17.5/880 39 0.45 375E/2
Table 7. PCS and 3G —To 2.1 GHz — Lateral MOSFETs
Gain n
Frequency Pout Test VDD (Typ)/Freq. Eff. (Typ) CAle) Pkg/
Device Band (37) Watts Signal Volts dB/MHz % °C/W Style
1805 — 1990 MHz, Class AB — LDMOS Die (GSM1800, GSM1900, GSM EDGE and PCS TDMA)
MRF18060A M | 1805-1880 60 CW 1-Tone 26 13/1805,1880 45 0.97 465/1
MRF18060AS M | 1805-1880 60 CW 1-Tone 26 13/1805,1880 45 0.97 465A/1
MRF18060B M | 1930-1990 60 CW 1-Tone 26 13/1930,1990 45 0.97 465/1
MRF18060BS M | 1930-1990 60 CW 1-Tone 26 13/1930,1990 45 0.97 465A/1
MRF18085A(46a) M | 1805-1880 85 CW 1-Tone 26 13/1805,1880 52 0.64 465/1
MRF18085AS(46a) M | 1805-1880 85 CW 1-Tone 26 13/1805,1880 53 0.64 465A/1
MRF18085B(46a) M | 1930-1990 85 CW 1-Tone 26 13/1930,1990 53 0.64 465/1
MRF18085BS(46a) M | 1930-1990 85 CW 1-Tone 26 13/1930,1990 52 0.64 465A/1
MRF18090A M | 1805-1880 90 CW 1-Tone 26 13.5/1805,1880 52 0.7 465B/1
MRF18090AS M | 1805-1880 90 CW 1-Tone 26 13.5/1805,1880 52 0.7 465C/1
MRF18090B M | 1930-1990 90 CW 1-Tone 26 13.5/1930,1990 45 0.7 465B/1
MRF18090BS M | 1930-1990 90 CW 1-Tone 26 13.5/1930,1990 45 0.7 465C/1
1.9 GHz, Class AB — LDMOS Die (2-CH N—-CDMA)
MRF190300 M | 1930-1990 30 PEP 2—Tone 26 13/1990 36 2.1 465E/1
MRF19030S0 M | 1930-1990 30 PEP 2—Tone 26 13/1990 36 2.1 465F/1
MRF19045(46a) M | 1930-1990 9.5 AVG N-CDMA 26 14.5/1990 23.5 1.97 465E/1
MRF190455(46a) M | 1930-1990 9.5 AVG N-CDMA 26 14.5/1990 23.5 1.97 465F/1
MRF19060 M | 1930-1990 60 PEP 2—Tone 26 12.5/1990 36 0.97 465/1
MRF19060S M | 1930-1990 60 PEP 2—Tone 26 12.5/1990 36 0.97 465A/1
MRF19090 M | 1930-1990 90 PEP 2—Tone 26 11.5/1990 35 0.65 465B/1
MRF19090S M | 1930-1990 90 PEP 2—Tone 26 11.5/1990 35 0.65 465C/1
MRF190850 M | 1930-1990 18 AVG N-CDMA 26 13/1990 23 0.64 465/1
MRF19085S0 M | 1930-1990 18 AVG N-CDMA 26 13/1990 23 0.64 465A/1
MRF19120(3)0 M | 1930-1990 120 PEP 2-Tone 26 11.7/1990 34 0.45 375D/2
MRF19120S(3)0 M | 1930-1990 120 PEP 2-Tone 26 11.7/1990 34 0.45 375E/2
MRF191250 M | 1930-1990 24 AVG N-CDMA 26 13.5/1990 22 0.53 465B/1
MRF19125S0 M | 1930-1990 24 AVG N-CDMA 26 13.5/1990 22 0.53 465C/1

internal Impedance Matched Push-Pull Transistors
(18)Tape and Reel Packaging Option Available by adding suffix: @) R1 = 500 units; b) R2 = 2,500 units; c) T1 = 3,000 units; d) T3 = 10,000 units; e) R2 = 1,500 units;
f) T1 = 1,000 units; g) R2 = 4,000 units; h) R1 = 1,000 units; i) R3 = 250 units; j) T1 = 500 units; k) R2 = 450 units.

(37)M = Matched Frequency Band; U = Unmatched Frequency Band.

(46)To be introduced: a) 1Q01; b) 2Q01; c) 3Q01

[ONew Product
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RF Power MOSFETS (continued)

Table 7. PCS and 3G — To 2.1 GHz — Lateral MOSFETs (continued)

Gain n
Frequency Pout Test VpbD (Typ)/Freq. Eff. (Typ) 03Cc Pkg/
Device Band (37) Watts Signal Volts dB/MHz % °C/W Style
2.0 GHz, Class A, AB — LDMOS Die
MRF281SR1(18a)x U | 1930-2000 4 PEP 2-Tone 26 12.5/2000 33 5.74 458B/1
MRF281ZR1(18a) U | 1930-2000 4 PEP 2-Tone 26 12.5/2000 33 5.74 458C/1
MRF282SR1(18a)1 U | 1930-2000 10 PEP 2-Tone 26 11.5/2000 28(min) 4.2 458B/1
MRF282zR1(183) U | 1930-2000 10 PEP 2-Tone 26 11.5/2000 28(min) 4.2 458C/1
MRF284 U | 1930-2000 30 PEP 2-Tone 26 10.5/2000 35 2.0 360B/1
MRF284SR1(182) U | 1930-2000 30 PEP 2-Tone 26 10.5/2000 35 2.0 360C/1
MRF286(46a) M | 1930-2000 60 PEP 2-Tone 26 10.5/2000 32 0.73 465/1
MRF2865(46a) M | 1930-2000 60 PEP 2-Tone 26 10.5/2000 32 0.73 465A/1
2.1 GHz, Class AB — LDMOS Die (2-CH W—CDMA, UMTS)
MRF210100 U | 2110-2170 10 PEP 2-Tone 28 13.5/2170 35 55 360B/1
MRF21010S(46a) U | 2110-2170 10 PEP 2-Tone 28 13.5/2170 35 5.5 360C/1
MRF210300 M | 2110-2170 30 PEP 2—Tone 28 13/2170 33 2.1 465E/1
MRF21030S0 M | 2110-2170 30 PEP 2-Tone 28 13/2170 33 2.1 465F/1
MRF210450 M | 2110-2170 10 AVG W-CDMA | 28 15/2170 235 1.97 465E/1
MRF21045S[] M | 2110-2170 10 AVG W-CDMA | 28 15/2170 235 1.97 465F/1
MRF21060 M | 2110-2170 60 PEP 2-Tone 28 12.5/2170 34 1.02 465/1
MRF21060S M | 2110-2170 60 PEP 2-Tone 28 12.5/2170 34 1.02 465A/1
MRF2108501 M | 2110-2170 19 AVG W-CDMA | 28 13.6/2170 23 0.64 465/1
MRF21085S0 M | 2110-2170 19 AVG W-CDMA | 28 13.6/2170 23 0.64 465A/1
MRF210900) M | 2110-2170 90 PEP 2-Tone 28 11.7/2170 33 0.65 465B/1
MRF21090S0 M | 2110-2170 90 PEP 2-Tone 28 11.7/2170 33 0.65 465C/1
MRF21120(3)0 M | 2110-2170 120 PEP 2-Tone 28 11.4/2170 345 0.45 375D/2
MRF21120S(3)0 M | 2110-2170 120 PEP 2-Tone 28 11.2/2170 345 0.45 375E/2
MRF21125 M | 2110-2170 20 AVG W-CDMA | 28 13/2170 18 0.53 465B/1
MRF21125S M | 2110-2170 20 AVG W-CDMA | 28 13/2170 18 0.53 465C/1
MRF21180(3.46a) M | 2110-2170 38 AVG W-CDMA | 28 12.5/2170 22 0.39 375D/2
MRF21180S(3,462) M | 2110-2170 38 AVG W-CDMA | 28 12.5/2170 22 0.39 375E/2

(3internal Impedance Matched Push-Pull Transistors
(18)Tape and Reel Packaging Option Available by adding suffix: a) R1 = 500 units; b) R2 = 2,500 units; c) T1 = 3,000 units; d) T3 = 10,000 units; ) R2 = 1,500 units;

f) T1 = 1,000 units; g) R2 = 4,000 units; h) R1 = 1,000 units; i) R3 = 250 units; j) T1 = 500 units; k) R2 = 450 units.
(87)M = Matched Frequency Band; U = Unmatched Frequency Band.
(46)To be introduced: a) 1Q01; b) 2Q01; c) 3Q01
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RF Power GaAs Transistors

Motorola power GaAs transistors are made using an InGaAs PHEMT epitaxial structure for superior RF efficiency and linearity.
The FETs listed in this section are designed for operation in base station infrastructure RF power amplifiers and are grouped
according to frequency range and type of application. Parts are listed first by order of operating voltage, then by increasing output

power.

Table 1. 3.5 GHz — Linear Transistors

Gain n
Frequency Pout Test VpbD (Typ)/Freq. Eff. (Typ) CAle) Pkg/
Device Band (37) Watts Signal Volts dB/GHz % °C/IW Style
3.5 GHz, Class AB — GaAs (WLL, BWA, W—CDMA)
MRFG35010(9) u 35G 1AVG W-CDMA | 12 10/3.5 26 6 —
MRFG35030(9) M 35G 4 AVG W-CDMA 12 10/3.5 24 — —

(9)in development.

MOTOROLA
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RF Power Bipolar Transistors

Motorola’s broad line of bipolar RF power transistors are characterized for operation in RF power amplifiers. Typical applications
are in base stations, military and commercial landmobile, avionics and marine radio transmitters. Groupings are by frequency band
and type of application. Within each group, the arrangement of devices is by major supply voltage rating, then in the order of
increasing output power. All devices are NPN polarity except where otherwise noted.

UHF Transistors

Table 1. 100 — 500 MHz Band
Designed for UHF military and commercial aircraft radio transmitters.

Frequency Pout Gain (Min)/Freq. Al
Device Band (37) Watts dB/MHz °CIW Package/Style
Vce =28 Volts, Class C
MRF392(3) M | 100-400 125 8/400 0.65 744A/1
MRF393(3) M | 100-512 100 7.5/500 0.65 T44A/1

900 MHz Transistors

Table 2. 900 — 960 MHz Band

Designed specifically for the 900 MHz mobile radio band, these devices offer superior gain, ruggedness, stability and
broadband operation. Devices are for mobile and base station applications.

Frequency Pout Gain (Min)/Freq. CAle)
Device Band (37) Watts Class dB/MHz °C/W Package/Style

Ve = 24 Volts — Si Bipolar

MRF858S U | 840-900 3.6 CW A 11/900 6.9 319A/2
MRF897(3) M 900 30 AB 10/900 1.7 395B/1
MRF897R(3) M 900 30 AB 10.5/900 1.7 395E/1
MRF898(2) M | 850-900 60 CW c 7/900 1 333A/1
Vcc = 26 Volts — Si Bipolar

MRF6409 M | 921-960 20 AB 10/960 3.8 319/2
MRF6414 M | 921-960 50 AB 8.5/960 1.3 333A/2
MRF899(3) M 900 150 AB 8/900 0.8 375A/1

1.5 GHz Transistors

Table 3. 1600 — 1640 MHz Band

n
Eff.
Frequency Pout Gain (Min)/Freq. (Min) 03Cc
Device Band (37) Watts Class dB/MHz % °C/W Package/Style

MRF16006 M | 1600-1640 6 C 7.4/1600 40 6.8 395C/2
MRF16030 M | 1600-1640 30 C 7.5/1600 40 1.7 395C/2

(@internal Impedance Matched

@)internal Impedance Matched Push-Pull Transistors
(37)M = Matched Frequency Band; U = Unmatched Frequency Band.
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Microwave Transistors

Table 4. L-Band Long Pulse Power

These products are designed for pulse power amplifier applications in the 960—1215 MHz frequency range. They are
capable of handling up to 10 us pulses in long pulse trains resulting in up to a 50% duty cycle over a 3.5 millisecond interval.
Overall duty cycle is limited to 25% maximum. The primary applications for devices of this type are military systems,
specifically JTIDS and commercial systems, specifically Mode S. Package types are hermetic.

Gain (Min)
Frequency Pout @ 1215 MHz Chle}
Device Band (37) Watts dB °C/W Package/Style
Vcc = 28 Volts — Class C Common Base
MRF10005 | m | 960-1215 5 8.5 8 336E/1
Vcc = 36 Volts — Class C Common Base
MRF10031 M | 960-1215 30 10 3 376B/1
MRF10120 M | 960-1215 120 8 0.6 355C/1
Vcc = 50 Volts — Class C Common Base
MRF10150 M | 1025-1150 150 10(7) 0.25 376B/1
MRF10350 M | 1025-1150 350 o(7) 0.11 355E/1
MRF10502 M | 1025-1150 500 a(7) 0.12 355J/1

Linear Transistors
The following sections describe a wide variety of devices specifically characterized for linear amplification. Included are medium
power and high power parts covering frequencies to 2.0 GHz.

Table 5. UHF Ultra Linear For TV Applications

The following device has been characterized for ultra—linear applications such as low—power TV transmitters in Band IV and
Band V and features diffused ballast resistors and an all-gold metal system to provide enhanced reliability and ruggedness.

Gain (Typ)/Freq.
Frequency Pout Small Signal Gain 03C
Device Band (37) Watts dB/MHz °CIW Package/Style
Ve = 28 Volts, Class AB
TPV8100B | M | 470-860 100(11) 9.5/860 0.7 398/1

Table 6. Microwave Linear for PCN Applications

The following devices have been developed for linear amplifiers in the 1.5—2 GHz region and have characteristics
particularly suitable for PDC, PCS or DCS1800 base station applications.

Frequency Pout Gain (Typ)/Freq. e
Device Band (37) Watts Class dB/MHz °C/W Package/Style
Vcc = 26 Volts-Bipolar Die
MRF6404(16) M | 1860-1900 30 AB 8.2/1880 1.4 395C/1
MRF20030R M 2000 30 AB 11/2000 14 395C/1
MRF20060R M 2000 60 AB 9.8/2000 0.7 451/1
MRF20060RS M 2000 60 AB 9.8/2000 0.7 451A/1

(N Typical @ 1090 MHz
(11)Output power at 1 dB compression in Class AB
(16)Formerly known as “TP4035”
(37)M = Matched Frequency Band; U = Unmatched Frequency Band.
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RF LDMOS High Power Transistor Amplifier Line—ups

MRF1513T1
250 mw © I 0 3W
MRF1513T1 MRF1535T1
250 mw © I I 0 35 W
Mobile — UHF
MRF1511T1
750 mw © I o8 W
MRF1511T1 MRF1550T1
750 mw © I ————— 0 100 W
Mobile — VHF
MRF1518T1
750 mw © I o8 W
Mobile — UHF
MRF1518T1 MRF1550T1
500 mw © I I 0 50 W
Mobile — VHF

WIRELESS RF, IF AND TRANSMITTER
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RF LDMOS High Power Transistor Amplifier Line—ups

(continued)

MRF374A
o2LW [N\ 130wW

4 X MRF372

0 e e e

4 X MRF372

Broadcast — 470 MHz — 860 MHz

5760 W
—o

Broadcast — 470 — 860 MHz

4 x MRF373A
MRF373AS
MRF373A
MRF373AS ]
* 4800w
12W 130 W .
16
MRF373A
MRF373AS
4 X MRF373A
MRF373AS

oLaw |

4 X MRF374A

130 W 4160 W
——o

0 e e e

MRF374A

4 X MRF374A

Broadcast — 470 — 860 MHz

MOTOROLA
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RF LDMOS High Power Transistor Amplifier Line—ups

(continued)

GSM EDGE - 900 MHz

i | | °

16 dB 17 dB 18.5dB

MRF9002R2 MRF9030/S MRF9080/S
Pin Ampl Amp2 Amp3 P out
0.602 mW | MRF9002R2 | MRF9030/S | MRF9080/S | 75W
Cellular — 1.0 GHz
[t I I o
16 dB 17.5dB
MRF9002R2 MRF9180/S
Pin Ampl Amp2 Pout
80 mwW MRF9002R2 | MRF9180/S | 170 W

GSM1800, GSM1900, GSM EDGE and PCS TDMA — 1.8 - 1.9 GHz

o I

| | | ’
13.5dB 11.5dB 13dB 13dB 135dB
MRF21010/S  MRF282SR1 MRF19030/S MRF18085A  MRF18090A
MRF282ZR1 MRF180858B  MRF18090B
Pin Ampl Amp2 Amp3 P out
9.5 mW MRF21010/S MRF19030/S [ MRF18085A | 85W
9.0 mW MRF21010/S MRF19030/S [ MRF18090A | 90 W
9.5 mwW MRF21010/S | MRF19030/S | MRF18085B | 85W
9.0 mW MRF21010/S MRF19030/S [ MRF18090B | 90 W
15 mw MRF282SR1/ZR1| MRF19030/S | MRF18085A [ 85W
14.2 mwW MRF282SR1/ZR1| MRF19030/S | MRF18090A | 90 W
15 mw MRF282SR1/ZR1| MRF19030/S | MRF18085B | 85W
14.2 mW MRF282SR1/ZR1| MRF19030/S | MRF18090B [ 90 W

WIRELESS RF, IF AND TRANSMITTER
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RF LDMOS High Power Transistor Amplifier Line—ups

(continued)

2-CH N-CDMA — 1.9 GHz

. I

I I °
13 dB 11.7.dB
MRF19030/S MRF19120/S
MRF19045/S MRF19125/S
Pin Ampl Amp2 Pout
406 mW MRF19030/S | MRF19120/S | 120 W
406 mW MRF19045/S | MRF19125/S | 120 W
2—CH W-CDMA, UMTS - 2.1 GHz
13dB 12.5dB
MRF21030/S MRF21180/S
Pin Ampl Amp2 Pout
500 mW MRF21030/S | MRF21180/S | 180 W

MOTOROLA
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RF LDMOS High Power Transistor Amplifier Line—ups

(continued)

GSM1800, GSM1900 Base Station — Class 1: 30 — 90 Watts, 24 — 26 Volts

60 — 90 W Output

° I |
24 dB 13dB 13dB 13.5dB
MHW1810-1 MRF18060A MRF18085A MRF18090A
MHW1910-1 MRF18060B MRF18085B MRF18090B

Pin Ampl Amp2 Pout

12 mwW MHW1810-1 | MRF18060A | 60 W

17 mwW MHW1810-1 | MRF18085A | 85W

16 mwW MHW1810-1 | MRF18090A | 90 W

12 mwW MHW1910-1 | MRF18060B | 60 W

17 mwW MHW1910-1 | MRF18085B | 85 W

16 mwW MHW1910-1 | MRF18090B | 90 W

30 — 40 W Output
C I
24 dB 10.5dB 13dB 14 dB
MHW1810-1 MRF284 MRF19030/S  MRF19045/S
MHW1910-1 MRF284SR1

10.6 mW MHW1810-1 | MRF284/SR1| 30 W

6.0 mwW MHW1810-1 | MRF19030/S | 30 W

7.13 mW MHW1810-1 | MRF19045/S | 45W

10.6 mW MHW1910-1 | MRF284/SR1| 30 W

6.0 mwW MHW1910-1 | MRF19030/S | 30 W

7.13 mW MHW1910-1 | MRF19045/S | 45W

WIRELESS RF, IF AND TRANSMITTER
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RF LDMOS High Power Transistor Amplifier Line—ups

(continued)

30 W Output

| 0

o
|

24dB

MHW1810-1
MHW1910-1

10.5dB

MRF284
MRF284SR1

Ampl

Amp2 Pout

10.6 mW

MHW1810-1

MRF284/SR1| 30W

10.6 mW

MHW1910-1

30 W

MRF284/SR1

30 W Output

GSM1800, GSM1900 Base Station — Class 2: 30 — 45 Watts, 24 — 26 Volts

O
|
12.5dB

MRF281SR1
MRF281ZR1

11.5dB

MRF282SR1
MRF282ZR1

10.5dB

MRF284
MRF284SR1

Pin Ampl

Amp2

Amp3

P out

10.6 mW

MRF281SR1/ZR1

MRF28

MRF284/SR1

2SR1/ZR1

30 W

30 — 45 W Output

o
|

135dB
MRF21010/S

13dB 14dB
MRF19030/S  MRF19045/S

Pin

Ampl

Amp2 Pout

67 mW

MRF21010/S

MRF19030/S | 30 W

80 mW

MRF21010/S

MRF19045/S | 45W

MOTOROLA
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RF LDMOS High Power Transistor Amplifier Line—ups (continued)

GSM1800, GSM1900 Base Station — Class 3: 5 — 10 Watts, 24 — 26 Volts Microcell

O I O
24 dB
MHW1810-1
MHW1910-1
Pin Ampl Pout

40 mW MHW1810-1 now

40 mw MHW1910-1 now

o I I 0
12.5dB 13.5dB 11.5dB
MRF281SR1 MRF21010/S  MRF282SR1
MRF281ZR1 MRF282ZR1

25mW | MRF281SR1/ZR1 MRF21010/S now

40 mW | MRF281SR1/ZR2 | MRF282SR1/ZR2| 10W

GSM900 Base Station — Class 4: 85 — 120 Watts, 24 — 26 Volts

[o, | I O
16 dB 39dB 17.9dB 16 dB
MRF9002R2 ~ MHVIC910HR2 MRF9085/S ~ MRF9120/S
Pin Ampl Amp2 Pout
37 mW MRF9002R2 MRF9085/S 90 W
76 mW MRF9002R2 MRF9120/S 120w

0.183 mw MHVIC910HR2 [ MRF9085/S 90O W

0.379 mW MHVIC910HR2 | MRF9120/S 120 W
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RF LDMOS High Power Transistor Amplifier Line—ups

(continued)

GSM900 Base Station — Class 5: 60 — 70 Watts, 24 — 26 Volts

. | |

| | °
16 dB 39dB 16 dB 17.dB
MRF9002R2 MHVIC910HR2 MRF6522-70 MRF9060/S
Pin Ampl Amp2 Pout
44 mW MRF9002R2 MRF6522-70 70 W
30 mwW MRF9002R2 MRF9060/S 60 W

0.221 mW MHVIC910HR2 | MRF6522-70 | 70W

0.151 mW MHVIC910HR2 | MRF9060/S 60 W

GSM900 Base Station — Class 7: 5 — 10 Watts, 24 — 26 Volts

(e, I O
16 dB 39dB
MRF9002R2 ~ MHVIC910HR2

Pin Ampl Pout
252 mW MRF9002R2 10w

1.3mW | MHVIC910HR2| 10W
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RF Power MOSFETSs and Bipolar Transistors Packages

CASE 211-07
STYLE 2
(:380" FLANGE)

CASE 211-11
STYLE 2
(500" FLANGE)

CASE 319
STYLE2,3
(Cs-12)

CASE 333A CASE 336E
STYLE 1,2 STYLE 1
(MAAC PAC)

.

CASE 249
STYLE 3
(280" PILL)

CASE 319A
STYLE 2

CASE 355C
STYLE1

o &

CASE 305A
STYLE 2
(204" PILL)

CASE 333
STYLE 2

CASE 355E
STYLE1

]
CASE 355J-02 CASE 360B CASE 360C CASE 368
STYLE 1 STYLE1 STYLE1 STYLE 2
(Micro 250) (Micro 250S) (HOG PAC)
CASE 375 CASE 375A CASE 375B CASE 375D
STYLE 2 STYLE1 STYLE 2 STYLE 2
(Micro 860)
SCALE 1:1
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SELECTOR GUIDE

35




CASE 375E
STYLE 2

CASE 375F
STYLE 2

2

CASE 375G
STYLE 2

CASE 375H
STYLE 2

CASE 376B CASE 395B CASE 395C CASE 395E
STYLE1 STYLE1 STYLE 1,2 STYLE 1
CASE 398 CASE 412 CASE 451 CASE 451A
STYLE 1 STYLE1 STYLE1 STYLE1
CASE 458B CASE 458C CASE 465 CASE 465A
STYLE1 STYLE1 STYLE 1 STYLE 1
(Micro 200S) (Micro 200Z)
CASE 465B CASE 465C CASE 465D CASE 465E
STYLE1 STYLE 1 STYLE1 STYLE 1
CASE 465F CASE 466 CASE 744A CASE 978 CASE 1264 CASE 1265
STYLE 1 STYLE 1 STYLE 1,2 PLASTIC PLASTIC
PLASTIC (TO-272) (TO-270)
(PLD 1.5) STYLE1 STYLE1
SCALE 1:1
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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Motorola RF Amplifier
Modules/ICs

Motorola’s RF portfolio includes many hybrid designs
optimized to perform either in narrowband base station
transmitter applications, or in broadband linear amplifiers.
Motorola modules feature two or more active transistors
(LDMOS, GaAs, or Bipolar die technology) and their
associated 50 ohm matching networks. Circuit substrate
and metallization have been selected for optimum
performance and reliability. For PA designers, hybrid
modules offer the benefits of small and less complex
system designs, in less time and at a lower overall cost.

Table of Contents

Page

RF Amplifier Modules/ICs .. ......... ..., 37

Base Stations ........... ... 38

Wideband Linear Amplifiers ..................... 39

Packages ........... .. 40

WIRELESS RF, IF AND TRANSMITTER MOTOROLA
SELECTOR GUIDE 37



Motorola RF Amplifier Modules/ICs

Complete amplifiers with 50 ohm input and output impedances are available for all popular base station transmitter systems,
including GSM and CDMA, covering frequencies from 800 MHz up to 2.2 GHz.

Base Stations

Designed for applications such as macrocell drivers and microcell output stage, these class AB amplifiers are ideal for base station
systems at 900, 1800 and 1900 MHz, with power requirements up to 30 watts.

Table 1. Base Stations

Supply
Frequency P1dB Gain (Min) Voltage System Die
Device MHz Watts dB Volts Class Application Technology Package/Style
MHVIC910HR2(18€,468) | 921-960 10 38 26 AB GSM900 LDMOS-IC 978/~
MHW1810-1 1805-1880 10 24 26 AB GSM1800 LDMOS 301AW/1
MHW1810-2 1805-1880 10 32 26 AB GSM1800 LDMOS 301AW/1
MHW1910-1 1930-1990 10 24 26 AB GSM1900 LDMOS 301AW/1
MHPA19030(462) 1930-1990 30 25 26 AB PCS1900 LDMOS 301AP/1
MHPA21030(462) 2110-2170 30 25 26 AB W-CDMA LDMOS 301AP/1

Table 2. Base Station Drivers

These 50 ohm amplifiers are recommended for modern multi—tone CDMA, TDMA and UMTS base station pre—driver
applications. Their high third—order intercept point, tight phase and gain control, and excellent group delay characteristics make
these devices ideal for use in high—power feedforward loops.

Ultra—Linear (for CDMA, W—CDMA, TDMA, Analog) — Class A (LDMOS Die) — Lateral MOSFETs

Gain 3rd Order
Frequency VDD DD Gain Flatness P1dB Intercept NF

Band (Nom.) | (Nom.) (Nom.) (Typ) (Typ) (Typ) (Typ) Case/

Device MHz Volts mA dB +dB dBm dBm dB Style
MHL9838 800-925 28 770 31 1 39 50 3.7 301AP/1
MHL9236 800-960 26 550 305 1 34 47 35 301AP/1
MHL9236M 800-960 26 550 305 1 34 47 35 301AP/2
MHL9318 860—900 28 500 17.5 1 355 49 3.0 301AS/1
MHL18336(463) 1800—1900 26 500 30 2 36 46 4.2 301AP/1
MHL18936 (463) 1800—1900 26 1400 30 2 41 51 4.2 301AY/1
MHL19338 1900—2000 28 500 30 1 36 46 4.2 301AP/1
MHL19936 0 1900—2000 26 1400 29 2 41 495 4.2 301AY/1
MHL21336 2110-2170 26 500 31 .15 35 45 45 301AP/1

(18)Tape and Reel Packaging Option Available by adding suffix: @) R1 = 500 units; b) R2 = 2,500 units; c) T1 = 3,000 units; d) T3 = 10,000 units; e) R2 = 1,500 units;
f) T1 = 1,000 units; g) R2 = 4,000 units; h) R1 = 1,000 units; i) R3 = 250 units; j) T1 = 500 units; k) R2 = 450 units.

(46)To be introduced: a) 1Q01; b) 2Q01; c) 3Q01

ONew Product
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Base Stations

Wideband Linear Amplifiers

(continued)

Table 1. Standard 50 Ohm Linear Hybrid

This series of RF linear hybrid amplifier has been optimized for wideband, 50 ohm applications. These amplifiers were
designed for multi-purpose RF applications where linearity, dynamic range and wide bandwidth are of primary concern. The
MHL series utilizes a new case style that provides microstrip input and output connections.

3rd Order
Gain Intercept
Frequency Vce Icc Gain/Freq. Flatness P1dB Point/Freq. NF/Freq.
Band (Nom.) | (Nom.) (Typ) (Typ) (Typ) (Typ) (Typ) Case/
Device MHz Volts mA dB/MHz +dB dBm dBm/MHz dB/MHz Style
MHL8018 40-1000 28 210 18.5/900 1 26 38/1000 7.5/1000 448/1
MHL8115 40-1000 15 700 17.5/900 1 30 41.5/1000 8.5/1000 448/2
MHL8118 40-1000 28 400 17.5/900 1 30 41.5/1000 8.5/1000 448/1
WIRELESS RF, IF AND TRANSMITTER MOTOROLA

SELECTOR GUIDE

39




RF Amplifier Modules Packages

S S

CASE 301AP CASE 301AS
STYLE 1,2 STYLE1
CASE 301AW CASE 301AY
STYLE1 STYLE1

CASE 448 CASE 978
STYLE 1,2

SCALE 1:1
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Motorola RF CATV
Distribution Amplifiers

Motorola Hybrids are manufactured using the latest CATV
generation technology which has set new standards for CATV
system performance and reliability. These hybrids have been
optimized to provide premium performance in all CATV
systems up to 152 channels. Additions to our CATV product
family include 40-870 MHz high output gallium arsenide
(GaAs) power doublers as well as low distortion, low power
consumption reverse amplifiers.
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Motorola RF CATV Distribution Amplifiers

Motorola Hybrids are manufactured using the latest generation technology which has set new standards for CATV system
performance and reliability. These hybrids have been optimized to provide premium performance in all CATV systems up to
152 channels.

Forward Amplifiers

40-1000 MHz Hybrids, V cc = 24 Vdc, Class A

Maximum Distortion Specifications
Hybrid Noise
Gain Output 2nd Composite Cross Figure
(Nom.) | Channel Level Order Triple Beat Modulation @ 1000 MHz
@ Loading Test
50 MHz | Capacity dB dB dB
Package’
Device dB dBmV dB 152 CH 152 CH Max Style
MHW9182B 18.5 152 +38 -63(40) -61 -61 7.5 714Y/1
MHW9242A 24 152 +38 -61(40) -58 -59 8.0 714Y/1
40-870 MHz High Output Gallium Arsenide Power Doubler
Maximum Distortion Specifications
Hybrid Noise
Gain Output 2nd Composite Cross Figure
(Nom.) Channel Level Order Triple Beat Modulation @ 870 MHz
@ Loading Test
870 MHz | Capacity dB dB dB
Package’
Device dB dBmV dB 132CH 132 CH Max Style
MHW9187(46b) 20 132 +48 -62(34) -58 —55 45 1302/1
40-860 MHz Hybrids
Gain
dB 2nd Order DIN45004B Noise Figure
Typ Frequency Vce IMD @ f=860 MHz @ 860 MHz
@ @ Vout =50 dBmVi/ch dBpv dB Package/
Device 50 MHz MHz Volts Max Min Max Style
CA901 17 40 - 860 24 -60 120 8.0 714P/2
Power Doubling Hybrids
CA922 17 40 — 860 24 -63 123 9.5 714P/2
CA922A 17 40 - 860 24 —-67 123 9.5 714P/2
40-860 MHz Hybrids, V cc = 24 Vdc, Class A
Maximum Distortion Specifications
Hybrid Noise
Gain Channel | Outpuf 2nd Composite Cross Figure
(Nom.) | Loading Level Order Triple Beat Modulation @ 860 MHz
@ Capacity Test FM =55 MHz
50 MHz dB dB dB
Package/
Device dB dBmv dB 128 CH 128 CH Max Style
MHW8182B 18.5 128 +38 -64(40) - 66 -65 7.5 714Y/1
MHW8222B0) 21.9 128 +38 -60(40) - 64 -63 7.0 1302/1
MHW8242A 24 128 +38 -62(40) - 64 - 62 75 714Y/1
MHW8272A 27.2 128 +38 -64(40) - 64 -62 7.0 714Y/1
MHW8292 29 128 +38 —56(40) - 60 -60 7.0 714Y/1

(3%)composite 2nd Order; Vout = +48 dBmV/ch
(40)composite 2nd Order; Vout = +38 dBmV/ch
(46)T0 be introduced: a) 1Q01; b) 2Q01; c) 3Q01

ONew Product
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CATV Distribution: Forward Amplifiers (continued)

40-860 MHz Hybrids, V cc = 24 Vdc, Class A (continued)

Maximum Distortion Specifications
Hybrid Noise
Gain Channel | Output. 2nd Composite Cross Figure
(Nom.) | Loading Level Order Triple Beat Modulation @ 860 MHz
@ Capacity Test FM =55 MHz
50 MHz dB dB dB
Package/
Device dB dBmvV dB 128 CH 128 CH Max Style
Power Doubling Hybrids
MHW8185L(21) 18.5 128 +40 —-62(39) -63 - 64 8.5* 714Y/1
MHW8185LR(28) 18.5 128 +40 —62(39) - 63 - 64 8.5 714Y12
MHW8185 18.8 128 +40 —62(39) - 64 - 64 8.0 714Y/1
MHW8185R(14) 18.8 128 +40 —-62(39) - 64 - 64 8.0 714Y/2
MHW8205L(22) 19.5 128 +40 -60(39) -63 - 64 8.5* 714Y/1
MHW8205 19.8 128 +40 -60(39) - 63 - 64 8.0 714Y/1
MHW8205R(24) 19.8 128 +40 —-60(39) -63 - 64 8.0 714Y/2
*@ 870 MHz
40-750 MHz Hybrids, V cc = 24 Vdc, Class A
Hybrid Maximum Distortion Specifications Noise
Gain Channel Output 2nd Composite Cross Figure
(Nom.) Loading Level Order Triple Beat Modulation @ 750 MHz
@ Capacity Test FM = 55 MHz
50 MHz dB dB dB
Package/
Device dB dBmV dB 110 CH 110 CH Max Style
MHW7182B 18.5 110 +40 —63(39) — 66 - 64 6.5 714Y/1
MHW?7222B0 21.9 110 +40 —60(39) -61 - 60 6.5 1302/1
MHW7272A 27.2 110 +40 —64(39) - 64 - 60 6.5 714Y/1
MHW7292 29 110 +40 —60(39) -60 - 60 6.5 714Y/1
Power Doubling Hybrids
MHW7185CL (23) 18.5 110 +44 —64(36) —-61 -63 7.5 714Y/1
MHW7185C 18.8 110 +44 —64(36) —-62 -63 7.5 714Y/1
MHW?7205CL (27) 19.5 110 +44 —63(36) —-61 —-62 7.5 714Y/1
MHW7205C 19.8 110 +44 —63(36) —-61 —-62 7.5 714Y/1
(1%)mirror Amplifier Version of MHW8185
(21)Low DC Current Version of MHW8185; Typical Icc @ Vdc = 24 V is 365 mA.
(22)Low DC Current Version of MHW8205; Typical Icc @ Vdc = 24 V is 365 mA.
(23)Low I Version of MHW7185C; Typical Icc @ Vdc = 24 V is 365 mA.
(2%)mirror Amplifier Version of MHW8205
(27)Low I Version of MHW7205C; Typical Icc @ Vdc = 24 V is 365 mA.
(28)Mirror Amplifier Version of MHW8185L
(36)composite 2nd order; V¢ = +44 dBmVich
(39)composite 2nd order; Vot = +40 dBmV/ch
(46)To be introduced: a) 1Q01; b) 2Q01; c) 3Q01
ONew Product
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CATV Distribution: Forward Amplifiers

40-550 MHz Hybrids, V cc = 24 Vdc, Class A

(continued)

Maximum Distortion Specifications
Hybrid Channel Output 2nd Composite Noise
Gain Loading Level Order Triple Beat Cross Figure
(Nom.) [ Capacity Test Modulation @ 550 MHz
@ dB
50 MHz dB dB Package/
Device dB dBmV dB 77 CH 77 CH Max Style
MHW6342T 34.5 77 +44 —64(35) -57 -57 6.5 1302/1
Reverse Amplifiers
5-200 MHz Hybrids, V cc = 24 Vdc, Class A
Maximum Distortion Specifications
Noise
) Composite Cross Figune
Hybrid Channel 2nd Triple Beat Modulation @ 175
Gain Loading Output Order MHz
. [ Level (30)
(Nom ) Capacity eve Test dB dB
dB Package/
Device dB dBmV dB 22 CH 26 CH 22 CH 26 CH Max Style
MHW1224 22 22 +50 -72 69 |-685(19) | -62 | -62(19) 55 714Y/1
MHW1244 24 22 +50 -72 -68 |-675(19)] -61 | -61(19) 5.0 714Y/1
Low Current Amplifiers — 5—-200 MHz Hybrids, V. cc =24 Vdc, Class A
Maximum Distortion Specifications
2nd Composite Cross Noise
. Order Test Triple Beat Modulation Figure
Hybridi Channe'l DC @ 200
Gain Loading Outprur Current MHz
(Nom.) Capacity | Level dB dB dB
6 10 6 10 6 10 mA dB Pkg/
Device dB dBmvV | CH CH CH CH CH CH Typ. Max Style
MHW1223LA0 22.7 6,10 50 -68 -65 —75 -66 -65 -60 95 7.0 1302/1
MHW1253LA0 25.5 6,10 50 -68 —-66 -75 -66 —-65 -61 95 6.5 1302/1
MHW1303LAD 30.8 6,10 50 -68 -65 —74 -64 -64 | -58 95 5.7 1302/1
Low Current Amplifiers — 5—-150 MHz Hybrids, V. cc =24 Vdc, Class A
Maximum Distortion Specifications
2nd Composite Cross Noise
. . Order Test Triple Beat Modulation Figure
Hybrd Channe'l DC @ 150
Gain Loading Outprur Current MHz
(Nom.) Capacity Level dB dB dB
6 10 6 10 6 10 mA dB Pkg/
Device dB dBmVv | CH CH CH CH CH CH Typ. Max Style
MHW1353LA0 35.2 6,10 50 —-68 —-65 -73 | -62 | -63 | -57 95 5.4 1302/1
(19 Typical

(30)Channels 2 and A @ 7
(35)channels 2 and M30 @ M39
(36)composite 2nd order; Vot = +44 dBmV/ch

[ONew Product
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CATV Distribution: Reverse Amplifiers

(continued)

Low Current Amplifiers — 5—-65 MHz Hybrids, V. cc = 24 Vdc, Class A

Maximum Distortion Specifications
2nd Composite Cross Noise
. . Order Test Triple Beat Modulation Figure
Hybrid Channe'l DC @ 65
Gain Loading Outprur Current MHz
(Nom.) Capacity | Level dB dB dB
6 10 6 10 6 10 mA dB Pkg/
Device dB dBmvVv | CH CH CH CH CH CH Typ. Max Style
MHW1224LA0 22.7 6,10 50 —-68 —-65 —75 —-66 —-65 —-60 95 7.0 1302/1
MHW1254LA0 255 6,10 50 -68 —66 -75 | -66 | -65 | -61 95 6.5 1302/1
MHW1304LA0O 30.8 6,10 50 -68 -65 —74 —64 -64 | -58 95 5.7 1302/1
MHW1354LA0 35 6,10 50 —-68 —-65 —73 -62 -63 -57 95 5.2 1302/1
Low Current Amplifiers — 5-50 MHz Hybrids, V. cc =24 Vdc, Class A
Maximum Distortion Specifications
Noise
' Composite Cross Figure
Hybrid | Channel Ibc 2nd Triple Beat Modulation @ 50
Gain Loading Output Order MHz
i 30
(NomY | Capacity Level | Test(30) B B
mA dB Package/
Device dB Max dBmV dB 4 CH 4 CH Max Style
MHW1254L 25 4 135 +50 -70 -70 -62 4.5 714Y/1
MHW1304L 30 4 135 +50 -70 —66 -57 4.5 714vY/1
(30)channels 2 and A @7
ONew Product
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RF CATV Distribution Amplifiers Packages

SCALE 1:2

CASE 714P CASE 714Y
STYLE 2 STYLE 1,2

CASE 1302
STYLE1
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Literature

Application Notes, Engineering Bulletins and Article Reprints of special interest to designers of RF and RF/IF equipment are listed
below. This technical documentation is available on the Motorola Semiconductor Product Sector Web site or is available through
the Motorola Literature Distribution Center. Phone and fax numbers for ordering literature are listed on the back cover of this book
and in our Accessing Data On-line section.

Application Notes

AN139A
AN211A
AN215A
AN238
AN267

AN282A
AN419

AN423
AN535
ANS48A
ANS55
ANS593
AN721
AN749
AN758
AN762
AN779

AN790
AN791

AN827
AN860
AN878
AN923
AN955
AN1022

AN1024
AN1025

AN1026

AN1027

AN1028

AN1029

Understanding Transistor Response Parameters

Field Effect Transistors in Theory and Practice

RF Small-Signal Design Using Two—Port
Parameters

Transistor Mixer Design Using 2—Port
Parameters

Matching Network Designs with Computer
Solutions

Systemizing RF Power Amplifier Design

UHF Amplifier Design Using Data Sheet
Design Curves

Field Effect Transistor RF Amplifier Design
Techniques

Phase-Locked—Loop Design Fundamentals

Microstrip Design Techniques for UHF Amplifiers

Mounting Stripline—Opposed—Emitter (SOE)
Transistors

Broadband Linear Power Amplifiers Using
Push—Pull Transistors

Impedance Matching Networks Applied to
RF Power Transistors

Broadband Transformers and Power Combining
Techniques for RF

A Two—Stage 1 kW Solid—State Linear Amplifier

Linear Amplifiers for Mobile Operation

Low—Distortion 1.6 to 30 MHz SSB Driver
Designs

Thermal Rating of RF Power Transistors

A Simplified Approach to VHF Power
Amplifier Design

The Technique of Direct Programming by Using a
Two—Modulus Prescaler

Power MOSFETSs versus Bipolar Transistors

VHF MOS Power Applications

800 MHz Test Fixture Design

A Cost Effective VHF Amplifier for Land
Mobile Radios

Mechanical and Thermal Considerations in Using
RF Linear Hybrid Amplifiers

RF Linear Hybrid Amplifiers

Reliability Considerations in Design and Use of
RF Integrated Circuits

Extending the Range of an Intermodulation
Distortion Test

Reliability/Performance Aspects of CATV
Amplifier Design

35/50 Watt Broadband (160 — 240 MHz)
Push—Pull TV Amplifier Band IlI

TV Transposers Band IV and
VPo=0.5W/1.0 W

AN1030
AN1032
AN1033
AN1034
AN1037
AN1038

AN1039
AN1040

AN1041
AN1107
AN1207
AN1253
AN1277
AN1526
AN1528
AN1529
AN1530
AN1531
AN1539
AN1575
AN1580

AN1599

AN1602

AN1617

AN1639

AN1643

AN1658

AN1670

AN1671

1 W/2 W Broadband TV Amplifier Band IV and V

How Load VSWR Affects Non—Linear Circuits

Match Impedances in Microwave Amplifiers

Three Balun Designs for Push—Pull Amplifiers

Solid—State Power Amplifier — 300 Watt FM,
88-108 MHz

1.2V, 40 — 900 MHz Broadband Amplifier
with the TP3400 Transistor

470 — 860 MHz — Broadband Amplifier - 5 W

Mounting Considerations for Power
Semiconductors

Mounting Procedures for Very High Power
RF Transistors

Understanding RF Data Sheet Parameters

The MC145170 in Basic HF and VHF Oscillators

An Improved PLL Design Method Without
wn and ¢

Offset Reference PLLs for Fine Resolution or
Fast Hopping

RF Power Device Impedances: Practical
Considerations

Packaging Considerations for RF Transistors

RF Power Circuit Concepts Using FETs and BJTs

Motorola Advanced Amplifier Concept Package

Parameter Extraction Techniques for RF Power
Transistors Models

An IF Communication Circuit Tutorial

Worldwide Cordless Telephone Frequencies

Mounting and Soldering Recommendations for
the Motorola Power Flat Pack Package

Power Control with the MRFIC0913 GaAs
Integrated Power Amplifier and MC33169
Support IC

3.6 V and 4.8 V GSM/DCS1800 Dual Band PA
Application with DECT Capability Using
Standard Motorola RFIC’s

Mounting Recommendations for Copper
Tungsten Flanged Transistors

Phase Noise Measurement Using the Phase
Lock Technique

RF LDMOS Power Modules for GSM Base
Station Application: Optimum Biasing Circuit

Converting MC13110/13111 Based Designs to
the MC13110A,B/13111A,B

60 Watts, GSM 900 MHz, LDMOS Two-Stage
Amplifier

MC145170 PSpice Modeling Kit
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Literature

(continued)

AN1673 Solder Reflow Mounting Method for the AR596  Design and Performance of a Low Voltage,
MRF286 and Similar Packages Low Noise 900 MHz Amplifier
AN1674 Mounting Method with Mechanical Fasteners AR606 PCS and RF Components
for the MRF286 and Similar Packages AR612  Plastic Packages Hold Power RF MOSFETs
AN1687 A Full-Featured Wireless Interface for AR614  Advantages of LDMOS in High Power Linear
RS-232 Communications Amplification
AN1691 Practical Solutions for Medium Data Rate AR624  Aluminum-Based Metallization Enhances Device
Wireless Communications Reliability
AN1696 Broadband Intermodulation Performance AR628 Impedance Measurements for High Power RF
Development Using the Rohde & Schwarz Transistors Using the TRL Method
Vector Network Analyzer ZVR AR629  Digital Predistortion Techniques for RF Power
AN1697 GSM900/DCS/1800 Dual-Band 3.6 V Power Amplifiers with CDMA Applications
Amplifier Solution with Open Loop Control Engineering Bulletins
Scheme
AN1900 CDMA Upmixer Design Considerations Using EB19  Controlled — Q RF Technology — What It
the MRFIC1854 Means, How It's Done
AN4005 Thermal Management and Mounting Method for EB27A  Get 300 Watts PEP Linear Across 2 to
the PLD 1.5 RF Power Surface Mount 30 MHz from This Push—Pull Ampllfler
Package EB38 Measuring the Intermodulation Distortion of
. . Linear Amplifiers
Article Reants ) EB63 140 W (PEP)pAmateur Radio Linear
AR141  Applying Power MO_SFETS_ in Class D/E Amplifier 2 — 30 MHz
RF Power Amplifier Design . EB74 A 10 Watt, 225 — 400 MHz Amplifier —
AR164  Good RF Construction Practices and Techniques MRE331
AR165S RF Power MOSFETs -
AR176  New MlofSFETs Simplify High Power RF EB7TT A 2%2{:;3’ 225 - 400 MHz Amplifier —
Amplifier Design o EB8Y A 1-Watt, 2.3 GHz Amplifier
AR254 - Phase-Locked Loop Design Articles EB104  Get 600 Watts RF from Four Power FETs
AR305 Buﬂdlnlngush—PuII, Multioctave, VHF Power EB105 A 30 Watt, 800 MHz Amplifier Design
Amplifiers L . i
AR313  Wideband RF Power Amplifier EB107 M%uor\l/t/lgrg'\%ggjg:ratlons for Motorola RF
AR346 RF Polwer FETs — Their Characteristics and EB202  RF Transistor Design
Applications, Parts 1 & 2 .
AR347 A Compact 1-kW 2-50 MHz Solid State Linear EB209 M?\;jgﬂr??.r'\r/l:rfggfofg RF Power Leadless Surface
Amplifier .
AR510 VSWRl_Pf_rotection of Solid State RF Power EB211 Th&gﬁgé\ﬁ%ﬁﬁsr&?;;gg igl(x;t'twsg:\fe'?g
Amplifiers L '
AR511  Biasing Solid State Amplifiers to Linear Operation g::g:i,;r::saggw (Copper Tungsten)
AR571  Silicon MOSFET Technology for Wireless
Communications Product Literature
AR573  Modeling a New Generation for RF Devices: DL110/D Wireless RF, IF and Transmitter
MOSFETs of L-Band Applications Device Data Book
ARS579  CAD of a Broadband, Class—-C 65 Watt SG46/D Wireless RF, IF and Transmitter
UHF Power Amplifier Selector Guide
ARS580  MOSFET RF Power: An Update — CD301PC/D  Wireless RF, IF and Transmitter
Parts 1 and 2 Data Library CD-ROM for PC
AR581  Procedure Performs Thermal Measurements CD30IMAC/D  Wireless RF, IF and Transmitter
on Pulsed Devices , Data Library CD—-ROM for Macintosh
ARS82  MIMP Analyzes Impedance Matching BR1502/D Wireless Infrastructure Solutions
Networks _ BR1504/D RF Power Solutions
ARS583  Power MOSFETs Handle Bipolar Amp BR3031/D Wireless Infrastructure DSP Solutions
Applications , , SG384/D RF LDMOS Infrastructure Technology
AR586  Power MOSFETs versus Bipolar Transistors Selector Guide
AR589  QSPLOT Utility Displays S—Parameter Data
AR594  GaAs RF ICs Target 2.4—GHz Frequency
Band
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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RF and IF Tape and Reel Specifications

Embossed Tape and Reel is used to facilitate automatic pick and place equipment feed requirements. The tape is used as the
shipping container for various products and requires a minimum of handling. The antistatic/conductive tape provides a secure
cavity for the product when sealed with the “peel-back” cover tape.

* Two Reel Sizes Available (7" and 13") ¢ SO-14, SO-16/16L, LQFP24, LQFP-32, LQFP-48,
» Used for Automatic Pick and Place Feed Systems TSSOP-16/16EP, TSSOP-20/20HS in 16 mm Tape
e Minimizes Product Handling * QFP-52, SO-20L, SO-24L, SO-28L, TO-270, u250S in
e EIA481,-1,-2 24 mm Tape
e BCC32EP++, Micro-8, PLD-1, PLD-1.5, SO-8, n200S, * NI-600 in 32 mm Tape
pn200Z in 12 mm Tape * TO-272 in 44 mm Tape

Use the standard device title and add the required suffix as listed in the option table on the following page. Note that the individual
reels have a finite number of devices depending on the type of product contained in the tape. Also note the minimum lot size is
one full reel for each line item, and orders are required to be in increments of the single reel quantity.

Micro—8, SO-8 (12mm)
S0O-14, SO-16/16L (16 mm)
SO-20L, SO-24L, SO-28L (24mm) PLD-1 (12 mm) PLD-1.5 @2 mm)
O O OO O O OO0 OO 0O
(LT alolo
LQFP-24, LQFP-32,
H200S, p200Z (12 mm) LQFP—48 (16 mm) QFP-52 (24 mm) PFP—-16 (16 mm)
OO O0OO0OO0OO0OO0OO0OO0O0 O OO O0OO0OOO0OO0OO0 OO OO OO0 0 0 O
DO D D )
( ) ( ) ( )
TSSOP-16/16EP (16 mm) TSSOP—-20/20HS (26 mm) p250S (24 mm)
O0O0OO0OO0OO0O0OO0OO0OO0 OO0 O0OO0O0O0O0OO0OO0 O0O0O00O000O0OO0O00O0
) __J __J J
SIIENIENIETIEINEN S e it =S IR N YU
R R R R
—_—
DIRECTION
OF FEED
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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TO-270 (24 mm) 1250 (32 mm)

0000000 0OD0OOD0ODODOODODODODODODODODODODOOO

OO0 O0O0O0O0OO0O0OO0OO0OO0 QPN

ool el

O o

O 0 0 0000 00000000000 0000O0O0O0O0

OO0 O0OO0OO0OO0OO0O00 00O

NI-600 (32 mm) TO-272 (44 mm)

O O O O0OO0OO0OO0OO0OO0oOO0 OoOO0

0000000000000 0OOOODOODOOO0OO

00000000 0000O00O0O0 00000000
PIN 1

O OO0 O0OO0OO0OO0OO0OO0OO0OO0OOo

—_—

DIRECTION
OF FEED
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RF and IF EMBOSSED TAPE AND REEL ORDERING INFORMATION

Devices Per Reel
Tape Width Pitch Reel Size and Minimum Device

Package (mm) mm (inch) mm  (inch) Order Quantity Suffix
BCC32EP++ 12 8.0 £ 0.1 (.315 +.004) 330 (13) 2,500 R2
Micro—-8 12 8.0+ 0.1 (.315 +.003) 330 (13) 2,500 R2
PLD-1 12 8.0 £ 0.1 (.315 +.004) 178 7) 1,000 T1
PLD-1.5 12 8.0 £ 0.1 (.315 +.004) 178 7) 1,000 T1
PFP-16 16 12.0 £ 0.1 (.472 +.004) 330 (13) 1,500 R2
LQFP-24 16 12.0+ 0.1 (.472 £.004) 330 (13) 2,000 R2
LQFP-32 16 12.0+ 0.1 (.472 £.004) 330 (13) 1,800 R2
LQFP-48 16 12.0 £ 0.1 (.472 +.004) 330 (13) 2,000 R2
QFP-52 24 24.0 £ 0.1 (.945 + .004) 330  (13) 1,500 R2
SO-8 12 8.0+ 0.1 (.315 +.004) 330 (13) 2,500 R2
SO-14 16 8.0+ 0.1 (.315 +.004) 330 (13) 2,500 R2
SO-16/16L 16 8.0+ 0.1 (.315 +.004) 330  (13) 2,500 R2
SO-20L 24 12.0 £ 0.1 (.472 +.004) 330  (13) 1,000 R2
SO-24L 24 12.0 £ 0.1 (.472 +.004) 330 (13) 1,000 R2
SO-28L 24 12.0 £ 0.1 (.472 +.004) 330 (13) 1,000 R2
TSSOP-16/16EP 16 8.0+ 0.1 (.315 +.004) 330 (13) 2,500 R2
TSSOP-20/20HS 16 8.0+ 0.1 (.315 +.004) 330 (13) 2,500 R2
200S (458B) 12 12.0+ 0.1 (.471 + .004) 178  (7) 500 R1
200Z (458C) 12 12.0 + 0.1 (.471 + .004) 178 (7) 500 R1
p250S (360C) 24 16.0 £ 0.1 (.631 +.004) 330 (13) 500 R1
p250 (360B) 32 24.0 £ 0.1 (.945 + .004) 330 (13) 500 R1
NI-600 (465D) 32 32.0+0.1(1.26 £.004) 330  (13) 250 R3
TO-270 24 16.0 + 0.1 (.631 + .004) 330 (13) 500 R1
TO-272 44 16.0 + 0.1 (.631 + .004) 330 (13) 500 T1

WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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EMBOSSED TAPE AND REEL DATA FOR DISCRETES
CARRIER TAPE SPECIFICATIONS

10 Pitches Cumulative Tolerance on Tape

<« K Po —> +0.2mm
i (+0.008")
-~ -0~ 2

~ e

Top Cover ( — — T + -—+
Tape A |
| 0 } | Fw
| T BN i
By Ko OO T %%
See | \ |
Note 1 / P
. D1
Embossment OCfeg;evritLlnes For Components
y 2.0mmx 1.2 mm and Larger
For Machine Reference Only »

Including Draft and RADII

Concentric Around Bg LJ::; Direction of
*Top Cover Tape
Bar Code Label Thickness (t1)
0.10 mm

R Min
(.004") Max.
Tape and Components

Shall Pass Around Radius “R”

_ Without Damage
Bending Radius
10° Maximum Component 100 mm Embossment
! (3.937")
| Rotation 1mm
o
I:yplf:al CCompoLr'lent é’ ° o ‘
avity Center Line —— |
L 1mm
(.039")Max 250 mm
“ . 9.843"
Typical Component Camber (Top View) ( )
‘@« CenterLine Allowable Camber To Be 1 mm/100 mm Nonaccumulative Over 250 mm
DIMENSIONS
Tape
Size | Bp Max D D1 Eq F K Po P2 R Min T Max W Max
22mm | 82mm | 15+01mm |15mmMin | 1.75+01mm | 55+0.05mm | 6.4mm Max 4.0+0.1 mm 2.0+0.1mm 30 mm 0.6mm | 12+.30 mm
(:323") -0.0 (.060") (069+.004") | (217+.002") (:252") (157+.004" | (079+.002") | (118" (024") | (470+.012")
.059 +.004"
16mm | 12.1mm ( ~00) 7.5%0.10 mm 7.9 mm Max 16.3mm
(476" ’ (295 +.004") (:3117) (642"
24mm | 20.1mm 11.5+0.1mm | 11.9 mm Max 24.3mm
(791") (453+.004") (.468") (957"
32mm | 23.0mm 1.5 mm Min 14.2+0.1 mm — 2.0+0.1mm 50 mm 32.2mm
(.906") (.059") (559 +.004") (079+.004") | (1.969") (1.272")
44mm | 35.0mm 2.0 mm Min 11.5+0.1 mm 15.9 mm Max 2.0+£0.15mm 50.4 mm 44+ .30 mm
(1.378") (079" (453 +.004") (625" (.079+.006") (1.984") | (L.732+.012")

Metric dimensions govern — English are in parentheses for reference only.

NOTE 1: Ap, B, and K are determined by component size. The clearance between the components and the cavity must be within .05 mm min. to .50 mm max.,

the component cannot rotate more than 10° within the determined cavity.
NOTE 3: Pitch information is contained in the Embossed Tape and Reel Ordering Information on pg. 51.
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EMBOSSED TAPE AND REEL DATA FOR DISCRETES

>/ < T Max
Outside Dimension

Measured at Edge

1.5 mm Min
(:06")

13.0mm £ 0.5 mm
(.512" +.002")

20.2 mm Min
(.795")

50 mm Min

Ti — (1.963')

Full
Radius

) 3 G Inside Dimension
Measured Near Hub

Size A Max G T Max

12 mm 330 mm 12.4 mm + 2.0 mm, —0.0 18.4 mm
(12.992") (.49" +.079", —0.00) (.72")

16 mm 360 mm 16.4 mm + 2.0 mm, —0.0 22.4 mm
(14.173") (.646" +.078", —0.00) (.882")

24 mm 360 mm 24.4 mm+ 2.0 mm, -0.0 30.4 mm

(14.173") (.961" +.070", —0.00) (1.197")

32 mm 360 mm 32.4mm+ 2.0 mm,-0.0 0.6 mm
(14.163") (1.276"+ 0.79", —0.00) (.024")

44 mm 330 mm 44.4 mm + 2.0 mm, —0.0 50.4 mm

(12.992") (1.748"+ 0.79", —0.00) (1.984")

Reel Dimensions
Metric Dimensions Govern — English are in parentheses for reference only

WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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Overall LG

Kraft Paper Item 3.1.2 >
Reel |<_
° '
Roll Pad = A
Item 3.1.1 = }
Max Off 1
Alignment =
Container E W —
Tape, Blue  ”* Tape, White ltem 3.3.5 | DL| [ID2]]  ga250
Item 3.2 ltem 3.2 Both Sides o T tem3.32
(Cathode) (Anode) 0.031
Item 3.3.5
Figure 1. Reel Packing Figure 2. Component Spacing
Optional Design
1.188
)
3.5 Dia.
A
ltem 3.4
C

Figure 3. Reel Dimensions

MOTOROLA
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Case Dimensions

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
| INCHES MILLIMETERS
Y T | DIM[ MIN | MAX | MIN | MAX
A | 0960 | 0.990 | 2439 | 25.14
R B B | 0370 | 0390 | 940 | 9.90
C | 0229 [ 0281 | 582 | 713
i ‘ D | 0215 | 0235 | 547 | 596
I E | 0085 | 0105 | 216 | 266
H | 0150 | 0108 | 381 | 457
J | 0004 | 0006 | 01| 015
K | 0.395 | 0.405 | 1004 | 10.28
M | 40°| 50°[ 40°| 50°
O | 0113 [ 0130 | 288 | 330
R | 0245 | 025 | 623 | 647
S | 0790 | 0.810 | 2007 | 2057
U | 0720 | 0730 | 1829 | 1854
STYLE 2:
J ¢ PIN 1. SOURCE
by I LT
H T I I _L c 4. DRAIN
| |_E SEATING
T T T PLANE
CASE 211-07
ISSUE N

(.380" FLANGE)

U— > NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

M /\ Y14.5M, 1982.

L)\ 2. CONTROLLING DIMENSION: INCH.

—X INCHES | MILLIMETERS
| DIM[ MIN_| MAX | MIN | mAX
0.960 | 0990 | 2439 | 2514
0.465 | 0510 | 11.82 | 12.95
0229 | 0275 | 582 | 698
0216 | 0235 | 549 | 596
0.084 | 0110 | 2.4 | 279
0.144 | 0178 | 366 | 452
0.003 | 0007 | 008 | 017
0435 | — | 1105 | —

45°NOM 459N0M

0115 [ 0130 | 293 | 3.30
0.246 | 0255 | 625 | 647
0.720 | 0730 | 1829 | 1854

"3
STYLE 2:
T C PIN 1. SOURCE

1

A\ : M\

=)

o
<
C|OROE|R|~|TmM[O|O|m|>

—» T je—

| | E SEATING 2. GATE
T T PLANE 3. SOURCE
4. DRAIN
CASE 211-11
ISSUE N

(.500" FLANGE)
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CASE DIMENSIONS (continued)

ol

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

e— g —>
T

3. SEATING PLANE = GROUND AND IS CONNECTED
TOPIN 1 AND 3.
K /\ INCHES | MILLIMETERS
M | DM [ MIN_| MAX | MIN | MAX
l i A | 0271 | 0286 | 688 | 1726
C | 0412 | 0136 | 284 | 345
D | 0215 | 0235 | 546 | 597
H | 0055 | 0.065 | 140 | 165
J | 0003 [ 0.007 | 008 | 018
K0435 | — | 1105 | —
|<—A—>| M 45° REF 45° REF
lHJJ l
| 1
C
i T T SEATING STVLES:
T | 1 PLANE PIN1 SOURCE
2. GATE
3. SOURCE
4. DRAIN
CASE 249-06
ISSUE H
(.280" PILL)
< [=A-] >/ DQ2pL
- G g $[20200009@[T[s @ [A @]
] | .
|051(0.020®[T| A @ [ B |

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION F TO CENTER OF LEADS.

i

DapL —>fe——

|| 05100200®[T]B @ |

i

— PapPL T
| ] 051 (0020)@] 7]

CASE 301AP-01
ISSUE B

INCHES MILLIMETERS
| DIM[ MIN_| MAX | MIN | MAX
A | 1.760 | 1.780 | 4470 | 4521
B | 1370 | 1.390 | 3480 | 3531
C | 0245 | 0265 | 622 | 673
D | 0017 | 0.023 | 043 | 058
E | 0080 | 0100 | 2.03 | 254
F 0.086 BSC 218 BSC
G 1.650 BSC 4191BSC
H 1.290 BSC 32.77BSC
J | 0266 [ 0280 [ 676 | 7.11
K [ 0125 [ 0165 [ 318 [ 419
rE L | 0990BSC 2515BSC
l N | 0.390BSC 9.91BSC
P | 0008 [ 0013 | 020 033
c Q [ o018 [ 0132 | 300 | 335
SEATING R | 0535 | 0.555 | 1359 | 14.10
T T PLANE S | 0445 | 0.465 | 1130 | 1181
W | 0.090BSC 2.29BSC
STYLE L: STYLE2:
PIN 1. RF INPUT PIN 1. RF OUTPUT
2. VDD1 2. VDD2
3. VDD2 3. VDD1
4. RFOUTPUT 4. RFINPUT
CASE: GROUND CASE: GROUND

MOTOROLA
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CASE DIMENSIONS (continued)

< A
A
G NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
|€B| 0.51 (0.020)@| T| A @I —B— Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.
3. DIMENSION F TO CENTER OF LEADS.

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
1760 | 1.780 | 44.70 | 45.21
1370 | 1.390 | 3480 | 35.31
0.245 | 0.265 6.22 6.73
0.017 | 0.023 0.43 0.58
0.080 | 0.100 2.03 254
0.086 BSC 2.18 BSC
1650 BSC 41.91 BSC

ps)
I

* J

e

D3pL <

\

[@[0510020®[T]B @]

A
B
c
D
E
F
G
H
J | 0266 [ 0280 [ 676 | 7.11
K
N
P
Q
R
S
W

Q QapL 1.290 BSC 32.77BSC
|€B~|® 0.20 (0,008)@|T| S @| A @| 0125 | 0165 | 318 | 419
0.390 BSC 9.91BSC
0008 [ 0013 [ 020 | 033
0118 | 0132 | 300 [ 335
—F —E ¢ 0535 | 0555 | 1359 | 14.10
0445 | 0465 | 11.30 | 1181
1 C 0.090 BSC 2.29BSC
[ - —— SEATING
=T — P 3pL T T T PLANE STYLE L:
®| T| PIN % 5[F)[I)NPUT
|$| 0.51(0.020) 3. RF OUTPUT
CASE: GROUND
CASE 301AS-01
ISSUE A
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

< A >
— NOTES:
G 1. DIMENSIONING AND TOLERANCING PER ANS|
Y14.5M, 1982.
< B | I & | 0.25(0.010)® | T | INO) | 2. CONTROLLING DIMENSION: INCH.
| | 3. DIMENSION F IS FROM THE BOTTOM OF

IS

HEATSINK TO THE TOP OF THE LEAD.
|<— A . DIMENSION P TO BE MEASURED AS LEAD EXITS
COVER.

I— . FLANGE FLATNESS 0.038 (0.0015) MAXIMUM
s -b- - - -- - R CONVEX, 0.063 (0.0025) MAXIMUM CONCAVE.

[

o

. ADHESIVE MATERIAL SHALL BE INCLUDED IN
|€B| 0.25 (0-010)@| T| AW | THE DIMENSIONS LISTED.

34
—] INCHES MILLIMETERS
DIM[ MIN | MAX | MIN [ MAX
Q 2pPL A | 1.800 | 1.910 | 4801 | 4851
B | 1170 | 1190 | 29.72 | 30.22
V> | i | @ 0.13(0.005)® | T | s® | C | 0350 | 0376 | 889 [ 9.55
D [ 0018 | 0022 | 046 [ 055
W— E [ 015 [ 0435 | 292 [ 342
N F 0170 BSC 431 BSC
|<— A G 1.600 BSC 40.64 BSC
H H 1.265 BSC 32.13BSC
J [ 0325 [ 0375 | 825 [ 952
DapL K[lo025] —| 572 —
N 1.165 BSC 29.59 BSC
|€B~| 0.25 (0.010)®| T| A | P | __0010REF 0.25 REF
Q | 0150 [ 0160 | 381 | 4.06
R | 0685 | 0705 | 17.40 | 17.90
S | 0598 | 0612 | 1518 | 1554
+ V. 0.365 BSC 9.27BSC
w 0.465 BSC 11.81BSC

E
1 Cc STYLE L:
| = PINL RFIN
. VBIAS

2
—T= L oA 3.V SUPPLY
SEATING ’4— J —> 4. RFOUT
PLANE
F NOTE 3
' I
Pa PLJ 4|§L e
[@]0.250.010@[T]
VIEW A-A
CASE 301AW-02
ISSUE B
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

A NOTES:
G 1. CONTROLLING DIMENSION: MILLIMETER.
2. INTERPRET DIMENSIONS AND TOLERANCES
[B] B PER ANSI Y14.5M, 1982.
|$| 051 (0.020)@|T| A ®| 3. DIMENSION F TO CENTER LINE OF LEADS.

— MILLIMETERS INCHES
| DM MIN | MAX | MIN | MAX
R | o _ S A | 447 | 4521 | 1.760 | 1.780
4P , 24 s B | 348 | 3531 | 1370 | 1390
l l Lo & C | 622 | 673 ] 0.245 | 0.265
J D | 043 | 058 | 0017 | 0023
| I E | 203 | 254 0080 | 0100

J 2x D Q F 2.18 BSC 0.086 BSC

< \W | | 0.2 (0.008 |-|-| S |A | G 41.91BSC 1.650 BSC

s5x K $ Z ( ) ® ® ® H 32.77BSC 1.290 BSC
M = J | 676 | 741 | 0266 | 0.280
N > K | 318 | 419 | 0125 | 0165

L | 2515BSC 0.990 BSC

L M 7.37BSC 0.290 BSC

H N 9.91BSC 0.390 BSC
P | 02 03300080013
5X D —>re— Q 3| 335 | 0118 | 0132
R | 1359 | 14.1 | 0535 | 0555
|€B| 051 (0-020)@|T| B @| S | 113 | 1181 | 0445 | 0465

W | 220B5C 0,090 BSC

STYLE L:
v PINS. RF INPUT
6. VDDL
| e | . v y C 7. VDD2

8. VDD3

J
* 9. RF OUTPUT
CASE: GROUND
sx P SEATING PLANE E =

|| 05100207 B ®|

CASE 301AY-01

ISSUE O
* NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
M Y14.5M, 1982.
hN K 2. CONTROLLING DIMENSION: INCH.
D INCHES MILLIMETERS
| DIM[ MIN | MAX | MIN | MAX
4 0200 | 0220 | 508 | 559
l + 33—

0.095 | 0.130 241 3.30
0.055 | 0.065 1.40 165
0.025 | 0.035 0.64 0.89
0.040 | 0.050 1.02 127
0.003 | 0.007 0.08 0.18

-
e
T~

= |R|~|z(molo>

043 | — | 1105 | —
—>lle— F 45 °REF 45 °REF
" STYLE 2:
PIN 1. SOURCE
) A | L
l L | | 4. DRAIN
. =] » C
T | ]
T, T
CASE 305A-01
ISSUE A
(.204” PILL)
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

«—— A —>

L G L—M—J
Tj;ﬁi Aa_l _L + ‘ + ‘M
| 1 -

! 0075 o041 0108

_.IITII.:JLIIDJL_ :f % 1‘.05 275

+ + | oom

|
== c ] D
5ol Tj( Jl 1

0.031 " 0.033 .
<|nches>

R 12 08 085
mm
SOT-143
FOOTPRINT
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.

MILLIMETERS INCHES
| DIM[ MIN | MAX | MIN | MAX
A | 280 | 304 | 0010 | 0120
B | 120 | 1.39 | 0.047 | 0.055
Cc | o084 | 1140033 | 0045
D | 039 | 050 | 0.015 | 0.020
F | 079 | 093] 0031 | 0037
G | 178 | 203 [ 0070 | 0.080
H | 0013 | 0.0 [0.0005 | 0.004
J | 008 | 045 0.003 | 0.006
K | 046 | 060 | 0.018 | 0.024
L [ 0445 [ 0.60 [0.0175 | 0.024
R | 072 | 083 0028 [ 0.033
s [ 211 [ 248 0083 | 0.098
STYLE L:
PIN L. COLLECTOR
2. EMITTER
3. EMITTER
4. BASE
CASE 318A-05
ISSUE R
(SOT-143)
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

PIN 1 IDENTIFIER
IN THIS ZONE

NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.
2. INTERPRET DIMENSIONS AND TOLERANCES PER
ASME Y14.5M, 1994.
3. DIMENSION D DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH,
PROTRUSIONS OR GATE BURRS SHALL NOT

— |y EXCEED 0.15mm PER END. DIMENSION E1 DOES
3:' X — NOT INCLUDE INTERLEAD FLASH OR

PROTRUSION. INTERLEAD FLASH OR PROTRUSION
E SHALL NOT EXCEED 0.15mm PER SIDE.
: 4. DIMENSIONS D AND E1 ARE DETERMINED AT THE

OUTMOST EXTREMES OF THE PLASTIC BODY
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS,
GATE BURRS AND INTERLEAD FLASH, BUT
INCLUDING ANY MISMATCH BETWEEN THE TOP
AND BOTTOM OF PLASTIC BODY.
5. DATUMS A, B AND D TO BE DETERMINED 0.10mm
FROM THE LEAD TIP.
. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.
. THESE DIMENSIONS APPLY TO THE FLAT SECTION

) OF THE LEAD BETWEEN 0.08mm AND 0.15mm FROM
THE LEAD TIP.
B }&
VIEW C ax 01 MILLIMETERS
~— DIM[ MIN | MAX
B Al — [ 110
AL | 000 | 010
A2 | 080 | 1.00
™ b | 025 ] 040
SECTION B-B bl | 025 | 035
(SEENOTE 7) GAUGE PLANE B | 055 | 070
Bl| 055 | 065
b ' c | 010 ] 025
K‘ —\ N cl| 008 ] 020
I SEATING PLANE D 2.00BSC
— \ , |
[&]

o ] E 2.10BSC
b X 0 1\~/ 7 E1 1.25BSC
> 0 el 1.30 BSC

ebis] T 2

e2 0.65 BSC

tH :':'_*_T

3x b

ofoisic]  [&ow @[c[as]D|

SEATING PLANE

o

N

]

<~ L e3 1.15BSC

BASE METAL e4 0.50 BSC
<> (L1) L | 02 | 046

WITH PLATING T b4mREr

VIEW C L2 0.15BSC

0 0°[ 8°
01 4°] 10°

CASE 318M-01
ISSUE O
(SOT-343)

WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

> Q2prL

IDENTIFICATION | f L
NOTCH _‘\

[$] @ 0150000 @[T[AD[N ®]

LI E

F—>1j~ L

D2pL

(@] 038 005D [T AD [ ND |

F— B 4—‘—1$| 0380.015@ [T A@ [ N® |
| |

e

e

SEATING
PLANE

CASE 319-07
ISSUE M
(CS-12)

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETER
DIM | MIN | MAX | MIN | MAX
A [ 0965 | 0985 [ 2452 | 25.01
B [0355[0375 | 902[ 952
C [0230 [ 0260 [ 585 660
D [ou5 0125 | 293 [ 317
E | 0102 [ 0114 [ 259 [ 290
F | 0075 [ 0085 | 191 [ 215
H [ 0160 [ 0470 | 407 [ 431
J | 0004 [0006 | 041 ] 0.5
K 10090 [ 0110 | 229 [ 279
L 0.725 BSC 18.42BSC
N [0225]0241 | 572 | 612
Q [o0125 [ 0135 [ 318 [ 342

STYLE 2:

PIN 1. EMITTER (COMMON)
2. BASE (INPUT)
3. EMITTER (COMMON)
4. EMITTER (COMMON)
5. COLLECTOR (OUTPUT)
6. EMITTER (COMMON)

STYLE3:
PIN 1. SOURCE (COMMON)

. GATE (INPUT)

. SOURCE (COMMON)

. SOURCE (COMMON)

. DRAIN (OUTPUT)

. SOURCE (COMMON)

ovhAwN

IDENTIFICATION A
NOTCH
| 4

<—uj—>x|<—

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS

0.355 | 0.365 9.02 9.27

T
\_,l‘_
— 0O

| DI |
A
B
C
D
F
H
J
K

SEATING

PLANE

CASE 319A-02
ISSUE B

STYLE 2:
PIN 1. EMITTER
2. BASE
3. EMITTER
4. EMITTER
5. COLLECTOR
6. EMITTER

MOTOROLA
62

WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

'Tl NOTES:
1=A—] 1. DIMENSIONING AND TOLERANCING PER ANSI
Q2pPL Y14.5M, 1982.

l«—— | —>

_.I D letf |,$_|@ 0.13 (O 005)@| T| A @| B @| 2. CONTROLLING DIMENSION: INCH.
l . .

INCHES MILLIMETERS
MIN MAX MIN | MAX
0.965 | 0.985 | 2451 | 25.02
0.390 | 0.410 9.91 | 1041
0.250 | 0.290 6.73 7.36
0.190 | 0.210 4.83 5.33
0.095 | 0.115 2.42 2.92
0215 | 0.235 5.47 5.96
0.725BSC 18.42BSC
0.155 | 0.175 3.94 4.44
0.004 | 0.006 0.10 0.15
0.195 | 0.205 4.95 5.21
0.740 | 0.770 | 18.80 | 19.55
0415 | 0.425 | 10.54 | 10.80
0.390 | 0.400 9.91 | 10.16
0.120 | 0.135 3.05 3.42

STYLE 2:
¢ PIN 1. SOURCE

2 K

I
)
[

i
k2

E_-Uj
=
_I_
L
I\
O'uzv—xu::o-nmcom)>|g

2. DRAIN

3. SOURCE
/ I I 4. GATE

c
i e

CASE 333-04
ISSUE E

N —-I
IDENTIFICATION
NOTCH | | NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

I I
| | Y14.5M, 1982.
4 5 6 2. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
_ DIM[ MIN | MAX | MIN | MAX
A | 0965 | 0985 [ 2452 | 2501
B | 0390 | 0410 | 9.91 [ 1041
Cc | 0250 [ 0290 [ 635 | 7.36
_L D [ 0075 [ 0090 | 191 [ 228
1 ) 3 L E [ 0095 | 0115 | 242 [ 292
} Q2pL F [ 0110 [ 0130 [ 280 [ 330
K 2PL |<- H | 0155 | 0475 | 394 | 444
D 4P|_—>| | | 0.13 (0.005 |T| A |B | J [ 0004 [ 0006 011 [ 015
$ ©013(0. )@ ®es® K | 0090 | 0116 | 229 | 2.94
FapL L 0.725 BSC 18.41 BSC
N | 0415 | 0435 | 1055 | 11.04
Q0120 [0135 [ 305 | 342
J J—
STYLE L: STYLE 2
T PIN 1. BASE PIN 1. EMITTER
L R R * 2. EMITTER 2. BASE
& i i * C 3. BASE 3. EMITTER
T T T T H 4. BASE 4. EMITTER
E | I I I I | l 5. COLLECTOR 5. COLLECTOR
6. BASE 6. EMITTER
—T= T | A= | *
SEATING | == |
PLANE
CASE 333A-02
ISSUE C
(MAAC PAC)
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

@ Qa2pL

[$]@025000®[T[2 ®[B @]

'

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

o L INCHES MILLIMETERS
DIM[ MIN [ MAX | MIN [ MAX
@— = —6'5 A [ 079 [ 0810 [ 2007 | 2057
3 B | 0253 | 0267 | 643 | 6.78
* C [ 0144 [ 0160 | 366 | 4.06
D [ 0093 [ 0107 | 237 | 27
K E [ 0074 | 0080 | 1.88 | 2.03
F [ 0002 [ 0006 006 [ 015
121 i G 0.560 BSC 14.22 BSC
H [ 0043 [ 0057 | 110 [ 144
D K | 0346 [ 0394 | 879 [ 10.10
N | 0243 [ 0257 | 618 | 652
Q [ 0425 [ 0135 [ 318 | 342
F— U | 017 | 0128 [ 298 | 325
¢ — N = E—| l
i Y
u Y ] C
T T T —T— STYLE L:
PIN 1. COLLECTOR
SEATING 2. EMITTER
PLANE 3. BASE
CASE 336E-02
NOTES:

1. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

D Q2pL INCHES MILLIMETERS
\ = DIM| MIN | MAX | MIN | wAX
|€B|@ 0.76 (0.030)®| T| A @| B @| A | 0890 | 0910 [ 2261 | 23.11
1 B | 0375 | 0395 | 953 | 1003
r L ~ C | 0150 | 0165 | 3.81 | 4.9
f [ ] D | 0145 | 0155 | 369 | 393
E | 0055 | 0065 | 140 | 165
Rt =B H | 0120 | 0130 | 305 | 330
3 J | 0003 | 0006 | 008 015
5 K | 0185 | 0215 | 470 | 546
K 2pL M 45°REF 45°REF
?7 N | 0490 | 0510 | 1245 | 1205
0 | 0415 [ 0425 | 293 | 347
D R | 0.395 | 0.405 | 10.04 | 10.28
¢ 3 _¢ « N—> E - ¢ U [ 0.700BSC 17.78BSC
S pey | STYLE L:
H | |‘+_ c PIN 1. COLLECTOR
2. EMITTER
[-T-] T 3. BASE
SEATING 1 1 T )
PLANE
CASE 355C-02
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

M—_| D Q2prL
/|€_B|® 076 0.030) @[ T[ A @[ @

«— g —>»
+
o[t

0 t1

PLANE

CASE 355E-01
ISSUE B

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
MIN MAX MIN | MAX
0.890 | 0.910 | 22,61 | 23.11
0.375 | 0.395 9.53 | 10.03
0.190 | 0.210 4.83 5.33
0.145 | 0.155 3.69 3.93
0.055 | 0.065 1.40 1.65
0.120 | 0.130 3.05 3.30
0.003 | 0.006 0.08 0.15
0.185 | 0.215 4.70 5.46
45°REF 45°REF
0.490 | 0510 | 1245 | 12.95
0.115 | 0.125 2.93 3.17
0.395 | 0.405 | 10.04 | 10.28
0.700 BSC 17.78 BSC

=3
=

C;UOZEX‘—-IITIUOW)>|

STYLE 1.
PIN 1. COLLECTOR
2. EMITTER
3. BASE

RADIUS Q 2 PL

M— U

|92 05100200®[T[A @B @]

0 —>

+
1

le—— X —>»

T—
SEATING
PLANE

T
—» () =

'
T [ ]

CASE 355J-02
ISSUE A

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
MIN MAX MIN | MAX
0.990 | 1.010 | 2615 | 2565
0375 | 0.395 9.53 | 10.03
0.145 | 0.175 3.68 4.45
0.195 | 0.205 4.95 5.21
0.055 | 0.065 1.40 1.65
0117 | 0.133 297 3.38
0.003 | 0.006 0.08 0.15
0.580 | 0.620 | 14.73 | 15.75
45 °REF 45 °REF
0.590 | 0.610 | 14.99 | 15.49
0.055 | 0.065 1.40 1.65
0.395 | 0.405 | 10.03 | 10.29
0.800 BSC 20.32 BSC

=
=

C;UOZKK@IITIOOW>|

STYLE 1:
PIN 1. COLLECTOR
2. EMITTER
3. BASE

WIRELESS RF, IF AND TRANSMITTER
SELECTOR GUIDE
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CASE DIMENSIONS (continued)

G

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.
3. DIMENSION H IS MEASURED 0.030" AWAY FROM

CASE 360C-03
ISSUE B

(T EDGE OF FLANGE.
INCHES MILLIMETERS
_$_.___ | DM MIN | MAX | MIN | MAX
' 3 A | 0790 | 0810 | 2007 | 2057
B [ 0220 | 0240 [ 559 [ 6.09
2] T Q2R b0 oz s 571
K - |$|@0-25(O-010)@|T|A@|B@| E | 0050 | 0070 | 127 | 177
D F | 0004 [0006 | 011 015
G 0562 BSC 14.27BSC
H [ 0077 [ 0087 [ 196 [ 221
N F c K [ 0215 [ 0255 [ 547 | 6.47
H E N [ 0350 | 0.370 [ 889 [ 9.39
1 i . Q | 0120 [ 0140 | 305 | 355
R nnn imunn] |—T—|SEATING
T T PLANE STYLE L:
T PIN 1. DRAIN
—A— 2. GATE
3. SOURCE
CASE 360B-03
ISSUE D
¢ 1 NOTES:
I 1. DIMENSIONING AND TOLERANCING PER ANSI
+ Y14.5M, 1982.
T 7 2. CONTROLLING DIMENSION: INCH.
K } INCHES MILLIMETERS
D DIM[ MIN [ MAX [ MIN | MAX
A | 0370 [ 0390 | 940 | 991
B [ 0220 | 0.240 [ 559 [ 6.09
C | 0105 | 0155 [ 267 | 394
D [ 0205 [ 0225 [ 521 [ 571
E N —F E [ 0035 | 0045 | 089 [ 114
F | 0004 [ 0006 | 011 | 015
H "— _j & H [ 0057 | 0.067 [ 145 [ 1.70
1Y C K [ 0085 | 0115 [ 216 [ 292
f 3 —T= N [ 0350 [ 0370 [ 889 [ 9.39
? T ) SEATING
PLANE STYLE 1:
PIN 1. DRAIN
— 2. GATE
3. SOURCE

MOTOROLA
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CASE DIMENSIONS (continued)

“A—
== NOTES:
U ¢ 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
1 2. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
MIN MAX MIN | MAX
1490 | 1.510 | 37.85 | 38.35
0.990 | 1010 | 2615 | 25.65
0.330 | 0.365 8.38 9.27
0.490 | 0510 | 1245 | 12.95
0.195 | 0.205 4.95 521
0.045 | 0.055 114 1.39
0.004 | 0.006 0.10 0.15
0.425 | 0.500 | 10.80 | 12.70

X

T ( < T T
[=B-] v N
¢ QG 3/\ l
\— Q 4pPL

<

<cozx<_-:cmcom>|§

2
0890 | 0.910 | 2287 | 2311
|€B|® 0.25 (0.010)@| T| A @| B @| 0120 | 0130 | 305 | 330
_,I D l._ 1250BSC__|_ 31.75BSC
0750BSC__|__19.05BSC

|<_ N _bl lVH ¢ STYLE 2:

# | PIN 1. DRAIN
— T TE | T T_ 3 3 ShURce
SEATING
PLANE
CASE 368-03
ISSUE C
(HOG PAC)

NOTES:
Q RADIUS 2 PL 1. DIMENSIONING AND TOLERANCING PER ANSI

U
G Y14.5M, 1982.
(-r:l :‘—l |€B | @ 0.25 (0.010)@| T| AW | B @| 2. CONTROLLING DIMENSION: INCH.
| 1 2 ! INCHES MILLIMETERS
[_ | DIM[ MIN [ MAX [ MIN [ MAX
N
3

1330 | 1.350 | 33.79 | 34.29

0.370 | 0.410 9.40 | 10.41

0.190 | 0.230 4.83 5.84

<— g —>
\J

0.215 | 0.235 547 5.96
| | 4 | 0.050 | 0.070 127 177
0430 | 0.440 | 10.92 | 11.18

A
B
C
D
E
G
_J L_ H | 0102 | 0112 | 259 | 284
D J | 0004 | 0006 | 011 | 015
K
N
Q
R
U

— > X fe—

0.185 | 0.215 4.83 533
0.845 | 0.875 | 21.46 | 22.23

X ) —J 0060 | 0070 | 152 | 178
E | N | 0.390 | 0410 | 991 [ 1041
1.100BSC 27.94BSC
¢ —.|. | | y
H — T - T STYLE 2:
F 1| — | T e g
" —A— 1 c 3. GATE
4. GATE
5. SOURCE
CASE 375-04
ISSUE D
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

CASE 375A-01
ISSUE O

NOTES:
Q2rL 1. DIMENSIONING AND TOLERANCING PER ANSI
G | | | | Y14.5M, 1982.
¢ 0.25(0010)®|T|B @ 2. CONTROLLING DIMENSION: INCH.
il
INCHES MILLIMETERS
v |72 ] DIM[ MN | MAX | MIN [ MAX
T L J A | 1.330 | 1.350 | 33.79 | 34.29
B | 0375 | 0395 | 952 | 10.03
K R ) ( [—B-] C | 0180 [ 0205 | 457 | 521
¢ C js D [ 0320 | 0340 | 813 | 864
E [ 0060 [ 0070 | 152 [ 177
| s || 4 | F | 0004 | 0006 | 011 | 015
G 1.100 BSC 27.94 BSC
5 D H | 0082 [ 0097 [ 208 ] 246
K | 0580 | 0620 | 1473 | 15.75
L 0.435 BSC 11.05 BSC
N | 0845 | 0875 | 21.46 | 22.23
| | . Q | 0118 [ 0130 [ 300 | 330
E | N | F R | 0390 | 0410 | 9.91 [ 10.41
‘ | | A STYLE L:
H r— . IT 15 " PIN 1. COLLECTOR
2. COLLECTOR
| | =] e e
| A | 4. BASE
c— 5. EMITTER

i

ji

Q2pPL

E3E

025(0010) @[] B @)

1y

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

TR N _ _ (]
L }> ‘{ \ INCHES | MILLIMETERS
l r ﬂ_f { | DIM[ MIN [ MAX [ MIN [ MAX
[ 3 ][ ¢ ! A | 1330 | 1.350 | 3379 | 34.29
B | 0375 | 0395 | 952 | 10.03
_T C | 0180 | 0210 [ 457 | 533
K D D [ 0320|0340 | 813 | 864
4PL E | 0060 [ 0070 | 152 | 177
F [ 0004 [0006 | 011 [ 015
G 1.100 BSC 27.94 BSC
H | 00930108 236 [ 274
K | 008 [ 0115 [ 216 [ 292
L 0425 BSC 10.80 BSC
F N | 0845 | 0.875 | 21.46 | 22.23
E |<7N4>| Q | 0118 | 0130 [ 300 [ 330
[ R | 0390 [ 0410 | 9.91 [ 1041
+_|_ ! T ! { STYLE 2:

[ ] PIN 1. DRAIN

T | | -T— 2. DRAIN

~ " - Al i ot

H C- 5. SOURCE

CASE 375B-02
ISSUE A
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

[ A >/ NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
- Y14.5M, 1982.
G Q2pL 2. CONTROLLING DIMENSION: INCH.
L @] HEX
$|2025000®|T/8 @ INCHES MILLIMETERS
C il 2] A T 260 160 [ 08y | eied
A A A B | 0.3%0 | 0410 | 991 | 1041
S R- - - - [-B-] C | 0150 | 0180 | 381 | 457
vy || | ) D | 0450 | 0.470 | 1143 | 1194
\ 3 [ 4] I E | 0060 | 0068 | 152 | 173
F | 0003 | 0006 | 008 0.15
L_ D _>| G | 1.400BSC 3556 BSC
H | 0079 | 0089 | 201 | 2.6
KaprL K | 0417 [ 0437 | 207 | 348
< N > L | 0540BSC 13.72BSC
H > M > l M | 1225 | 1.235 | 3112 | 3137
—l l : ‘ N | 1219 | 1241 | 3096 | 3152
‘ C Q | 0120 [ 0130 | 305 | 330
T SEATING R | 0350 | 0370 | 889 | 9.40
T T_ T PLANE S | 0360 | 0380 | 914 | 9.65
E F -
STYLE 2:
PIN 1. DRAIN
2. DRAIN
3. GATE
4. GATE
5. SOURCE
CASE 375D-01
ISSUE O
~ A > NOTES:
RADIUS Q 4PL 1. DIMENSIONING AND TOLERANCING PER ANSI
e— L—> Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
INCHES MILLIMETERS
i 2 DIM| MIN | MAX | MIN | MAX
W A | 1325 | 1.335 | 3366 | 3391
B | 0390 | 0410 | 9.91 | 1041
S Rq—+———1+— {1 =B C | 0450 | 0180 | 3.81 | 457
v ¥ | | J D | 0450 | 0470 | 11.43 | 11.04
e E | 0060 | 0068 | 152 | 173
T T F | 0003 | 0006 | 008 015
I‘—D H | 0.079 | 0089 | 201 | 2.6
K K | 0117 | 0137 | 297 | 348
4PL L | 0540BSC 13.72BSC
M | 1225 [ 1.235 | 31.12 | 3137
N [ 1219 [ 1241 [ 30.96 | 3152
0 | 0030BSC 0.76 BSC
< N > R [ 0350 [ 0370 [ 889 [ 940
F— S [ 0360 [ 0380 [ 914 [ 065
- M L.
l _‘J_ STYLE 2;
12 C PIN 1. DRAIN
L y T_] SEATING 2 DRAIN
_T T — =/ pLANE 3. GATE
H 4. GATE
E 5. SOURCE
CASE 375E-01
ISSUE O
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

CASE 375G-03
ISSUE B

NOTES:
— |-
Il;— QarL 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
D_>| |$|® 0.25 (0'010)®|T| B@| 2. CONTROLLING DIMENSION: INCH.
R —I —I 3. DIMENSION H IS MEASURED 0.030" AWAY FROM
1 2 FLANGE.
A
' _@_ +—+ —@_ INCHES MILLIMETERS
T 3 7 ' DIM| MIN | MAX | MIN | MAX
K [ =
2PL | | —B— A | 1135 | 1145 | 28.80 | 29.10
| B | 0225 | 0235 | 572 | 597
fe——G— C [ 0148 [ 0178 | 376 | 452
D | 0210 | 0220 | 533 | 559
E | 0055 | 0065 | 140 | 165
F | 0004 | 0.006 | 0.110 | 0.150
G | 0.900BSC 22.86 BSC
Fo H | 0076 | 0.086 | 193 | 218
N K | 0215 | 025 | 546 | 6.8
¢ L | 0260BSC 6.60 BSC
i ——— —"—C N | 0638 [ 0650 | 16.20 [ 16.50
[ _A SEATING Q |2 0.130BSC 2 3.30BSC
_T l< A o T —T—| PiANE R [ 02250235 [ 572 597
H | |
E STYLE 2:
PIN 1. DRAIN
2. DRAIN
3. GATE
4. GATE
5. SOURCE
CASE 375F-02
ISSUE A
G NOTES:
> 2x Q 1. CONTROLLING DIMENSION: INCH.
L fe— L —> 2 2. INTERPRET DIMENSIONS AND TOLERANCES
\l l/- |$| 0.010 @|T| B @| PER ASME Y14.5M-1994.
| | INCHES MILLIMETERS
T ] |_+_ f DIM[ MIN | MAX | MIN | MAX
R N 1 Ya B A | 1.330 | 1350 | 3378 | 34.29
v AN B | 0375 | 0395 | 952 | 1003
¢ ¢ l 5 l C [ 0180 | 0210 | 457 | 533
D | 0320 [ 0340 | 813 | 864
4x K | | | | E | 0060 | 0070 | 152 | 178
F | 0004 0006 01] 015
T L_3 +| 4 B] G | 1100BSC 27.94 BSC
D H [ 0093 [ 0108 [ 236 [ 274
K [ 0135 [ 0165 [ 343 [ 419
L 0425BSC 108 BSC
X ) —E N | 0845 | 0.875 | 21.46 | 2222
N Q | 0118 | 0130 3| 33
R | 0390 | 0410 [ 991 | 1041
e | | A
I 1 STYLE 2:
L ] PIN L. DRAIN
_T _T | | 2. DRAIN
E H ! A | 3. GATE
c SEATING 4. GATE
PLANE 5. SOURCE

MOTOROLA
70

WIRELESS RF,
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CASE DIMENSIONS (continued)

L NOTES:
1. CONTROLLING DIMENSION: INCH.
) 2. INTERPRET DIMENSIONS AND TOLERANCES
|

PER ASME Y14.5M-1994.

INCHES MILLIMETERS
MIN MAX MIN MAX

:Uzr—xIﬂrnUOm)>|§
w
IS}
o
w
B
o
{e=]
i
%}
o
(=2
=~

N
C 845 | 875 | 2146 | 2222
l’E ¢ . r l— F 390 | 410 | 991 | 1041
i STYLE 2:
? PIN1. DRAIN
T _T I f 2. DRAIN
H |—— A —> 3. GATE
T SEATING 4. GATE
PLANE 5. SOURCE
CASE 375H-01
ISSUE O
G Q 2PL NOTES:
|$|@ 0.25 (0_010)@| T| A @| B @| 1 EMERJAS%LNG AND TOLERANCING PER ANSI
5 : : 2. CONTROLLING DIMENSION: INCH.
R @ [—-B—] INCHES MILLIMETERS
Y l | | | DIM[ MIN_| MAX | MIN | WAX
! A | 0890 [ 0910 | 2261 | 2311
K B | 0370 | 0400 | 9.40 | 1016
C [ 0145 [ 0160 | 369 | 406
T —» le—D 2pL D | 0140 | 0160 | 356 | 406
E | 0055 | 0065 | 140 | 165
|€B| 0.25(0.010)@|T|A@|B@| F | 0003 | 0.006 | 008 | 015
G | 0650BSC 1651 BSC
H | 0110 [ 0130 | 280 | 330
K | 0180 | 0220 | 457 | 550
CF 2pL N | 0390 | 0.410 | 9.91 | 1041
N Q | 0415 [ 0135 | 293 | 342
Hl E1 I" "I ¢ |$|0.25(0.010)@|T|A@|B@| R | 0390 | 0.140 | 9.01 | 1041
i Sl E——— STYLEL:
I ! —7] SEATING PIN1. COLLECTOR
T T_ PLANE 2. EMITTER
—A- c 3. BASE
CASE 376B-02
ISSUE B
WIRELESS RF, IF AND TRANSMITTER MOTOROLA

SELECTOR GUIDE 71



CASE DIMENSIONS (continued)

— () >

—» T |e—

—T—| SEATING
T PLANE

.
*
+

CASE 395C-01
ISSUE A

NOTES:
@ Q2pL 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
/|_{B|@ 051 (0,020)®| T| A @| B ®| 2. CONTROLLING DIMENSION: INCH.
INCHES | MILLIMETERS
| DIM[ MIN_| MAX | MIN | MAX
A | 0739 | 0.750 | 18.77 | 19.05
5] B | 0240 | 0260 | 6.10 | 660
C | 0165 [ 0098 | 419 | 503
D | 0055 | 0065 | 140 | 165
E | 0055 | 0070 | 140 | 178
G | 0010 | 0130 | 279 | 3.30
H | 0079 | 0001 | 201 | 231
J | 0003 | 0005 | 008 | 013
K | 0180 | 0220 | 457 | 559
N | 0315 | 0330 | 800 | 838
0 | 0125 | 0135 | 318 | 3.42
E ‘ U | 0560BSC 14.22BSC
STYLEL:
—{ C PIN 1. BASE
7| SEATING 2 BASE
T T PLANE 3. COLLECTOR
4. COLLECTOR
5. EMITTER
CASE 395B-01
ISSUE A
: u
DQz2rL
L []2 0510.020@[T] A @[B®)]
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
- \1 N T INCHES | MILLIMETERS
| DIM[ MIN_| MAX | MIN | MAX
A | 0739 | 0750 | 18.77 | 19.05
B | 0240 | 0260 | 610 | 660
l \ 3 _L C | 0165 [ 0198 | 419 | 503
D | 0215 | 0225 | 546 | 572
E | 0055 | 0070 | 140 | 178
H | 0079 | 0001 | 201 | 231
K J | 0004 | 0006 | 010 | 015
K | 0210 | 0240 | 533 | 6.0
2 N | 0315 | 0330 | 800 | 838
0 | 0125 | 0435 | 318 | 3.42
T > D B U | 0560BSC 14.23BSC
STYLE L: STYLE2:
N PIN L. BASE PIN1. EMITTER
~— — E 2. COLLECTOR 2. COLLECTOR
3. EMITTER 3. BASE

MOTOROLA
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CASE DIMENSIONS (continued)

—A— B Q2prL
< NOTES:
u |$| 2 0.51 (0-020)@| T| A @ | B @| 1. DIMENSIONING AND TOLERANCING PER ANSI
— — Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

INCHES | MILLIMETERS
1 2 f | DIM[_MIN | MAX | MIN | MAX
@ i A | 0739 | 0750 | 18.77 | 19.05
B | 0240 | 0260 | 6.10 | 660
L 3 4 s ‘ C [ 0165 [ 0198 | 419 | 503
; ; D | 0055 | 0065 | 140 | 165
K 1Rl E | 0055 | 0070 | 140 | 178
G | 0410 | 0130 | 279 | 330
H | 0079 | 0001 | 201 | 231
J | 0003 | 0005 | 008 | 013
D—= K | 0120 | 0150 | 3.05 | 381
G N | 0315 | 0330 | 800 | 838
0 [ 0125 [ 0135 | 318 | 342

U o0s60BSC 14.23BSC

STYLEL:
PIN 1. BASE

N 2. BASE
r_ _>| 3. COLLECTOR
4. COLLECTOR

5.

l rJ i EMITTER
T —T

r f

-

SEATING
PLANE

CASE 395E-01

ISSUE O
| A |
[=A=] NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
< u | -Q Y14.5M, 1082.
(—l D | & | &5 0,025 (0.010)® | T | A ® | B @| 2. CONTROLLING DIMENSION: INCH.

1112 INCHES MILLIMETERS
| DM[_ MIN_ | MAX | MIN | MAX
A | 1094 | 1.110 | 27.79 | 2819
B | 0457 | 0465 | 11.61 | 11.81
+ - (-B-] C [ 0165 | 0182 | 425 | 462
D | 0121 | 0131 | 308 | 332
5 E | 0055 | 0.065 | 140 | 165
G | 0477 [ 0185 | 450 | 469
I_H Uil K H | 0081 | 0091 | 206 | 231
J | 0002 | 0.004 | 006 | 0.10
! ! L_ D K | 0142 | 0163 | 360 | 4.14
N | 0510 | 0520 | 12.95 | 13.21
L— G Q | 0125 [ 0135 | 318 | 342

U | 0844BSC 21.44 BSC

< N—> STYLEL:
rJ | Eq l PIN 1. COLLECTOR

| 2. COLLECTOR
I o & 1§ 3. BASE
T SEATING 4. BASE
LH T ? PLANE 5. EMITTER
CASE 398-03
ISSUE C
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

DQ2pL

|

$|20510020®|T|A @ [B D

Y

N

—>| |<—D4P|_

| 0510020@|T][A @[B @

J e N—> E
H,L_&él_lli
T

)

—T_| SEATING
T T=| pLane

CASE 412-01
ISSUE O

NOTES:
1. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 0965 | 0.985 | 2452 | 25.01
B | 0245 | 0.265 6.23 6.73
C | 0165 | 0.185 4.20 4.69
D | 0.050 | 0.070 127 177
E | 0.070 | 0.080 178 2.03
G 0.254 BSC 6.45 BSC
H | 0095 | 0.105 242 2.66
J | 0.003 | 0.006 0.08 0.15
K | 0625 | 0.675 | 15.88 | 17.14
N | 0495 | 0520 | 1258 | 13.20
Q | 0120 | 0.140 3.05 3.55
V] 0.725BSC 18.42 BSC
STYLE 1:
PIN 1. DRAIN
2. DRAIN
3. GATE
4. GATE
5. SOURCE

y
!
=

1

—D 10PL

S[0@O]A[

SEATING
PLANE

bt

-]

1
F
;

CASE 438F-01
ISSUE O

NOTES:
1. DIMENSIONS ARE IN INCHES.
2. INTERPRET DIMENSIONS AND TOLERANCES
PER ANSI Y14.5M, 1994.

INCHES
| DIM[ MIN_| MAX
0495 | 0505
0.035 | 0045
0.474 REF
0.186 | 0.196
0.033 REF
0.008 REF
0.050 | 0.060
0.100 REF
0.400 REF
0.050 REF
0.150 REF
0.250 REF
0.350 REF
0.450 REF
0495 | 0505
0.250 REF
0.025 | 0035
— [ 0.005

o

Sl<|c|H|n|mpoo|o|lzlr |R|l«|z|o|mmo|lo

STYLE L.

PIN 1. GROUND
GROUND
RF.IN
. GROUND
GROUND
GROUND
GROUND
R.F.OUT
. GROUND
+VDC

SomNou N

=

MOTOROLA
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CASE DIMENSIONS (continued)

< —A— >
|
NOTES:
- U 1. DIMENSIONING AND TOLERANCING PER ANSI
> . Y14.5M, 1982.
| N 2. CONTROLLING DIMENSION: INCH.
¢ T INCHES MILLIMETERS
f i DIM[ MIN [ MAX | MIN | MAX
R ) v~ [CB] A | 1740 [ 1760 | 4420 | 4470
Q (=B-] B | 0550 | 0570 | 13.97 | 1449
1 2 3 4 5 i C | 0405 | 0.445 | 1029 | 1130
— D | 0018 [ 0022 | 046 | 055
K /R E | 0085 0095 | 216 | 241
T G | 0200BSC 508 BSC
H | 0120BSC 3.05 BSC
G D spL J | 0009 | 0011 | 023 | 028
K | 0180 [ 0220 | 457 | 550
|$| 0.25 (0-010)®| T| A @| B @| N | 1045 | 1075 | 2654 | 27.30
Q [ 0145 [ 0155 | 368 | 3.94
R | 0455 | 0.465 | 11.56 | 1181
U | 1.490 | 1510 | 37.85 | 3835
) STYLE 1: STYLE 2:
PIN1. RF INPUT PIN1. RF INPUT
c L i 2. GROUND 2. GROUND
v \ 3. RESISTOR-GROUND 3. veel
T 4. vee 4. VCe2
—I= T_ _T 5. RF OUTPUT 5. RF OUTPUT
E H —J spPL
|9 038005@[T|A ©|B®|
CASE 448-02
ISSUE B
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
< G > 2. CONTROLLING DIMENSION: INCH.
3. DIMENSION H IS MEASURED 0.030" AWAY FROM
/ 1] FLANGE.
A Y INCHES MILLIMETERS
R L il DIM[_ MIN_ | MAX | MIN | MAX
v { 3 A | 0995 | 1.005 | 2527 | 2553
[ 2] I_ B | 0380 | 039 | 9.65 | 991
C | 015 | 0191 | 396 | 485
} 2PL
K D Q D | 0455 | 0.465 | 11.56 | 11.81
|$|@ 0.25 (0_010)@| T| A @| B @| E | 0060 | 0075 | 152 | 191
F | 0004 | 0006 | 010 | 015
G | 0800BSC 2032 BSC
H | 0078 | 0090 | 1.98 | 229
K | 0417 | 0137 | 297 | 348
N | 0595 | 0.605 | 1511 | 1537
|<— N—>| E— Q | 0120 | 0130 | 305 | 330
H—; E * R | 0395 | 0.410 | 10.03 | 1041
| ] SEATING
I T C [7= PLANE STYLE L:
* T * PIN1. COLLECTOR
A] 2. BASE
3. EMITTER
CASE 451-06
ISSUE F
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: INCH.

. DIMENSION H IS MEASURED 0.030" AWAY FROM
FLANGE.

w N

e— g —>

2x K-
| —
: A
v — 1 vc
;—l.—.l Y
HJ N I

CASE 458B-02
ISSUE C
(Micro 200S)

¢ INCHES MILLIMETERS
K 2 DIM[ MIN | MAX [ MIN [ MAX
A | 0615 | 0625 | 1562 | 1588
B | 0395 | 0410 | 1003 | 1041
D C | 015 [ 0191 | 396 | 485
D | 0455 | 0465 | 11.56 | 11.81
N F E | 0060 | 0075 [ 152 [ 191
H— Eq l F | 0004 | 0006 | 010 | 0.15
1 [ ] H [ 0078 | 0090 [ 198 [ 229
- 1 c _T—| SEATING K | 0117 | 0137 | 297 | 3.48
PLANE
T T N [ 0505 | 0605 [ 1511 [ 1537
—A— 3 STYLE 1:
PIN 1. COLLECTOR
2. BASE
3. EMITTER
CASE 451A-03
ISSUE B
A
X Z (1
\ NOTES:

1. CONTROLLING DIMENSIONS: INCHES.

2. INTERPRET DIMENSIONS AND TOLERANCES
PER ASME Y14.5M, 1994.

3. ALL DIMENSIONS ARE SYMMETRICAL ABOUT
CENTERLINE UNLESS OTHERWISE NOTED.

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 0197 | 0.203 | 5.004 | 5.156
B | 0157 | 0.163 | 3.988 | 4.140
C | 0.085 | 0.110 | 2.159 | 2.794
D | 0047 | 0053 | 1.194 | 1.346
E | 0004 | 0010 | 0.102 | 0.254
H | 0025 | 0031 | 0635 | 0.787
J | 0004 | 0010 | 0.102 | 0.254
K | 0060 | 0110 | 1.524 | 2.794
L | 0177 | 0.183 | 4.496 | 4.648
N | 0180 | 0200 | 4572 | 5.080
P_| 0140 | 0.160 | 3.556 | 4.064
R | 0147 | 0153 | 3.734 | 3.886
Z — 1 .0.020 — | 0508
STYLE L:
PIN 1. DRAIN
2. GATE
3. SOURCE

MOTOROLA
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CASE DIMENSIONS (continued)

J
S NOTES:
1. CONTROLLING DIMENSIONS: INCHES.
2. INTERPRET DIMENSIONS AND TOLERANCES
PER ASME Y14.5M, 1994.
s

3. DIMENSION H (PACKAGE COPLANARITY): THE
BOTTOM OF LEADS AND REFERENCE PLANE T

MUST BE COPLANAR WITHIN DIMENSION H.

W —>

R P INCHES | MILLIMETERS
DIM| MIN | MAX | MIN | MAX
A | 0197 | 0203 | 5004 | 5.156
: B | 057 | 0.163 | 3.988 | 4.140
C | 0085 | 0110 | 2159 | 2.794
D | 0047 | 0053 | 1.194 | 1346
E | 0004 | 0.010 | 0.102 | 0254
H | 0000 | 0.004 | 0.000 | 0.102
J | 0004 | 0010 | 0.102 | 0254
K_| 0,050 | 0.000 | 1.270 | 2.286
L | 077 | 0183 | 4.49 | 4.648
— N | 0.180 | 0.200 | 4572 | 5.080
L - N P | 0.140 | 0.160 | 3.556 | 4.064
N\ R | 0147 | 0153 | 3.734 | 3886
/ \ z | — L0020 — | o508
E X [ |
c \ I
—
v \ H—>| /
* \\ // STYLE L:
~_ — PIN 1. DRAIN
2. GATE
e—— N —> 3. SOURCE
CASE 458C-02
ISSUE C
(Micro 2002)
G Q 2pL NOTES:
(—1| /_ 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
|$|® 0.5 (0'010)®| T| A ®| B ®| 2. CONTROLLING DIMENSION: INCH.

I 3. DIMENSION H IS MEASURED 0.030" AWAY FROM
FLANGE.

INCHES MILLIMETERS
MIN MAX MIN MAX
1335 | 1.345 | 3391 | 34.16

e p— b5 o0 [ oo | 4w

0.495 0.505 12.57 12.83

fe— N—> R 0.003 | 0.006 | 008 éig
[@]2038005@[T[A ®[8®] [$]2038005B|T[A ® |8 )] L100BSC_ | 27.94BSC

0.055 | 0.065 1.40 1.65
0.170 | 0.210 4.32 5.33
0.772 | 0.788 | 19.60 | 20.00
0.118 | 0.138 3.00 351

' —gj—{

;uozx:x:cn-nrnoom>|§
o
o
{953
{52}
o
o
S
&
o
[e=3
2

T
> e
—

| | T 0365 | 0375 | 927 | 953
| e |t
il s e
E STYLE L:
PIN 1. DRAIN
2. GATE
3. SOURCE
CASE 465-04
ISSUE D
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

AT

]
o

e N——>

—» X |e—

R

[ ]2 038005®[T[A @[ @]

—R™
[9]@0380015®[T[A @®[B @]

CASE 465B-02
ISSUE A

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
RADIUS U RADIUS S Y14.5M, 1982.
ZPL 4PL 2. CONTROLLING DIMENSION: INCH,
1 3. DIMENSION H IS MEASURED 0.030" AWAY FROM
FLANGE.
ﬁ INCHES | MILLIMETERS
-B-] DIM[_WIN_ | MAX |_MIN | MAX
Y * A | 0.805 | 0.815 | 2045 | 2070
K B | 0380 [ 03% | 965 | 001
2 C [ 0125 [ 0470 | 318 | 432
} D | 0495 | 0505 | 1257 | 1283
l«— D——I E | 0035 [ 0045 | 089 | 114
F | 0003 [ 0006 | 008 015
H | 0055 [ 0.065 | 140 | 165
e N —> R K | 0170 [ 0210 | 432 | 533
N | 0775 | 0785 | 1069 | 19.94
|€B|® 0.64 (0.025)@|T| A ®| B @| |€B|® 0.38 (0.015)@| T| A @| B@| R | 0365 | 0375 | 927 | 953
| | | | S | 0.020REF 051 REF
Hw L ¢ U | 0030REF 0.76 REF
— —
STYLE 1.
f f 1] F PIN1. DRAIN
SEATING 2. GATE
E PLANE 4. SOURCE
CASE 465A-04
ISSUE D
G
(—1| Q2P NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
|92 0250010)®[T|A @B @] Y1450, 1982.

2. CONTROLLING DIMENSION: INCH.
3. DIMENSION H IS MEASURED 0.030" AWAY FROM

FLANGE.
INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 1335 | 1.345 | 3391 | 34.16
B | 0535 | 0.545 13.6 13.8
C | 0155 | 0.200 3.94 5.08
D | 0495 | 0505 | 12.57 | 12.83
E | 0035 | 0.045 0.89 114
F | 0.003 | 0.006 0.08 0.15
G 1.100 BSC 27.94BSC
H | 0.057 | 0.067 1.45 170
K | 0170 | 0210 4.32 5.33
N | 0871 | 0.889 | 19.30 | 22.60
Q | 0118 | 0.138 3.00 351
R | 0515 | 0525 | 13.10 | 13.30
STYLE L:
PIN 1. DRAIN
2. GATE
3. SOURCE
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CASE DIMENSIONS (continued)

[iN

Y

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION H IS MEASURED 0.030" AWAY FROM
FLANGE.

|| @ 0250010®[T]A ®][B @]

*
®[e®| | [9] 2 0.380.015@| T A ®[B®]
|
. =
H_? ! — | 1] F

SEATING
PLANE

N
(@] 0380015 ®]T]
|
!

——| >

CASE 465D-02
ISSUE A

INCHES MILLIMETERS
K ) DIM[_ MIN | MAX | MIN | MAX
A | 0905 | 0915 | 2299 | 2324
} B | 0535 | 0545 | 136 | 138
D C | 0155 | 0200 [ 394 [ 508
D [ 0495 | 0505 | 1257 | 1283
E [ 0035 | 0045 [ 089 [ 114
fe—— N—> F | 0003 [ 0006 | 008 015
0.38(0.015 |T|A |B | H | 0057 | 0067 | 145 [ 170
|$|® ( )® ©[s® K [ 0170 [ 0.210 [ 432 [ 533
H | | N [ 0871 | 0.889 [ 19.30 | 22.60
—l _+_ R | 0515 | 0.525 | 1310 | 13.30
\ c
)
f EE
SEATING
E PLANE STYLE1:
PIN 1. DRAIN
2. GATE
3. SOURCE
CASE 465C-01
ISSUE O
— G —>
NOTES:
Q2pL 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.
3. DIMENSION H IS MEASURED 0.030" AWAY FROM

FLANGE.
INCHES MILLIMETERS

| DIM| MIN MAX MIN | MAX
A | 1.065 | 1.075 | 27.05 | 27.31
B | 0.380 | 0.390 9.65 9.91
C | 0.160 | 0.205 4.06 5.21
D | 0425 | 0435 | 10.80 | 11.05
E | 0.060 | 0.070 152 178
F | 0.004 | 0.006 0.10 0.15
G 0.870 BSC 22.10BSC
H | 0096 | 0.106 2.44 2.70
K | 0.185 | 0.215 4.70 5.46
N | 0591 | 0.601 | 15.01 | 15.27
Q | 0124 | 0.130 3.15 3.30
R | 0392 | 0.404 9.96 | 10.26

STYLE 1

PIN 1. DRAIN
2. GATE
3. SOURCE

WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

2X Q
|D]| 0 b ®[T[B® [AD ]

g B]
NOTES:
1. CONTROLLING DIMENSION: INCH.
7 3 2. INTERPRET DIMENSIONS AND TOLERANCES
2X K | PER ASME Y14.5M, 1994.
-+H - T - B 3. DIMENSION H IS MEASURED 0.030 INCH AWAY
FROM FLANGE.
+
—*7 2 INCHES MILLIMETERS
-—> DIM[ MIN | MAX [ MIN | MAX
2X D A | 795 | 805 | 2019 | 2044
|$| bbb@| T | A® | B @| B | 380 | 300 | 965 99
C | 125 | 160 ] 317 [ 406
D[ 275 | 285 [ 698 [ 724
E [ 035 | 045 [ 089 [ 114
N (LID) F | 003 ] 006 007 | 015
|€B|ccc@|T|A@|B@| G | .600BSC 1524 BSC
|$| CCC@| T | A | B @| H | 057 | 067 | 145 17
—>{R (LID)}=— K [ 002 | 122 ] 233 [ 31
c M | 395 [ 405 10 | 103
E | { | F N [ 305 | 405 10| 103
T T { * Q[ w0 ] 130 ] 279 [ 33
— i — = R [ 305 | 405 10 | 103
A I * I t S | 305 | 405 10 103
1 < S > H aaa .005BSC 0.127 BSC
|€B| aaa@| T | AW | B @| T SEATING (INSULATOR) bbb |  .010BSC 0.254 BSC
M PLANE cce 015 BSC 0.381 BSC
(INSULATOR) |$|aaa@| T | A® | B@| SEL
PIN 1. DRAIN
(A] < A | 2. GATE

3. SOURCE

CASE 465E-02
ISSUE C

2X D
4"/_:_“’":9'@%61@' T | A® | B® | N?TECSC:)NTROLLING DIMENSION: INCH.

2. INTERPRET DIMENSIONS AND TOLERANCES

I PER ASME Y14.5M-1994,
B 3. DIMENSION H IS MEASURED .30 (0.762) AWAY
* I FROM FLANGE.
™ INCHES | MILLIMETERS
—‘I_i | oM [ MIN | MAX | MIN | MAX
A | 395 [ .405 | 1003 | 1020
2X K B | 395 | 405 | 1003 | 1020
Cc | 25| 16| 318 | 406
D | 215 | 285 | 698 | 7.4
N R E | 035 | 045 089 | 114
F | 003 | 006 008 015
|€B|aaa@|T|A@|B®| |€B|aaa@|T|A@|B@| H | 057 | 067 145 | 170
K| 002 | 122 | 234 310
E C N | 302 4| 096 | 1016
I r I F R | 302 4| 096 | 1016
T { T aaa 015 038
T [ f J [ STYLE L:
H PIN L DRAIN
A T SEATING < B B] 2. GATE
PLANE 3. SOURCE

CASE 465F-02
ISSUE A

MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

L —»{ C j=— 0.146
4.— |§ —> P_» <_= 10°DRAFT U _,I < l 371
A O D }
A F3f ]+ N K }} —()22125’

!
Y
0.020

\,
\,
E—>

/
/ 7
Q 089(0.035) X 45° %5° ‘ RESIN BLEED/FLASH ALLOWABLE
inches
mm

SOLDER FOOTPRINT

INCHES MILLIMETERS
DIM_|[ MIN [ MAX | MIN | MAX
A | 0255 | 0265 | 648 [ 6.73
B [ 0225|0235 | 572 ] 597
C_ | 0065 [ 0072 | 165 | 183
D [ 013 | 0150 | 330 | 381
E 0021 | 0026 | 053 | 066
F 0026 | 0044 | 066 | 112
STYLE L: NOTES: G | 0050 [ 0070 [ 1.27 [ 1.78
PIN 1. DRAIN 1. DIMENSIONING AND TOLERANCING PER ANSI H 0045 | 0063 | 114 | 160
§' géLiCE 2 égni%fﬁﬁe DIMENSION: INCH v S e e
4. SOURCE 3. RESIN BLEED/FLASH ALLOWABLE IN ZONE V, W, 'E gzg gggg ggg é'ig
AND X. y ; : -
N 0230 | 0240 | 584 | 610
P 0000 | 0008 | 000 | 020
Q | 0055 [ 0063 [ 140 [ 1.60
R 0200 | 0210 | 508 | 533
S 0006 | 0012 | 015 | 031
CASE 466-02 U 0006 | 0012 [ 015 | 031
ZONEV | 0.000 [ 0.021 [ 0.00 [ 053
ISSUE B ZONEW] 0.000 [ 0010 | 000 | 0.25
(PLD_1_5) ZONEX | 0.000 | 0010 | 000 | 025
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
AR Y145, 1994,
m 8 ? 2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEADS WHEN
B FORMED PARALLEL.
e} 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
1 ; * 5. ROUNDED CORNERS OPTIONAL.
T Y Y Y Y 6. 646-05 OBSOLETE, NEW STANDARD 646-06.
INCHES MILLIMETERS
A DIM[ MIN | MAX | MIN [ MAX
A | 0715 | 0770 | 1816 | 18.80
—>|Fle— L B | 0240 | 0260 | 610 | 6.60
C | 0145 | 0185 | 369 | 4.69
\ } D | 0015 | 0021 | 038 | 053
1t F [ 0040 [ 0070 [ 102 178
c G 0.100 BSC 254 BSC
Y H | 0052 [ 0095 | 132 [ 241
| A J [ 0008 [ 0015 020 [ 038
y K | 0115 | 0135 | 292 | 343
SEATING —F
L 0290 [0310 [ 737 | 787
PLANE _J L_ -K J “/k M| — | 10°] — | 10°
—>H G D14apPL M N | 0015 [ 0039 | 038 | 1.01
[ 0005 @]
CASE 646-06
ISSUE N
(DIP-14)
< 'T‘ > NOTES:
[=A] 1. DIMENSIONING AND TOLERANCING PER ANSI
My ey ey Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.

5. ROUNDED CORNERS OPTIONAL.

INCHES | MILLIMETERS
DIM[ MIN_| MAX | MIN | MAX
L A | 0740 | 0.770 | 1880 | 1955
B | 0250 | 0270 | 635 | 685
C | 0145 [ 0475 | 369 | 444
D | 0015 | 0021 | 039 | 053
SEATING \ F_| 0.040 0.70 1.02 177
PLANE G | 0100BSC 254 BSC
L “\1 " H | 0.050BSC 1.27BSC
J | 0008 [ 0015 | 021 038
J K | 0110 [ 0130 | 280 | 330
L [ 0295 | 0305 | 750 | 7.74
DispL M| o°] 10°] o0°[ 10°
|{B| 0.25 (0.010)@|T| A @| s [ 0020 [ 0040 [ 051 [ o1
CASE 648-08
ISSUE R
(DIP-16)
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

NOTES:
J 1. POSITIONAL TOLERANCE OF LEADS (D),
v SHALL BE WITHIN 0.25 (0.010) AT MAXINUM
MATERIAL CONDITION, IN RELATION TO
':;' ANLEANLELNAN A ':;' X [y SEATING PLANE AND EACH OTHER.
2. DIMENSION L TO CENTER OF LEADS WHEN
D B L FORMED PARALLEL.
o 3. DIMENSION B DOES NOT INCLUDE MOLD
1 S Y ¥ FLASH.
LR RS R LS RS RS 4. CONTROLLING DIMENSION: INCH.
< A > M INCHES | MILLIMETERS

| DIM[ MIN [ MAX [ MIN [ MAX
0875 | 0915 | 22.22 | 2324
0240 | 0260 | 6.10 | 6.60
0140 | 0180 | 356 | 457
0014 | 0022 | 036 056
0050 | 0070 | 127 | 178
0.100 BSC 254 BSC
0040 [ 0060 | 1.02 [ 152
0008 | 0012 | 020 030
0115 | 0135 | 292 | 343
0.300 BSC 7.62 BSC
0°[ 15° 0°] 15°
0020 [ 0040 [ 051 102

=4

PLANE

:
AT
ZIZ[r | XR|=|T|O|M(O|0|m (>

CASE 707-02
ISSUE C
(DIP-18)

WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

AANANANMANAANANNANAANN

NOTES:

1. POSITIONAL TOLERANCE OF LEADS (D), SHALL
BE WITHIN 0.25 (0.010) AT MAXIMUM MATERIAL
CONDITION, IN RELATION TO SEATING PLANE

AND EACH OTHER.

N

. DIMENSION L TO CENTER OF LEADS WHEN

2 15 FORMED PARALLEL.
3. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
B 4. CONTROLLING DIMENSION: INCH.
INCHES MILLIMETERS
© 14 DIM[_ MIN | MAX [ MIN | MAX
UV VYV VY YUY YYY A | 1435 | 1465 | 36.45 | 37.20
L — B | 0540 | 0560 | 1872 | 1422
A |-N -C C | 0155 | 0200 | 394 | 508
D | 0014 | 0022 | 036 | 056
i * F | 0.040 [ 0.060 | 102 | 152
G 0.100 BSC 2.54BSC
L ) H | 0065 | 0.085 | 165 | 2.6
J | 0008 | 0015 | 020 | 038
H — |<— F “ < M 3= K | 0415 | 0135 | 292 | 343
L | 0600BSC 15.24 BSC
G > SEATING M 0°] 15°| 0°] 15°
PLANE N | 0020 | 0040 | 051 | 1.02
CASE 710-02
ISSUE B
(DIP-28)
{=A=] Q2pL NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
s maﬂ 20.250010)O|T|F @[ A D V1451, 1082,
¢ l 2. CONTROLLING DIMENSION: INCH.
—7Z— J é \ T INCHES MILLIMETERS
) i1 R DIM[_ MIN | MAX | MIN | MAX
| Al — 175 | — | 4508
T * B | — 1085 | — | 2756
C | — los0| — [ 2210
B D | 0018 | 0.022 | 046 | 056
E | 0465 | 0510 | 1181 | 1295
632UNC-28 2 PL F | 0300 | 0325 | 7.60 | 825
|€B|® 0.25 (0.010)®| Z| T | AW | G | 0100BSC 254B5C
J | 0156BSC 3.96 BSC
K [ 0330 [ 0370 [ 838 [ 940
L | 1.000BSC 2540 BSC
) N | 0.165BSC 419BSC
123456 9 P | 0100BSC 2.54BSC
c 0 | 0148 [ 0168 | 376 | 427
K W R| —Jos95 | — [ 151
— O : s | 1500BSC 3810 BSC
N V| 0209 | 0239 | 531 | 607
T 1 T W 0425 | — | 1080 | —
G—> (< «— P
DopL STYLE2:
PIN L. RFINPUT
—X— 2. GROUND
| |[@]20s10020@[1]A ®[X] % Shoond
4. RESISTOR-GROUND
5. GROUND
6. GROUND
7. GROUND
8 Vool
9. RF OUTPUT
CASE 714P-03
ISSUE B
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

) Q2rL NOTES:
< [=A—] >
< ¢ |$| 75025 (0_010)®| -|-| F @| A @| 1. 5;&21’\\1/'5%1;;@ AND TOLERANCING PER ANSI
2. CONTROLLING DIMENSION: INCH.
\ T INCHES MILLIMETERS
+ R DIM[ MIN | MAX | MIN | MAX
_f Al — [175 | — | 4508
¢ B | — | 1085 | — | 2756
c| —Tosa0 [ — [2134
D | 0018 | 0.022 | 046 | 056
E | 0465 | 0510 | 11.81 | 12.95
B > F | 0300 | 0325 | 762 | 825
G 0.100 BSC 254 BSC
J 0.156 BSC 3.96 BSC
K | 0315 [ 0355 | 800 [ 850
L 1.00BSC 25.40 BSC
|$| 2025 (0-010)@| Z| T| A ® |Y 2PL Z;UNC'ZB 2PL 5 5 N | 0165BSC 419BSC
|@ 0.25(0.010) | Z| T| A | P [ 0.100BSC 254 BSC
— U= ; / Q | 0148 | 0.168 | 3.76 | 427
R| — 0600 — [1524
S 1,500 BSC 38.10 BSC
o U o.zooI BSC 5.08|BSC
V] —TJo020] — 1 635
{ 1208 5 TY3 C T W [ 0435 [ 0450 | 1105 [ 11.43
N T X 0.400 BSC 10.16 BSC
—¢ § y K w Y [ 0152 [ 0163 [ 385 [ 415
& |41 - Y )
STYLE1: STYLE 2:
—T- T _>I PIN 1. RF INPUT PIN . RF OUTPUT
J e X - p 2. GROUND 2. GROUND
_ o 3. GROUND 3. GROUND
G D7prL X— 4. DELETED 4. DELETED
5. VDC 5. VDC
L |$|@ 051 (0-020)@| T| A® | X| 6. DELETED 6. DELETED
7. GROUND 7. GROUND
8. GROUND 8. GROUND
CASE 714Y-03 9. RF OUTPUT 9. RFINPUT
ISSUE D
A |
AT | NOTES:
MM M Y e ey _{ 1. CHAMFERED CONTOUR OPTIONAL.
22 IE) 2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.
] 3. DIMENSIONING AND TOLERANCING PER ANSI
\{'UUUUUUUUUU&}' Y14.5M, 1982.
f 4. CONTROLLING DIMENSION: INCH.
INCHES MILLIMETERS
B L—> DIM[_ MIN_ | MAX | MIN | MAX
) . c A | 1230 | 1265 | 3125 | 3213
o B | 0250 | 0270 | 635 | 685
QHA p_{ C T 0w oS |0 | das
-T- , \ K NOTE 1 D | 0015 | 0020 | 038 | 051
SEATING H L Lt ] E 0.050 BSC 1.27BSC
PLANE L_ N- M F [ 0040 [ 0060 | 1200 ] 152
E -\« G | 0100BSC 254BSC
— Gj=— F J 24pL J [ 0007 [0012 | 018 [ 030
K [ 0110 [ 0140 [ 280 [ 355
D 24 pL |€B| 0.25 (0.010)@| T| B ®| L 0.300 BSC 7.62 BSC
M 0°] 15° 0° ] 15°
|$| 0.25 (o_o1o)@| T| A @| N | 0020 | 0.040 | 051 | 101
CASE 724-03
ISSUE D
(DIP-24)
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

L _A_
=A—]
NOTES:
My 1. DIMENSIONING AND TOLERANCING PER ANSI

20 11 Y14.5M, 1982.
CONTROLLING DIMENSION: INCH.
DIMENSION L TO CENTER OF LEAD WHEN

B
1O 10 i FORMED PARALLEL.

L L P S L P P S P P | DIMENSION B DOES NOT INCLUDE MOLD

w N

>

—c - | —> FLASH.
INCHES | MILLIMETERS
— | DM MIN_ | MAX | MIN | MAX
A | 1,010 | 1.070 | 2566 | 27.17
I B | 0240 | 0260 | 610 | 660
/ \ C | 0150 | 0.180 | 381 | 457
SEATING / \ D | 0015 | 0.022 [ 039 | 055
PLANE M E | 0050BSC 1.27BSC
F | 0050 0070 | 127 ] 177
> G | 0100BSC 254 BSC
Sl E J [ 0008 [0015] 021 ] 038
—>[<— J 20pL K [ 0110 [ 0140 | 280 [ 355
L | o300BSC 7.62 BSC
D 20PL |9]02500100®[T[B ®| [ oo 15 o] 1°
|$| 0.25 (0.010)®|T| A @| N | 0020 | 0040 | 051 | 101

CASE 738-03
ISSUE E
(DIP—20)

T -

1. DIMENSIONING AND TOLERANCING PER ANS
|€B|®0.76 (0.030)@| AW B@| —I/—|/—|r Y14.5M, 1982.
(2 |(3]]e
MILLIMETERS | __INCHES
T DIM[ MIN_| MAX | MIN | MAX
v 2260 | 2311 | 0890 | 0910

9.52 | 10.03 | 0.375 | 0.395
6.65 7.16 | 0262 | 0.282
1.60 195 | 0.063 | 0.077
2.94 340 | 0.116 | 0.134
2.87 322 | 0113 | 0.127
16.51 BSC 0.650 BSC
4.01 436 | 0.158 | 0.172
0.07 0.15 | 0.003 | 0.006
4.34 490 | 0171 | 0.193
12.45 | 12.95 | 0.490 | 0.510
45°NOM 45°NOM
1.051 | 11.02 | 0.414 | 0.434
3.04 335 | 0120 | 0.132
9.90 | 1041 | 0.390 | 0.410
1.02 127 | 0.040 | 0.050

D apL >

Lo [ 1L
-

- F apL

—’I‘ V 2pL

<C:UOZ§|—7<L-IG)T\H'|UOEU)>|

G > 064 | 0.89 | 0025 | 0035
“A_
== STYLE L STYLE2:
J PINL. EMITTER (COMMON) PIN . SOURCE (COMMON)
’4— N ——‘ 2. COLLECTOR 2. DRAIN
3. COLLECTOR 3. DRAIN
4. EMITTER (COMMON) 4. SOURCE (COMMON)
I 5. EMITTER (COMMON) 5. SOURCE (COMMON)
— + —— + 6. BASE 6. GATE
C 7. BASE 7. GATE
H | | E i 8. EMITTER (COMMON) 8. SOURCE (COMMON)
SEATING
T T —T— | BaNE
CASE 744A-01
ISSUE C
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

N~
|
_=lg
[$3)
0|8

o . gulaajs
. —r h x 45 01_9 % 4.0

Y
" SEATING - |:| |:| |:| |:|
A== ﬁ L ] e i
AlI—“«— 0.0

[@]025 @[c[B ®]AO]

o
[N
[$3]
(&3]

SO-8 inches
FOOTPRINT <—>

mm
NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME
STYLE 1: STYLE 6: Y14.5M, 1994. MILLIMETERS
PIN1. EMITTER PIN1. SOURCE 2. DIMENSIONS ARE IN MILLIMETER. om [ MIN T MAX
2. COLLECTOR 2. DRAIN 3. DIMENSION D AND E DO NOT INCLUDE MOLD AT 135 | 175
3. COLLECTOR 3. DRAIN PROTRUSION. - -
4. EMITTER 4. SOURCE 4. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE. All 0101 025
5. EMITTER 5. SOURCE 5. DIMENSION B DOES NOT INCLUDE DAMBAR B [ 0351 049
6. BASE 6. GATE PROTRUSION. ALLOWABLE DAMBAR Cl 019 02
7. BASE 7. GATE PROTRUSION SHALL BE 0.127 TOTAL IN EXCESS D | 480 | 500
8. EMITTER 8. SOURCE OF THE B DIMENSION AT MAXIMUM MATERIAL E [ 380 [ 400
CONDITION. e 1.27BSC
H | 580 [ 6.20
h [ 025 [ 050
CASE 751-06 LT oa 1
ISSUET o 0°] 7°
(SO-8)
—A—
NOTES:
H—H— H—H— H— H— H—H 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
9 f 2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.
P spL 4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.
|€B| 0.25 (0.010) @ | B ©| 5. DIMENSION D DOES NOT INCLUDE DAMBAR

IN EXCESS OF THE D DIMENSION AT

D 8 _{
! I | ! PROTRUSION. ALLOWABLE DAMBAR
H_ — _H _H_H_H_H PROTRUSION SHALL BE 0.127 (0.005) TOTAL

MAXIMUM MATERIAL CONDITION.
MILLIMETERS INCHES
| DM[ MIN | MAX | MIN | MAX
_J F L_ A | 980 | 1000 | 0.386 | 0.393
R B | 380 | 400 050 | 0157
K —| ¢ _" R x45 / C | 135 | 175 | 0.054 | 0.068
I D | 035 | 049 | 0.014 | 0019
w C LJ%\ F 0.40 1.25 | 0.016 | 0.049
G 1.27BSC 0,050 BSC
(=TT searve SEATING T T T f f —[ J | 049 | 025 | 0008 | 0.009
J L J K | 010 | 025 | 0004 [ 0009
M 0°] 7° o°[ 79
D 16PL P | 580 | 620 | 0220 | 024
|$| 0.25(0.010 @| -|-| B ® | A @| R | 025 ] 050 0.010 [ 0019
CASE 751B-05
ISSUE J
(SO-16)
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

D

'HHHHHﬁHHHH
/‘\

. _

E

20X B

|@[02s @|1][AB]

| l

SEATING
PLANE

Al

CASE 751D-06
ISSUE G
(SO—20L)

j\M

- _|_ —

le N7 | e

ELEEVEELE et L)
B

NOTES:

1. DIMENSIONS ARE IN MILLIMETERS.

2. INTERPRET DIMENSIONS AND TOLERANCES
PER ASME Y14.5M, 1994,

3. DIMENSIONS D AND E DO NOT INCLUDE MOLD
PROTRUSION.

4. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.

5. DIMENSION B DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE PROTRUSION SHALL
BE 0.13 TOTAL IN EXCESS OF B DIMENSION AT
MAXIMUM MATERIAL CONDITION.

MILLIMETERS
MIN MAX
2.35 2.65
0.10 0.25
0.35 0.49
0.23 0.32
12,65 | 12.95
7.40 7.60
1.27BSC
10.05 | 10.55
0.25 0.75
0.40 1.00
0° 7°

=
=

cpn—:r::mrnoom?j)>|

ILI

HAAAAAA ]
&

- - —B—| 12x P

NS
=
N
@

HAAAA

NOTES:

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

CONTROLLING DIMENSION: MILLIMETER.
DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.

=

LN

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006
& |€]0.010 025 @] B @) PER SIDE. 0o

HEEUEUHEHEAE: o
|:;|0|.3010(0.25)@|T|A o[e0] Eﬁ

o

DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
EXCESS OF D DIMENSION AT MAXIMUM
MATERIAL CONDITION.

MILLIMETERS INCHES
DIM| MIN MAX MIN | MAX

(o= [R|—|O|T|o|o|m (>
)
~
[ee}
1%}
(e}
o
1=}
a1
3
©
172}
(]

Jiy T T — 0° 8o 0° 8o
M 10.05 | 1055 | 0.395 | 0.415
SE/Q‘II\-IIQIG _>I L—ZZX G K 0.25 0.75 | 0.010 | 0.029
CASE 751E-04
ISSUE E
(SO—24L)
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

D

B

=
=

NOTES:
28 15 1. DIMENSIONS ARE IN MILLIMETERS.
2. INTERPRET DIMENSIONS AND TOLERANCES
AOAAAAAAAAAAAA"
I
PROTRUSIONS.
4. MAXIMUM MOLD PROTRUSION 0.015 PER SIDE.
|
| PROTRUSION SHALL BE 0.13 TOTAL IN EXCESS
TNIPOUUOONOROrnd \ ( ) OF B DIMENSION AT MAXIMUM MATERIAL
235 | 265
013 | 029
1780 | 18.05
740 | 760

PER ASME Y14.5M, 1994.
|
5. DIMENSION B DOES NOT INCLUDE DAMBAR
\ CONDITION,
1 14 —
B] PIN 1 IDENT MILLIMETERS
035 | 049
| . ] 0.10 T 1.27BSC
< 1005 | 1055
> ] C—J 041 | 090
0°] " g°
B C] SEATING 0

. DIMENSIONS D AND E DO NOT INCLUDE MOLD
uw 4————+————|-
\ PROTRUSION. ALLOWABLE DAMBAR
MIN MAX
0.23 0.32
PLANE
[@] 0025 @ [c[A ®[BO]

="y

=
=
=
=
=
=
=
=
=
=
I

— A (e
[

l—
|- | |o mcoma>|

CASE 751F-05
ISSUE F
(SO-28L)

M

iimininili ~
1. DIMENSIONS ARE IN MILLIMETERS.
2. INTERPRET DIMENSIONS AND TOLERANCES
—~ PER ASME Y14.5M, 1994,

-
@
©

8x H

e[s0[s0 | T i
@ s

w

. DIMENSIONS D AND E DO NOT INLCUDE MOLD
PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.

. DIMENSION B DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 TOTAL IN EXCESS
OF THE B DIMENSION AT MAXIMUM MATERIAL

[N

_—1|:| |:| |:| |:| |:| |:| |:| |:|8 hx45°}_( ﬁ, CONDITION.
B] \N_~ MILLIMETERS
16x B | DIM[_MIN_| MAX
A | 235 | 265
|€B|0.25@|T|A|B| ABl gég 8ig
C | 023 032
I \ * D | 1045 | 1045
E | 740 | 7.60
A 1.27BSC
1 R -l _L _{ li 1005 | 1055
L h | 025 075
SEQHE‘ © 14X @ Al ’J D b| o.go0 1.300
C
CASE 751G-04
ISSUE C
(SO-16W)
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

HAAHHAAAAAA
20 1

(@) 10
|:|_jietu:||:||:||:||:||:||:|

S10PL

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION.
\ 4. MAXIMUM MOLD PROTRUSION 0.12 (0.006) PER
SIDE.
( / 5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
EXCESS OF THE D DIMENSION AT MAXIMUM

— S 10PL

[@] 013(0.005)@[B @

MATERIAL CONDITION.
|$| 0.13 (0-005)®| B @| MILLIMETERS | INCHES
DIM|_MIN | MAX | MIN | MAX
i A | 1255 | 1280 | 0.494 | 0504
B | 510 | 540 0201 | 0213
I \ Y cl — [ 200 — [oo0m
g HEEEEEER.Y © D | 035 | 045 0014 | 0018
K G | 1278BSC 0.050BSC
b . (2] 0.10(0.004) J | 018 | 023 | 0007 | 0009
> e—D2oPL T—] seaTnG L_? K | 055 | 085 0022 | 0.033
PLANE L | 005 ] 020 | 0002 | 0.008
|] 0130005 @[ T[BO®[AB)| J Ml oo 7o oo 7°
s | 740 | 820 | 0291 | 0323
CASE 751J-02
ISSUE A
(S0O-20)
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION,
4. MAXIMUM MOLD PROTRUSION 0.15 (0.008) PER
SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR

y C
E_’I —>”<—D20P|_ Lj T

|| 0130005 @[T B ©[AB)

*»‘ K PROTRUSION SHALL BE 0.13 (0.006) TOTAL IN
EXCESS OF THE D DIMENSION AT MAXIMUM
MATERIAL CONDITION.
J MILLIMETERS | INCHES
{ | Div [ WMIN_| wAX | MIN | wAX
A | 1235 | 1280 | 0486 | 0504
B | 510 | 545 [ 0201 | 0215
| N C | 195 | 205 [ 0077 008
D | 035 | 050 [ 0014 | 0020
El — [ osi| — [oow
F 1240 088"
G | 115 | 139 | 0045 | 00%
l H | 050 | 081 | 0023 | 002
N\ 3 [ o018 | 027 [ 0007 | 00u
Y ) K | 110 | 150 [ 0043 | 0.059
=, L[ 005 | 020 | 0001 | 0008
(] 0.10(0.004) T/M — M 0°| 10°] o0°] 10°
N | 050 | 085 | 0020 | 0033
T—| sEATNG s | 740 | 820 | 0201 | 0.323
*APPROXIMATE

CASE 803C-01
PRELIMINARY
(SO—20L)

MOTOROLA
90

WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

NOTES:
1_-_) 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH,

PROTRUSIONS OR GATE BURRS. MOLD FLASH,
PROTRUSIONS OR GATE BURRS SHALL NOT
E EXCEED 0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD

i FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
PER SIDE.

MILLIMETERS INCHES
M| MIN MAX MIN | MAX

PIN 1 IDZ:.I

=)

D gpL

A | 290 | 310 | 0014 | 0122
|$| 0.08 (0,003)@| T| B @| A @| B | 290 | 310 | 0414 | 0122
c| — [ 110 — o083
D | 025 | 040 | 0010 | 0016
G | 0658sC 0.026 BSC
o e o
—T—| PLANE K | 475 | 505 | 0187 | 0199
| 0.038(0.0015) _{C Lﬁ%ﬂ: L | 040 | 070 ] 0016 | 0.028
R E R P
CASE 846A-02
ISSUE D
(Micro-8)
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

L |
|
39 27
40 I | 26 ]
- [ === @
P — —T— 12|
|| DETAILA —T ®
P — —T o
<<
= — ==
- + - o g < |>
N —T 2 ]
o — T SHES)
o — T QS8
P — —T S|s
- ===
52 ? LTS L[ DN
1 13
< B L
@] 0.20(0.008) @ |H[A-BO® | DB
1 [ 0.05(0.002)| A-B
- V; >

[ 0200008 @[c[A-8B®[D )

[€]0200008)®[c[AB®[D O]

)
L

DETAIL A

e— F—

v 0

BASE METAL

<D
| [002(0008®|c[A-BO| DO
SECTION B-B

NOTES:

. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

CONTROLLING DIMENSION: MILLIMETER.

DATUM PLANE -H- IS LOCATED AT BOTTOM OF
LEAD AND IS COINCIDENT WITH THE LEAD WHERE
THE LEAD EXITS THE PLASTIC BODY AT THE
BOTTOM OF THE PARTING LINE.

-

w N

o e DETAIL C 4. DATUMS —A-, -B— AND -D- TO BE DETERMINED AT
CH M DATUM PLANE —H-.
— E IS 5. DIMENSIONS S AND V TO BE DETERMINED AT
y2 \ SEATING PLANE ~C-.
| [ \ =] DATUM 6. DIMENSIONS A AND B DO NOT INCLUDE MOLD
p —H=| p ANE PROTRUSION. ALLOWABLE PROTRUSION IS 0.25
i 1(‘! | \Q / (0.010) PER SIDE. DIMENSIONS A AND B DO
y - H-HHHHH H INCLUDE MOLD MISMATCH AND ARE DETERMINED
T N , A 0.10 (0.004) AT DATUM PLANE —H-.
H L — SEATING 7. DIMENSION D DOES NOT INCLUDE DAMBAR
G M° —C- PLANE PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
l— SHALL BE 0.08 (0.003) TOTAL IN EXCESS OF THE D
DIMENSION AT MAXIMUM MATERIAL CONDITION.
DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT.
MILLIMETERS INCHES
| DIM| MIN [ MAX [ MIN | MAX
u° A | 990 [ 1010 | 0.390 | 0.398
B | 990 | 1010 | 0390 | 0.398
C | 210 | 245 | 0.083 | 0.096
D | 02| 038] 0009 | 0015
E | 200 | 210 0079 | 0.083
F | 022 ] 033/ 0009 | 0013
A G 0.65 BSC 0.026 BSC
R H — [ 025 | — [ 0010
J | 013 ] 0.23 [ 0005 | 0.009
\ Q° K | 065 | 095 002 | 0.037
L 7.80 REF 0.307 REF
= M 50| 10° 50| 10°
N | 013 | 017 | 0005 | 0.007
K Q 0° 7° 0° 7°
—>lw R | 013 | 030 ] 0005 | 0.012
S | 1295 | 1345 | 0510 | 0.530
e— X T | 013 | — 10005 | —
U 0°] — 0°] —
V | 1295 | 1345 | 0510 | 0530
DETAILC w | 035 | 045 0014 | 0018
X 1.6 REF 0.063 REF
CASE 848B-04
ISSUE C
(QFP-52)
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

- L .
4
A HAHBHA
~ - ‘
25 | 16 (] (]
= =HER[E
(- 11 @) (@)
T | O | |2 3
L-}-'(’\ == éi Vg
L - - - - - - Bl®|<
NS | S=ANIH I
- | T Slel || B
- - SR / Sl e
- DETAILA | | | 1 - v
== O i - = —
. ] }
HHOHBHDH , \ ==
- —A_, B, D
[ DETAIL A
A
$[0200008)®@[c[ A8 ®[DO]
1 [0.05(0.002)| A-B
S <—F

[@]020(0.008)®[H] A8 ®[D )] ﬁé?ﬁ\

<=M DETAIL C — ~__+_
| = a =
Waninininiuininlyimpwpset " Lo

= b _.i . L_ M\\:{'f_/ [ 0.01(0.004) | 0.200.008)@ || A8 ® DB

e () —>

SEATING
PLANE

SECTION B-B
VIEW ROTATED 90 °CLOCKWISE

NOTES: MILLIMETERS INCHES
1. DIMENSIONING AND TOLERANCING PER ANSI DIM[ MIN | MAX | MIN [ MAX
Y14.5M, 1982. A | 695 | 710 | 0.274 | 0280
2. CONTROLLING DIMENSION: MILLIMETER. B | 695 | 7.10 | 0274 | 0280
3. DATUM PLANE -H- IS LOCATED AT BOTTOM OF C 1.40 160 | 0.055 | 0.063
LEAD AND IS COINCIDENT WITH THE LEAD WHERE b 1 0273 0373 | 0010 | 0015
THE LEAD EXITS THE PLASTIC BODY AT THE
BOTTOM OF THE PARTING LINE. E 01232 lﬂ ggié o'ﬁ
4. DATUMS -A-, ~B~ AND -D- TO BE DETERMINED AT ' :
DATUM PLANE —ho G 0.80 BSC 0.031 BSC
DATUM H|[ — 1T 020 — T o008
PLANE 5. DIMENSIONS S AND V TO BE DETERMINED AT : -
— SEATING PLANE —C-—. J 0.119 | 0.197 | 0.005 | 0.008
— 6. DIMENSIONS A AND B DO NOT INCLUDE MOLD K| 033 | 057 0013 | 0.022
PROTRUSION. ALLOWABLE PROTRUSION IS 0.25 L 5.6 REF 0.220 REF
(0.010) PER SIDE. DIMENSIONS A AND B DO M 6° 8°[ 6° 8°
INCLUDE MOLD MISMATCH AND ARE DETERMINED N | 0119 [ 0135 | 0.005 [ 0.005
AT DATUM PLANE —H-. P 0.40 BSC 0.016 BSC
7. DIMENSION D DOES NOT INCLUDE DAMBAR ) 50 100 5o 100
DETAIL C PROTRUSION. ALLOWABLE DAMBAR PROTRUSION R 0.15 025 | 0006 | 0.010
SHALL BE 0.08 (0.003) TOTAL IN EXCESS OF THE D S| 885 | 915 | 0348 | 0360
DIMENSION AT MAXIMUM MATERIAL CONDITION.
DAMBAR CANNOT BE LOCATED ON THE LOWER L 0;50 Oﬁi 0'0260 02}2
RADIUS OR THE FOOT. v | 885 | 9.5 | 0348 | 0360
X 1.00 REF 0.039 REF
CASE 873-01
ISSUE A
(LQFP-32)
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

ax [O] 02 [c[aB|D

D/2

6 1 8
D172
4
o 02 [H| A-B|D]
| , F
/ \
|

SN R\ X

e Lmse

(L1)—>

DETAIL F

F_bl_ﬂ/; BASE METAL
NN

SECTION G-G

PLATING

AN
AN
o

NOTES

. DIMENSIONS ARE IN MILLIMETERS.

. INTERPRET DIMENSIONS AND TOLERANCES PER
ASME Y14.5M, 1994,

. DATUMS A, B AND D TO BE DETERMINED AT DATUM
PLANE H.

. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE PROTRUSION IS 0.25-MM
PER SIDE. D1 AND E1 ARE MAXIMUM PLASTIC BODY

N

w

~

[C] SEATING SIZE DIMENSIONS INCLUDING MOLD MISMATCH.
PLANE 28x e 5. DIMENSION b DOES NOT INCLUDE DAMBAR
32X b PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED THE
|€B | 0.08 ™ | C| A-B | D | MAXIMUM b DIMENSION BY MORE THAN 0.08-MM.
DAMBAR CANNOT BE LOCATED ON THE LOWER
J * * J RADIUS OR THE FOOT. MINIMUM SPACE BETWEEN A
PROTRUSION AND ADJACENT LEAD IS 0.07-MM
/P\ EXACT SHAPE OF CORNERS IS OPTIONAL.
« v —> MILLIMETERS
[DIM[ MIN | MAX
EXPOSED FLAG Al — | 113
| Al | 0.039 | 0.089
A2 | 095 | 105
%HHH'HHHH bl 017 | 07
f bl [ 017 | 023
| c [ 009 | 02
—— | —— ci| 009 | 016
D 7BSC
 — "\ i I — o SBSC
T [——— T e |__o0s8BsC
| E 7BSC
 — I — = 5 BSC
N et ——f—t—a——==
—— ——— L[ 045 [ 015
| L1 1REF
 —— | I M 2.09 219
——— - N1 208 | 219
| R1| 008 | —
o — | - R2| 008 | 02
| S 02 | —
t ¢ 0 0° 7°
j H H H | H H H H 01 00 EE
| 02 10| 13°
03] 10| 13°
VIEW J-J CASE 873E—02
ISSUE A
(TQFP-32EP)
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

4X

00200 [AB[T-U| Z]

A

e— Al —>
48

T

llz

37

DETAILY

13

<— S1

.

NOTES:

1

w N

o

o

24

S
ax

00200 [ Ac|T-U] Z]

e,

-~ ~N
ya

BASE METAL

N
AN

l«— F —>

le— D—>

awlilililitililtiliiiea

|| 0.080 @ |Ac| T-U| 7]

SECTION AE-AE

~

ji

A

T U Z

DETAILY

& ow[c]

Mo

TOP & BOTTOM

_|_

DETAIL AD

CASE 932-03
ISSUE F
(LQFP-48)

w

i_

<— AA

DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994.

. CONTROLLING DIMENSION: MILLIMETER.
. DATUM PLANE AB IS LOCATED AT BOTTOM OF

|._
N

. DIMENSIONS S AND V TO BE DETERMINED AT

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

DATUMS T, U, AND Z TO BE DETERMINED AT
DATUM PLANE AB.

SEATING PLANE AC.

. DIMENSIONS A AND B DO NOT INCLUDE MOLD

PROTRUSION. ALLOWABLE PROTRUSION IS
0.250 PER SIDE. DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE AB.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. DAMBAR PROTRUSION SHALL
NOT CAUSE THE D DIMENSION TO EXCEED
0.350.

. MINIMUM SOLDER PLATE THICKNESS SHALL BE

0.0076.
EXACT SHAPE OF EACH CORNER IS OPTIONAL.

MILLIMETERS
MIN_| MAX
7,000 BSC
3500 BSC
7.000 BSC
3500 BSC
1.400 | 1.600
0170 | 0.270
1350 | 1.450
0170 | 0.230
0500 BSC
0.050 | 0.150
0.090 | 0.200
0500 | 0.700
o°] 7°
12°REF
0.090 | 0.160
0.250 BSC
0150 [ 0.250
9.000 BSC
4500 BSC
9.000 BSC
4500 BSC
0.200 REF
1,000 REF

=
=

=

—

=

Sl<|2lw|x|vlzlzl-|[x|le|lx|lemmolo|® @[>

=

Zl=

GAUGE PLANE

i

WIRELESS RF, IF AND TRANSMITTER

SELECTOR GU

IDE

MOTOROLA
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CASE DIMENSIONS (continued)

NOTES:
P 16x K REF 1. DIMENSIONING AND TOLERANCING PER ANSI
= _>| < Y14.5M, 1982.
H H H H H H H |$| 0.200 (0.008) @| -|-| 2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD
FLASH, PROTRUSIONS OR GATE BURRS.

— MOLD FLASH OR GATE BURRS SHALL NOT

A EXCEED 0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH
OR PROTRUSION SHALL NOT EXCEED 0.25
(0.010) PER SIDE.

L B 5. DIMENSION K DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR

PN1T ———— PROTRUSION SHALL BE 0.08 (0.003) TOTAL

IDENTIFICATION EXCESS OF THE K DIMENSION AT MAXIMUM

MATERIAL CONDITION.
. TERMINAL NUMBERS ARE SHOWN FOR

8
X REFERENCE ONLY.
. DIMENSIONS A AND B ARE TO BE DETERMINED
_ AT DATUM PLANE -U-.

o

~

MILLIMETERS INCHES
| DIM[_ MIN_ | MAX | MIN | MAX
Al — [ 510 — o020
B | 430 | 450 | 0.169 | 0.177
A \ | /\’—\ ,—U_—l c — 1.20 — | 0047
I D | 005 | 025 0002 | 0.010
?L |I| |I| U Ij |I| Ij |I| Ij J\ (I ) F| 045 | 055 [ 0018 | 0.022
==5 = G 0.65BSC 0.026 BSC
O 0.100 (0.004) @ L G [ > I__ H _/ H [ 022 ] 02300090010
“T—| SeATiNG J | 009 | 024 | 0.004 | 0.009
J1 | 009 | 048 | 0.004 | 0.007
PLANE K | 016 | 032 [ 0.006 | 0.013
| KL | 016 | 0.26 | 0.006 | 0.010
e K —> A L | 630 | 650 0248 | 0.256
K1 M 0° | 10° 0° [ 10°
s |l y
+ :I:
J
Y A 7\
SECTION A-A F
CASE 948C-03
ISSUE B
(TSSOP-16)
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

PIN1 ——
IDENTIFICATION

!

]

20X K REF

AAARARARAS

L

"O 10
v bobobobobo

SEATING
PLANE

] 0.100 (0.004) T L

D G =

Jl—l
+:I:
J
Y

SECTION A-A

|| 020000004 @]7]

o]

CASE 948D-03
ISSUE B
(TSSOP—20)

NOTES:

1

2.

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD FLASH,

PROTRUSIONS OR GATE BURRS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

. DIMENSION B DOES NOT INCLUDE INTERLEAD

FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
PER SIDE.

. DIMENSION K DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

. TERMINAL NUMBERS ARE SHOWN FOR

REFERENCE ONLY.

. DIMENSIONS A AND B ARE TO BE DETERMINED

AT DATUM PLANE -U-.

MILLIMETERS INCHES
DIM| MIN MAX MIN | MAX
A — 6.60 — | 0.260
B 4.30 450 | 0169 | 0.177
C — 120 — | 0.047
D 0.05 0.25 | 0.002 | 0.010
F 0.45 055 | 0.018 | 0.022
G 0.65 BSC 0.026 BSC
H | 0275 | 0375 | 0.011 | 0.015
J 0.09 0.24 | 0.004 | 0.009
J1l 0.09 0.18 | 0.004 | 0.007
K 0.16 0.32 | 0.006 | 0.013
K1 0.16 0.26 | 0.006 | 0.010
L 6.30 6.50 | 0.248 | 0.256
M 0° 10° 0° 10°

WIRELESS RF, IF AND TRANSMITTER

SELECTOR GUIDE

MOTOROLA
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CASE DIMENSIONS (continued)

|| 0.15 0.008)[ T| U @ﬂ

20X K REF

ﬁq_a|£).1(_)(o_.ooit)@_ﬂ>|f| ISINS)
I AAAARAAAF

x 2] 20 i ‘T
PIN 1
IDENT )

[@] 0.15(0.006)[T[ U ®]

10

] 0.100 (0.004)

—T—| SEATING
PLANE

]

K1

NOTES:

1

~ w N

o

~ o

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSION A DOES NOT INCLUDE MOLD FLASH,

PROTRUSIONS OR GATE BURRS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

. DIMENSION B DOES NOT INCLUDE INTERLEAD

FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
PER SIDE.

. DIMENSION K DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

. TERMINAL NUMBERS ARE SHOWN FOR

REFERENCE ONLY.

. DIMENSION A AND B ARE TO BE DETERMINED

AT DATUM PLANE -W-.

DETAIL E

CASE 948E-02

ISSUE A

(TSSOP—20HS)

- A o MILLIMETERS INCHES
V- [ DIM| MIN | MAX | MIN | MAX
A | 640 | 660 | 0252 | 0.260
B | 430 | 450 | 0169 | 0177
c| — | 120] — [o0047
D | 005 ] 015 ] 0002 | 0.006
F | 050 [ 075 | 0020 | 0030

DETAIL E G 0.65 BSC 0.026 BSC
H | 027 ] 037 ] 0o | 0015
- J | 009 ] 020 | 0004 | 0.008
[ / ( \. —W—| Ji| 009 | 016 | 0.004 | 0.006
J' + E’ I K | 019 | 030 | 0007 | 0.012
\—‘cl\ / Ki| 019 [ 025 | 0007 | 0.010

L 6.40 BSC 0.252 BSC
p ™ ¢ H— M| 0> [ 8°[ 0°[ 8°

MOTOROLA
98

WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

16x (b) NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.

™| 0.2 |C|B|A _>| i‘ |$| 01 M |C| B @|A© | 2. INTERPRET DIMENSIONS AND TOLERANCES

PER ASME Y14.5M, 1994.

:| H H H H H H |: 3. DIMENSION D DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH
m S OR GATE BURRS SHALL NOT EXCEED 0.15 PER
2x El2 i —I = SIDE.
f 4. DIMENSION E1 DOES NOT INCLUDE INTERLEAD
l | | FLASH OR PROTRUSION. INTERLEAD FLASH OR
- i P1 E1 EIFE)%TRUSDN SHALL NOT EXCEED 0.25 PER
EXPOSED THERMAL ——1 5. DIMENSION b DOES NOT INCLUDE DAMBAR
PAD (BOTTOM SURFACE) O |_ - _, — PROTRUSION. ALLOWABLE DAMBAR
| 8 PROTRUSION SHALL BE 0.08 TOTAL IN EXCESS
PIN 1 OF THE b DIMENSION AT MAXIMUM MATERIAL
IDENTIFICATION H I:I I:I I:I I:I :I I: CONDITION.
SFRAREDR 6. TERMINAL NUMBERS ARE SHOWN FOR
. REFERENCE ONLY.
<~ P—> B] 7. DIMENSIONS D AND E1 ARE TO BE DETERMINED
AT DATUM PLANE H.

MILLIMETERS
DIM[ MIN | MAX
ofo1 [c] Al — T 12
GAUGE PLANE ’;1 5 18 0012
>, I bl | 019 | 025
009 | 02
DETAILE — " — c 0094 02
PARTING 5 o 51
LINE : -

E 6.40 BSC
EL| 43] 45

le— b —> e 0.65 BSC
b1l L 0.5 0.75
cl —l P — 39
5 S— PL| — 3
\7 N R | 018 | 028
c N / N 0 0°] 8°

v N
-

SECTION N-N
DETAILE
CASE 948L-01
ISSUE A
(TSSOP-16EP)
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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CASE DIMENSIONS (continued)

(D] 0.20{C| B|A

T

20X b REF

2x [E2]

- l

MRAARAARRE ElneEoLs]

PIN 1
IDENTIFICATION

(D] 0.20{C| B|A

S[om[c]

GAUGE PLANE

DETAIL E

r— —l__r
- P1  E1
s, L — — 1
ilillilikR il
e—— P —>»t E’
@

le— ph —>

]

Cl—l
R
Y,

SECTION N-N

Z
V4

V4

CASE 948M-01
ISSUE O
(TSSOP-20EP)

, I
DETAILE —™—7

PARTING
LINE

3.

~

o

o

—~

NOTES:
1
2.

DIMENSIONS ARE IN MILLIMETERS.

INTERPRET DIMENSIONS AND TOLERANCES
PER ASME Y14.5M, 1994.

DIMENSION D DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15 PER
SIDE.

. DIMENSION E1 DOES NOT INCLUDE INTERLEAD

FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 PER
SIDE.

. DIMENSION b DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 TOTAL IN EXCESS
OF THE b DIMENSION AT MAXIMUM MATERIAL
CONDITION.

. TERMINAL NUMBERS ARE SHOWN FOR

REFERENCE ONLY.

. DIMENSIONS D AND E1 ARE TO BE DETERMINED

AT DATUM PLANE H.

MILLIMETERS

| DIM[ MIN [ MAX
Al — 1 12
AL 000 | 010
b [ 019 [ 030
bt | 019 | 025
c | 009 [ 020
cl| 009 | 016
D | 640 | 6.60
E 6.40 BSC
E1 [ 430 [ 450
e 0.65BSC
L | o050 | 075
P — [ 480
P — [ 300
R | 027 | 037
0 0° 8°

MOTOROLA
100

WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

4X
o[ 0.200 [aB[T-U] 7|

A
9
‘<—A1—ﬁ
2 1
A
N
v B
<,
y
S
4X
o020 [AB|T-U[ 7|
——
| ,// AD\\
[ | \!\ \/ | ‘\ \
L AW
— =/
~__."~
MO
TOP & BOTTOM
A
R TU.Z e
| /T
CE \ t =
l | + AE || | AE
: -
/ i ‘ T
Y \
Wl
] SE S

‘; K 0.250

DETAIL AD

—>P‘<—

< G

DETAILY

CASE 977-02
ISSUE A
(LQFP-24)

NOTES:

1. CONTROLLING DIMENSION: MILLIMETER.

2. DIMENSIONS AND TOLERANCES PER ASME
Y14.5M, 1994.

3. DATUM PLANE AB IS LOCATED AT BOTTOM OF
LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BODY AT
THE BOTTOM OF THE PARTING LINE.

4. DATUMS T, U, AND Z TO BE DETERMINED AT

DATUM PLANE AB.

. DIMENSIONS S AND V TO BE DETERMINED AT
DATUM PLANE AC.

. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE PROTRUSION IS
0.250 PER SIDE. DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE AB.

. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. DAMBAR PROTRUSION SHALL
NOT CAUSE THE D DIMENSION TO EXCEED
0.350.

. MINIMUM SOLDER PLATE THICKNESS SHALL BE
0.0076.

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

o

o

~

=)

MILLIMETERS
MIN | MAX
4.000BSC
2.000BSC
4.000BSC
2.000BSC
1,400 | 1.600
0170 | 0270
1.350 | 1450
0170 | 0230
0.500 BSC
0050 | 0.150
0090 | 0.200
0500 | 0.700
12°REF
0.090 | 0.160
0.250 BSC
0° [ 7°
0150 | 0250
6.000 BSC
3.000BSC
6.000 BSC
3.000BSC
0.200 REF
1,000 REF

=
=

(=S

hes

=

Sl<Qwololvzlzxle|z|@mm|olo®|w|E >

=

><|=

-»I

Y
e F ]

e— D —>

|| 0080] Ac|T-U 7]

SECTION AE-AE

WIRELESS RF, IF AND TRANSMITTER
SELECTOR GUIDE
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CASE DIMENSIONS (continued)

h X 45 ° 5t
r E2
i—aEtE’ wnl = ) us!
s &' o o < o) M
— Lcr: | ] oy | ) 2
()
cc:g@ O, o oo o] )
———
‘ ' El BOTTOM VIEW s
| 8x E
| ] boo@][c[B @] o S
o — W
Azlﬂ \ Y
A \\H / JU I ol |
b1 S H) 21T [6]a®@[c[s ©]
S e
SECT W-W
0
- GAUGE
_j PLANE
DETAILY
CASE 978-03
ISSUE B
(PFP-16)

ES:

. CONTROLLING DIMENSION: MILLIMETER.

DIMENSIONS AND TOLERANCES PER ASME
Y14.5M, 1994.

DATUM PLANE -H- IS LOCATED AT BOTTOM OF
LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BODY AT
THE BOTTOM OF THE PARTING LINE.

. DIMENSIONS D AND E1 DO NOT INCLUDE MOLD

PROTRUSION. ALLOWABLE PROTRUSION IS
0.250 PER SIDE. DIMENSIONS D AND E1 DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE -H-.

. DIMENSION b DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION IS 0.127 TOTAL IN EXCESS OF THE
b DIMENSION AT MAXIMUM MATERIAL
CONDITION.

. DATUMS —A- AND -B- TO BE DETERMINED AT

DATUM PLANE -H-.

MILLIMETERS
[DIM| MIN | MAX
A | 2.000 | 2.300
Al | 0.025 | 0.100
A2 | 1950 | 2.100
D | 6.950 | 7.100
D1 | 4.372 | 5.180
E | 8850 | 9.150
E1 | 6.950 | 7.100
E2 | 4.372 | 5.180
L | 0466 [ 0.720
L1 0.250 BSC
b | 0300 | 0432
bl | 0300 | 0.375
c | 0180 | 0.279
cl | 0.180 | 0.230
e 0.800 BSC
h — | 0.600
0 0° 7°
aaa 0.200
bbb 0.200
cce 0.100

MOTOROLA
102

WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

PIN 1
/_ INDEX AREA

4x F

ax G

2x dl
01 M |C
& 0.03M |C

D2
EEED
EIEEND

BOTTOM VIEW

DETAILA

I ° A
A j I | ]
I /|020]c]
1
I
E 4+ ————4+———1 £
I
I
|  —
' AL
—» e A2
—> — A
<— 2x d | |
AlB 01 @ |C|A|B
| | & 0.03M |C
24% e—-l |<— . o h
CoELLEEEEL
I &1 A
| 3] T E1
b8l 8l e Elwolds
|| ek |
3]
—I—- BEHE

CASE 1261A-01

ISSUE C

(BCC32EP++)

— l«e— p
01 @ [c|A|B]
4 0.03M |C
+
o1
01 @ [c[A]B]
4 003M |C
DETAIL A
NOTES:

1. DIMENSIONS ARE IN MILLIMETERS.
2. INTERPRET DIMENSIONS AND TOLERANCES

PER ASME Y14.5M, 1994.

PARALLELISM MEASUREMENT SHALL EXCLUDE

ANY EFFECTS OF MARKING.

4. THERE IS TO BE MINIMUM SPACE BETWEEN ALL
PADS OF 0.14 WHICH MUST BE FREE OF ALL

PLATING BLEEDOUT.

5. THERE IS TO BE MINIMUM SPACE BETWEEN THE
GROUND RING AND THE PERIPHERAL PADS OF
0.09 WHICH MUST BE FREE OF ALL PLATING

BLEEDOUT.
MILLIMETERS
| DIM[_ MIN_| MAX
Al — [ 080
AL| 005 | 010
A2 | 060 | 070
b | 024 036
bl | 034 | 046
D 5.00BSC
D1 | 340 | 360
D2 | 300 | 320
d | 039 | 051
di | 039 [ 051
E 5.00BSC
EL | 340 [ 360
E2 | 300 [ 320
e 050 BSC
F 210BSC
G 2.075BSC
h [ 010 030

WIRELESS RF, IF AN
SELECTOR GUIDE
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CASE DIMENSIONS (continued)

1 — A
N
| PIN ONE
T . ~ 1
ax b2 P 1 4| | !
9222 ®[p]A] -1 - e -
L
D1 T \ . -
- ) L
EECRO S ey I
2x bl 5} | } 2 5 IR -t - mE 2
I
e @[o[A] -1 — 0 | ol
g LI AN
b ax
- ‘ e =T 1 1
\ |3
6| | 3 \ 6 ‘:r—J‘ ‘Lft‘r PINISNE
N oot

-~ | Al NOTES:
/ 1. CONTROLLING DIMENSION: INCH .
2. INTERPRET DIMENSIONS AND TOLERANCES

T PER ASME Y14.5M, 1994,
0 3. DATUM PLANE —H~ IS LOCATED AT TOP OF LEAD
AND IS COINCIDENT WITH THE LEAD WHERE
A2 THE LEAD EXITS THE PLASTIC BODY AT THE
TOP OF THE PARTING LINE.

. DIMENSION D AND E1 DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE PROTRUSION IS
0.006 PER SIDE. DIMENSION D AND E1 DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE —H-.

. DIMENSIONS b1 AND b2 DO NOT INCLUDE

SEATING DAMBAR PROTRUSION. ALLOWABLE DAMBAR

PLANE PROTRUSION SHALL BE 0.005 TOTAL IN EXCESS
OF THE b1 AND b2 DIMENSIONS AT MAXIMUM
/ ~. MATERIAL CONDITION.
6. DATUMS —A- AND -B~ TO BE DETERMINED AT

l ( [—f’JJ \\ /I‘::\-] A DATUM PLANE —H-.

L

—» <— Ccl

o

f A

T I/ \\ INCHES MILLIMETERS

] | Y [ DIM| MIN [ MAX [ MIN | MAX
DATUM A 0098 | 0110 [ 2489 | 2.794
PLANE AL | 0000 | 0004 | 0.000 | 0102
Y Y A2 | 0.098 | 0.106 | 2.489 | 2.692
SEATING D | 0926 | 0.934 [23520 |23.724
D1 | 0.806 | 0.814 [20.472 [20.676
E | 0296 | 0304 | 7518 | 7.722
El [ 0246 | 0.254 | 6.248 | 6.452
L [ 0060 [ 0070 [ 1524 | 1.778
STYLE 1: bt | 0193 | 0.199 [ 4.902 | 5.055
PIN 1. SOURCE (COMMON) b2 | 0.078 | 0.084 | 1.981 | 2.134
2. DRAIN cl | 0007 | 0.011 | 0.178 | 0.279

3. SOURCE (COMMON) e 0.193BSC 4.902 BSC
4. SOURCE (COMMON) 11| 0063 | 0068 | 1.600 | 1727
5. GATE 0 0° [ 6° 0°[ 6°

6. SOURCE (COMMON) aaa 0.004 0.102
CASE 1264—-06
ISSUE F
(TO-270)
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

El —>

XC’)
2% N0
_’I E4 PIN ONE ID
A || | __
@_l J T A
I
o
oz [-—t4—1- -1 &
[+ ]
© i
v
ﬁe- y
y L |
< E
o
@
{5+
[+
©
5 E3
@
EXPOSED
HEATSINK AREA
PIN 1
PIN 2 —
D2
BOTTOM VIEW
DATUM
S H PLANE
- ] /
r —= <
} L \
N _4 2 L_
— w
< g5 E2
b4 F—> r<—
ZONE J

CASE 1265-06

ISSUE E
(TO-272)

NOTI
1
2.

3.

3

=

ES:

. CONTROLLING DIMENSION: INCH.

INTERPRET DIMENSIONS AND TOLERANCES
PER ASME Y14.5M-1994.

DATUM PLANE -H- IS LOCATED AT TOP OF LEAD
AND IS COINCIDENT WITH THE LEAD WHERE
THE LEAD EXITS THE PLASTIC BODY AT THE
TOP OF THE PARTING LINE.

. DIMENSIONS “D1" AND “E1" DO NOT INCLUDE

MOLD PROTRUSION. ALLOWABLE PROTRUSION
IS .006 PER SIDE. DIMENSIONS “D1" AND “E1" DO
INCLUDE MOLD MISMATCH AND ARE DETER-
MINED AT DATUM PLANE -H-.

. DIMENSION bl DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE .005 TOTAL IN EXCESS
OF THE b1 DIMENSION AT MAXIMUM MATERIAL
CONDITION.

. DATUMS -A- AND -B- TO BE DETERMINED AT

DATUM PLANE -H-.

. DIMENSION A2 APPLIES WITHIN ZONE “J" ONLY.

INCHES MILLIMETERS
[ DIM| MIN | MAX [ MIN | MAX
Al 076 | 08| 193 | 213
AL| 038 | 044 096 | 112
A2 | 040 | 042 | 102 [ 1.07
D | 416 | 424 | 1057 | 10.77
DI | 376 | 384 | 955 | 975
D2 290 [ 320 [ 7.37 | 813
D3| 016 [ .024 [ 041 | 061
E | 43 | 444 [ 1107 [ 1128
E1 | 236 [ 244 [ 599 | 620
E2 [ 066 | 074 | 168 | 188
E3 [ 150 [ 180 [ 381 | 457
E4 | 058 [ 066 | 147 | 168
F 025 BSC 0.64 BSC
bt | 103 [ 199 | 490 [ 506
ct | 007 [ o] 018 [ 028
aaa .004 0.10

STYLE 1:
PIN 1. DRAIN
2. GATE
3. SOURCE

WIRELESS RF, IF AND TRANSMITTER
SELECTOR GUIDE
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CASE DIMENSIONS (continued)

X—<=

D >

LASER MARK FOR PIN A1

IDENTIFICATION IN
THIS AREA \

o[os]

10X e
110 9 8 76 5 4 3 2 1

.

)
J

— A=~

-4

METALIZED MARK FOR PIN A1
/_ IDENTIFICATION IN THIS AREA

b
E 5

DETAILK
ROTATED 90 ° CLOCKWISE

NOTES:

1. DIMENSIONS ARE IN MILLIMETERS.
2. INTERPRET DIMENSIONS AND TOLERANCES

PER ASME Y14.5M, 1994.

DIMENSION b IS MEASURED AT THE MAXIMUM

SOLDER BALL DIAMETER, PARALLEL TO DATUM
1 1 | | 1 | 1 | | _J PLANE Z
-9-0-0-0-0-0-0-0-90-90-3- | A /A\ DATUM Z (SEATING PLANE) IS DEFINED BY THE
-O-0-0-0-0-0-0-0-0-0-0- | B SPHERICAL CROWNS OF THE SOLDER BALLS.
OO OO PARALLELISM MEASUREMENT SHALL EXCLUDE
-0-0-0-0-0-0-90-0-0-0-0- | C ANY EFFECT OF MARK ON TOP SURFACE OF
'?‘?'?'ef' -O- _Q_._ef_ef_ D PACKAGE.
i——‘?'?'e.". -0-0-9- | MILLIMETERS
—0-0-0-0—+ —6-0-0-0-1+ om T i
wed [000] | oo o o
6-0-6-0- -0 -0-0-0-0- | AL| 021 | 040
-0-0-0-9-9-0-0-0-0-0-0- | J R Y5
66866800644 | « e
00500000000 |1 E [ 10008sC
1 1 { 1 1 1 1 1 1 1 e 080 BSC
fj} T
104X D b
NE 015 ® [ z|x]Y|
D008 ®|Z| viEW M-M
CASE 1285-01
ISSUE O
(BGA-104)
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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CASE DIMENSIONS (continued)

‘ A > NOTES:
- s o x D Q 1. DIMENSIONS ARE IN INCHES.
2. INTERPRET DIMENSIONS AND TOLERANCES
i‘ B ‘i |€B|@ 0.010®| T| F® | A®| PER ASME Y14.5M, 1994,
. y
¢ T 1 INCHES MILLIMETERS
] | \Y; DIM[ MIN | MAX | MIN | MAX
i I Al — [ 1775 | — [45.085
E T @_ | gé _f R B | — | 1085 | — [2755
} | l C | — [o08a0 | — [21.3%
I D | 0.015 | 0021 | 0.381 | 0533
T E | 0465 | 0510 |11.811 |12.954
F | 0300 | 0325 | 7.62 | 8.255
G | 0100BSC 2.540 BSC
J 0.156 BSC 3,962 BSC
K | 0315 | 0355 | 8001 | 9017
L | 1.000BSC 25.400 BSC
L > 2X 6-32UNC-2B N 0.165BSC 4.191 BSC
P | 0100BSC 2.540 BSC
—> <= 2xU /-|$|@ 0010 ® |Z| T| A @| Q | 0148 [ 0168 | 3759 | 4.267
R| — lo0600| — |1524
S | 1500BSC 38.100 BSC
o U | 0.200BSC 5.080 BSC
) V| — 0250 | — | 6350
| It 2 s 78 1 C T 1 W | 0435 | — [11.049 | —
N || / || || T X | 0.400BSC 10.160 BSC
1 ) N E K L W Y | 0452 | 0.163 | 3.861 | 4.140
H——o 'g' -G' @ l ¥ z [ 0.009 [ 0.0t [ 0.229 [ 0279
il | L1l v
7 —>|<—
X
G o «— P STYLE L:
T 4x il 7X PIN L. RF INPUT
1] ® D) 2. GROUND
0.020 |T| A |X| 3. GROUND
x DY |$|@ 4. DELETED
5. VDC
|€B|@ 0.010@|Z|T|A@| 6. DELETED
7. GROUND
8. GROUND
9. RF OUTPUT
CASE 1302-01
ISSUE B
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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DEVICE INDEX

Page Page
Device Number Number Device Number Number
CA90L .. 42 MHLO236 . ...... . 38
CAQ22 . 42 MHLO236M .. ... ... 38
CA22A 42 MHLO318 ... . 38
MBC13706 . ... .ot 9 MHLO838 . ... .. . 38
MBC13900 ... ..t 9 MHPAL9030 ... ... 38
MBCL13901 ...t e 9 MHVICO10HR2 ... ... e 38
MCL12052A .. e 17 MHWI1223LA ... 44
MC12054A ... . 17 MHW1224 . .. 44
MCL2079 ..o e 17 MHWI1224LA .. . e 45
MC12080 ... e 17 MHW1244 . . . 44
MC12093 ... 17 MHWI1253LA ... . 44
MC12095 ... 17 MHWIL1254L . ..o e 45
MC12149 ... e 17 MHWI1254LA ... . 45
MCL12179 .. e 16 MHWI1303LA ... . 44
MCL12210 ..t 16 MHWIL304L ... e 45
MCIL3110A .. 12 MHW2I1304LA ... . e 45
MCI3I1IA .. 12 MHWI1353LA ... e 44
MC13145 ... 12 MHWI1354LA ... 45
MCL13146 ... . e 12 MHW1810-1 ...... ... . 38
MCL3760 ... e 12 MHW1810-2 ...... ... . 38
MCL44110 ... 13 MHWI1910-1 ... ... 38
MCL44101 . .. e 13 MHWGE342T ... . 44
MC145026 . ... ..ot e 13 MHW7182B . ...... . e 43
MCLA5027 ..o 13 MHW7185C ... . e 43
MC145028 . ... . e 13 MHW7185CL ...... .. 43
MC145151-2 ... .t 16 MHWT7205C ... e i 43
MC145152-2 .. .. 16 MHWT7205CL . ... 43
MC145157-2 .. .. 16 MHWT7222B . ... . 43
MC145158-2 ... ... 16 MHWT7272A . . . 43
MCL45170-2 .. . 16 MHWT7292 .. 43
MC145193 ... . .. 16 MHWS8182B ....... ... 42
MC145202-1 .. ... 16 MHWS8185 ... ... . 43
MCL145220 ... e 16 MHWS8L85L . ... 43
MCH12140 . ... . e 17 MHWS8185LR ... ... 43
MCKI12140 ... e 17 MHWS8185R . ... ... . 43
MHL18336 ...t 38 MHWS8205 . ... 43
MHL18936 ....... ... 38 MHWS8205L . ... . 43
MHL19338 ... ... 38 MHWS8205R . ... ... 43
MHL19936 ... . i 38 MHWS8222B ... ... 42
MHL21336 ... e 38 MHWS8242A . .. . e 42
MHL8O018 ...ttt i 39 MHWS272A ... 42
MHL8B115 . ... 39 MHWS8292 . .. ... 42
MHL8B118 . ... . 39 MHWO182B ....... ... 42
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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Page

Device Number Number
MRF18090B . ........ . 22
MRF18090BS ........ ... e 22
MRF19030 ... e 22
MRF19030S ... ... 22
MRF19045 .. ... ... . e 22
MRF19045S ... ... 22
MRF19060 . ...... ..o 22
MRF19060S . ...... ... . 22
MRF19085 ...... ... e 22
MRF19085S ... ... 22
MRF19090 ........ .. 22
MRF19090S . ... ... . e 22
MRF19120 . ... 22
MRF19120S ... ... 22
MRF19125 ... .. . . 22
MRF19125S ... it 22
MRF20030R . ... 26
MRF20060R . ...... ... 26
MRF20060RS ....... ... .. 26
MRF21010 . ... 23
MRF21010S . ... . 23
MRF21030 ... e 23
MRF21030S ... ... e 23
MRF21045 ... ... 23
MRF21045S . ... ... 23
MRF21060 . ... ..o 23
MRF21060S ...... ... 23
MRF21085 ... ... . 23
MRF21085S ... ... 23
MRF21090 ........ . 23
MRF21090S . ... ... 23
MRF21120 ... . e 23
MRF21120S ... . 23
MRF21125 ... . . e 23
MRF21125S . ... . e 23
MRF21180 ... .. e 23
MRF21180S . ... . 23
.................................... 20
.................................... 20
MRF281ISRL ... . e 23
MRF281ZR1 . ... . 23
MRF282SR1 . ... .. 23
MRF282ZR1 . ... 23
..................................... 23

Device Number Number
MHWOL187 ... . 42
MHWO242A .. . 42
MRF10005 ...... ... 26
MRF10031 . ... e 26
MRF10120 ... . 26
MRF10150 . ... 26
MRF10350 . ...t 26
MRF10502 ... ... 26
MRF134 .. . 20
MRF136 ... 20
MRFL41 .. 20
MRF141G ... 20
MRFL48A .. . 20
MRF150 ... . 20
MRF151 ... 20
MRFI5IITL e 21
MRF1513TL ... 21
MRF1517TL ... e 21
MRF1518TL . ... e 21
MRF151G ... 20
MRF1535TL ... 21
MRF154 .. . . . 20
MRF1550TL ..ottt 21
MRFL57 . 20
MRF158 ... . 20
MRF160 ... . 20
MRF16006 . ...... ...t 25
MRF16030 ... e 25
MRF166C . ... . 20
MRFL166W . ... 20
MRFEL71A 20
MRFL73 . 20
MRFEL74 20
MREL77 20
MRF18060A . ... . 22
MRF18060AS . ... . e 22
MRF18060B ........cc i 22
MRF18060BS ...... ... i 22
MRF18085A . ... 22
MRF18085AS .. ... 22
MRF18085B ....... ... 22
MRF18085BS ....... .. 22
MRF18090A ... .. 22
MRF18090AS . ... .. 22
MOTOROLA
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Device Index (continued)

Page Page

Device Number Number Device Number Number
MRF28ASRL . ..ottt 23 MRFOOSO 1
MRF286 ...t 23 MREOOSOMRL o1
MRF286S . ...ttt 23

MRFOOB0S .. ..ot 21
MRF372 oo 21

MRFOOB0 ... 21
MRF373A ..ot 21

MRFOO080S .. ... 21
MRF373AS ..ttt 21

MRFOOB5 ... 21
MRF374A oo 21
VIRE376 o1 MRFOOB5S . ...ttt 21
VREITT 01 MRFO120 .. ...\ 22
VRE392 . MRFO120S ...ttt 22
VRE39Z o5 MRFOL80 ..ottt ettt 22
MRE6404 o6 MRFOL80S ...\ 22
MRE6409 o5 MRFG35010 . ..o e 24
MRE6414 - MRFG35030 . ... 24
MRFB522-70 ..o 21 MRFICO916 ... 9
MREB58S .. ..o 25 MRFICO919 ... 8
MRFBO7 ...\ttt 25 MRFICO930DM e 9
MRFBITR ...\ttt 25 MRFICO954 ... 8
MRFBI8 ...\ttt 25 MRFIC1808DM ...........covvvvniiiiinnn, °
MRF899 ...\ttt 25 MRFICI8I3 ... 8
MRFO002R2 ... .\t 21 MRFICI819 ........cooiiiiiii 8
MRFOO30 ...ttt 21 MRFICI854A .. ... ... 8
MRFOO30MRL ..., 21 MRFIC1856 ..........euuiiaaaaaaaaaann. 8
MRFO030S . ...t 21 MRFIC1859 ...t 8
MRFOOA5 ...ttt 21 MRFICI869 ...\t 8
MRFOOASMRL ...ttt 21 MRFICI884 ... ...\, 8
MRFOO45S ...t 21 TPVBL00B ...ttt 26
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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MOTOROLA AUTHORIZED DISTRIBUTOR AND WORLDWIDE SALES OFFICES
NORTH AMERICAN DISTRIBUTORS

UNITED STATES

San Diego — Continued

FLORIDA — continued

Avnet Electronics ........... (619) 571-7540 Lake Mary
Ahﬁ%@'\\ﬂﬁe PeNStock ......oveeiiini.. (619) 623-9100 Arrow Electronics ........... (407) 333-9300
Alliod Electronics. Inc.. .. (256) 721-3500 Newark .................... (619) 453-8211 AITOW ZeUS ................ (407) 333-3055
Arrow Electroni Cs’ ___________ (256) 8643300 Arrow (formerly Wyle) ....... (619) 558-6600 Largo/Tampa/St. Petersburg
Al (256) 837-9209 San Fernando Valley Avnet Electronics ........... (813) 507-5000
Future Electronic (256) 971-2010 Allied Electronics, Inc. ....... (818) 598-0130 Newark .......ooooveiaennn. (813) 287-1578
Avnet Electronics ........... (256)837-g700 ~ San Jose Arrow (formerly Wyle) ... (813) 576-3004
N . 556) 8379091 Allied Electronics, Inc. ....... (408) 383-0366 Maitland
oA (256) s Arrow Electronics ........... (408) 441-9700 Arrow (formerly Wyle) ....... (407) 740-7450
Mort;(iJl\g (formerly Wyle) ....... (256) 830~ AITOW ZEUS -+ v e oo (408)629-4789  Miami
) ) g Arrow Electronics ........... (408) 428-6400 Allied Electronics, Inc. ....... (305) 558-2511
ARIAZ'“O"',‘\‘IE'QCUO“'CS' ne. oo (334) 476-1875 FAL. o (408)434-0369  Orlando _

Phoonix Future Electronics . .. ........ (408) 434-1122 Allied Electronics, Inc. ....... (407) 539-0055
Allied Electronics. Inc. .. ..... (602) 831-2002 Richardson Electronics ... ... (800) 737-6937 FAL oo (407) 865-9555
BAlLL (602) 731-4661 Santa Clara Newark .................... (407) 896-8350
Future Electronics . . ......... (602) 968-7140 Arrow (formerly Wyle) ... (408)727-2500  Tallahassee
Avnet Electronics ........... (602) 736-7000 Smﬁ‘a'r:f Springs (650 926-6722 T;ﬁ'bé """"""""""" (904) 6687772
Arrow (formerly Wyle) ....... (602) 804-7000 Sierra Madre Allied Electronics, Inc. .. ..... (813) 579-4660

TeA”r“rgV?/ Electronics (602) 9666600 Penstock .................. (818) 3556775 Newark .................... (813) 287-1578
Arrow Electionies ... (602) 9008010 Sunnyvale Penstock .................. (813) 2477556
Ponst k """""""""" 602) 9671620 Avnet Electronics ........... (408) 435-3600 Plantation

ARK Ao (602) 967- PENSIOCK ... . i (408) 730-0300 Newark .................... (305) 424-4400
Little Rock Thousand Oaks Winter Park
Newark (501) 225-8130 Newark ...........coooounn.. (805) 449-1480 Avnet Electronics ........... (407) 657-3300
CALIFORN.I.P.\ """"""""" Woodland Hills Penstock .................. (407) 672-1114
Agoura Hills Avnet Electronics ........... (818)594-0404 GEORGIA
; _ Richardson Electronics ...... (800) 737-6937 Atlanta

Czrgléraesi'zg"o”'cs ----------- (818)871-1740 . ORADO Allied Electronics, Inc. ....... (770) 4979544
Arrow Electronics ........... (818) 8809686 '-"g(A‘I’WOOd 303) 2371400 DFIA' L (404) 447-4767
Arrow (formerly Wyle) ....... (818)880-9000 _ oo S (303) 287 XUt Electroni 404) 497—1300

Culver City Future Electronics ........... (303) 232-2008 Arrov: EIet:tronAlcs ........... 5770; 523_4400

. . Denver wvnet Electronics ........... —
Ir\ﬁ‘r’]”eet Electronics ... (310) 558-2000 Allied Electronics, Inc. ....... (303)790-1664  Marietta
Arrow Electronics (949) 5870404 Newark .................... (303) 373-4540 Richardson Electronics .. .... (800) 737-6937
........... - Englewood NOreross
QXIOW ZEUS ...l Egjg; 32;_33% Arrow Electronics ........... (303) 799-0258 Future Electronics ........... (404) 441-7676
Future Electronics (949) 453-1515 Avnet Electronics ........... (303) 790-1662 Newark .................... (404) 448-1300
Avnet Electronics. . (949) 7894100 Penstock .................. (303) 799-7845 Arrow (formerly Wyle) ....... (770) 441-9045
----------- - Penstock .................. (770)734-9990
Arrow (formerly Wyle) ....... (949) 753-9953 Tf;ornto? v Wi 303) 457-9953 IDAHens o¢ (770)
Arrow (formerly Wyle) ... ... (949) 789-9953 rrow (formerly Wyle) ... (303) 457~ 10
CONNECTICUT Boise )

Los Angeles Bloomfield Allied Electronics, Inc. ....... (208) 331-1414

;/:rlo'v\} Goma e Egig; 2;8:51;(2)(3)3 NEWArK . ...ooeeeeaens, (860) 243-1731 FAL. oo (208) 376-8080
YWYI€) e Cheshire ILLINOIS

Manhattan Beach Allied Electronics, Inc. ....... (203) 272-7730 Addison

OPeﬂstOC(l; PRI (310) 546-8953 FAL oo (203) 250-1319 Arrow (formerly Wyle) ....... (630) 620-0969
range Lounty Future Electronics .. ......... (203) 250-0083 Arlington Heights

PAl”'eg\ltE'ec“on'cs' Inc. ... (949) 727-3010 Avnet Electronics ........... (203) 271-5700 Avnet Electronics ........... (847) 7977300
ilgwaﬂ? (650)812-6300  \Wallingford FAL ... [EEEERSREETS (708) 843-0034

Riverside T Arrow Electronics ........... (203) 265-7741 Newark Electronics Corp. .... (773) 784-5100

- ) Arrow (formerly Wyle) ....... (203) 269-8077 Hoffman Estates
Allied Electronics, Inc. ... (909)980-6522 | S Future Electronics ........... (708) 882-1255
RNeI‘:;?rk """""""""" (909) 980-2105 Altamonte Springs Richardson Electronics ...... (800) 737-6937
OCKIINn i
. Future Electronics . .......... (407) 865-7900 Iltasca
Rg‘;g?/ti IIIE;ectromcs ----------- (916) 632-4500 Richardson Electronics . ... .. (800) 737-6937 Arrow Electronics ........... (708) 250-0500
Clearwater Arrow Zeus ................ (630) 595-9730

SA"OW (for;"e”y wyle) ... (916) 783-9953 FAL . oo (813) 5301665 Lombard
iﬁ&mggct?onics nc (916) 632-3104 Future Electronics . .......... (813) 530-1222 Newark .................... (630) 317-1000
Al B (916) 782-7882 Deerfield Beach Palatine
Newark . (916) 565-1760 Arrow Electronics ........... (305) 429-8200 Penstock .................. (708) 934-3700
Arro fo‘r.n%(.erill W .k.e """"" 916) 6385282 Arrow (formerly Wyle) ....... (954) 420-0500 Rockford )

w ( yWyle) ....... (916) 638~ Ft. Lauderdale Allied Electronics, Inc. ....... (815) 636-1010

Siﬂigj'%?eoc ronics. Inc (618) 2782550 FAL . oo (954) 428-9494 Newark .................... (815) 229-0225
Arro Electron'csy o 619) 5654800 Future Electronics ........... (954) 426-4043 Springfield
oW CleCIonics s E o 9; oy Avnet Electronics ........... (954) 677-3500 Newark .................... (217) 787-9972
AL (619) 6232888 Newark ..........cooovvun.. (954) 486-1151 Wood Dale
FutureEIectronlcs """""" (619) 6252800 Jacksonville Allied Electronics, Inc. ....... (630) 860-0007

"""""" Allied Electronics, Inc. ....... (904) 739-5920
Newark ..........ccooonnn. (904) 399-5041
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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Sales Offices and North American Distributors (continued)

AUTHORIZED DISTRIBUTORS - continued

UNITED STATES - continued

INDIANA
Indianapolis
Allied Electronics, Inc. ....... (317)571-1880
Arrow Electronics ........... (317) 299-2071
FAL oo (317) 469-0441

Future Electronics ...........
Avnet Electronics

(317) 469-0447
(317) 575-3500

Newark ............cooounn.. (317) 844-0047
Arrow (formerly Wyle) ....... (317) 581-6152
Ft. Wayne
Newark .................... (219) 484-0766
Penstock .................. (219) 432-1277
IOWA
Bettendorf
Newark .................... (319) 359-3711
Cedar Rapids
Allied Electronics, Inc. ....... (319) 390-5730
Newark ............cooeunn.. (319) 393-3800
KANSAS
Kansas City
Allied Electronics, Inc. ....... (913) 541-9542
o (913) 381-6800
Lenexa
Arrow Electronics ............ (913) 541-9542
Olathe
Penstock .................. (913) 829-9330

Overland Park
Future Electronics ...........

Avnet Electronics

(913) 649-1531
(913) 663-7900

Newark .................... (913) 677-0727
KENTUCKY
Louisville
Allied Electronics, Inc. ....... (502) 452—-2293
Newark .................... (502) 423-0280
LOUISIANA
New Orleans
Allied Electronics, Inc. ....... (504) 466—7575
MARYLAND
Towson
Richardson Electronics ... ... (800) 737-6937
MASSACHUSETTS
Boston
Arrow Electronics ........... (978) 658—-0900
FAL ..o (978) 779-3111
Newark .................. 1-800—-4NEWARK
Bolton
Future Corporate . ........... (978) 779-3000
Danvers
Allied Electronics, Inc. ....... (978) 646-9120
Lowell
Newark .................... (978) 551-4300
Marlboro
Newark .................... (508) 229-2200

North Andover

Richardson Electronics (800) 737-6937

Norwell
Richardson Electronics ... ... (800) 737-6937
Peabody
Avnet Electronics ........... (978) 532-3701
Wilmington
Arrow Zeus .............. . (978) 658-4776
MICHIGAN
Detroit
Allied Electronics, Inc. ....... (313) 416-9300
FAL.....ooo (313) 513-0015
Newark .................... (313) 967-0600

Grand Rapids
Future Electronics
Newark

(616) 698—6800
(616) 954-6700

MICHIGAN - continued
Livonia
Arrow Electronics
Future Electronics .. ..
Avnet Electronics
Saginaw
Newark
Troy
Newark
MINNESOTA
Bloomington
Avnet Electronics
Burnsville
Penstock

Eden Prairie
Arrow Electronics

Future Electronics .. ..
Minneapolis
Allied Electronics, Inc.
Newark
MISSISSIPPI
Jackson
Newark
MISSOURI
Earth City
Avnet Electronics
St. Louis
Allied Electronics, Inc.
Arrow Electronics
Avnet Electronics

NEBRASKA
Omaha
Allied Electronics, Inc.
Newark
NEVADA
Las Vegas
Allied Electronics, Inc.
Arrow (formerly Wyle)
NEW JERSEY
Bridgewater
Penstock
East Brunswick
Allied Electronics, Inc.
Newark
Fairfield
FAIl

Marlton
Arrow Electronics

Future Electronics .. ..
Mt. Laurel

Avnet Electronics

Arrow (formerly Wyle)
Oradell

Arrow (formerly Wyle)
Parsippany

Future Electronics .. ..

Avnet Electronics
Pinebrook

Arrow (formerly Wyle)
Somerset

Richardson Electronics

NEW MEXICO

Albuquerque

Allied Electronics, Inc.

Avnet Electronics
Newark

(734) 455-0850
(248) 489-1179
(734) 416-5800

(517) 799-0480

(248) 583-2899

(612) 346-3000

....... (612) 882-7630
(612) 941-5280
(612) 9470909
(612) 944-2200

....... (612) 938-5633
(612) 331-6350

(601) 9563834

....... (314) 770-6300
....... (314) 240-9405
(314) 567-6888
(314) 291-5350
(314) 997-0685
(314) 997-4441
(314) 991-0400

....... (402) 697-0038
(402) 592-2423

....... (702) 258-1087
(702) 765-7117

....... (908) 575-9490
....... (908) 613-0828
(732) 937-6600

....... (201) 331-1133
(609) 596-8000
(609) 988-1500
(609) 596-4080

(609) 222-6400
(609) 439-9020

(201) 261-3200

(201) 299-0400
(201) 515-1641

(973) 882-8358
(800) 737-6937
....... (505) 872-2770

(505) 293-5119
(505) 828-1878

NEW YORK

Albany

Newark
Buffalo

Newark
Brooklyn

Richardson Electronics
Great Neck

Allied Electronics, Inc.
Hauppauge

Allied Electronics, Inc.

Arrow Electronics

FAI

Future Electronics . . ..

Avnet Electronics

Newark

Penstock

Wyle
Henrietta

Arrow (formerly Wyle)
Konkoma

Avnet Electronics
Long Island

FAI
Poughkeepsie

Allied Electronics, Inc.

Newark
Purchase

Arrow Zeus
Ronkonkoma

Richardson Electronics
Rochester

Allied Electronics, Inc.

Arrow Electronics

FAI

Future Electronics . . ..

Avnet Electronics
Syracuse

Allied Electronics, Inc.

Future Electronics . . ..
Newark
NORTH CAROLINA

Charlotte

Allied Electronics, Inc.

FAI

Future Electronics . ...

Newark
Greensboro

Newark
Morrisville

Arrow (formerly Wyle)
Raleigh

Allied Electronics, Inc.

Arrow Electronics

FAI

Future Electronics . . ..

Avnet Electronics

OHIO )

Centerville

Arrow Electronics
Cincinnati

Allied Electronics, Inc.

Newark
Cleveland

Allied Electronics, Inc.

FAI

01/01/01

(518) 489-1963

(716) 631-2311

(800) 737-6937

(516) 487-5211

(516) 234-0485
(516) 231-1000
(516) 348-3700
(516) 234-4000
(516) 434-7400
(516) 567—4200
(516) 724-9580
(516) 2317850

(716) 334-5970

(516) 737-0600

(516) 348-3700

(914) 452-1470
(914) 298-2810

(914) 701-7400

(800) 737-6937

....... (716) 292-1670
(716) 427-0300
(716) 387-9600
(716) 387-9550
(716) 475-9130

....... (315) 446-7411
(315) 451-4405
(315) 451-2371
(315) 457-4873

....... (704) 525-0300
(704) 548-9503
(704) 547-1107
(704) 535-5650

(910) 294-2142

....... (919) 469-1502
....... (919) 876-5845
(919) 876-3132
(919) 876-0088
(919) 790-7111
(919) 872-0712

(513) 435-5563

....... (513) 771-6990
(513) 942-8700

....... (216) 831-4900
(216) 446-0061
(216) 391-9330
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01/01/01
AUTHORIZED DISTRIBUTORS — continued
UNITED STATES - continued SOUTH CAROLINA UTAH
inued Greenville Draper
Og'o? - gogt'nue Allied Electronics, Inc. ....... (864) 288-8835 Arrow (formerly Wyle) ....... (801) 523-2335
umbu ; i ;
- X Allied Electronics, Inc. ....... (864) 288-9610 Salt Lake City
Q”'ed EKIECtrO"'CS' Inc. ... (gij) ;gg_éggg TENNESSEE Allied Electronics, Inc. ....... (801) 261-5244
ewark ... (614) 326 Knoxville Arrow Electronics . ....... ... (801) 9736913
D{":‘X}"” (513) 427-6000 Newark .................... (423) 588-6493 FAL oo (801) 467-9696
FutureEIectronlcs """""" (513) 426-0090 Memphis Future Electronics ........... (801) 467-4448
Avnet Electionics. ... (513) 4396735 Newark .................... (901) 396-7970 Avnet Electronics ........... (801) 266—2022
Newark ... (937) 204-8980 TEXAS Newark .................... (801) 261-5660
Mavfield Hel hts """""" Austin . Arrow (formerly Wyle) ....... (801) 974-9953
Fa/ture Electr%nics (216) 4496996 Allied Electronl_cs, Inc. ....... (512) 219-7171 West Valley City
Miamisburg Arrow Electronics ........... 55122 835-4180 Arrow (formerly Wyle) ....... (801) 974-9953
FAL. oo 512)346-6426  \/|RGINIA
Arrow (formerly Wyle) ....... (937) 436-9953 Future Electronics ........... (512) 502-0991 Herndon
S%lr(r)cr)]w Electronics (216) 248-3990 Avnet Electronics ........... (512) 219-3700 Newark .................... (703) 707-9010
"""""" - Newark .................... (512)338-0287 i
Avnet Electronics ........... (216) 498-1100 A (212) gjg 8722 R'ﬁhmol?d 804) 2825671
Arrow (formerly Wyle) (440) 248-9996 CNSIOTIC oo (512) 346- CWAIK o (804) 282
Toledo T Arrow (formerly Wyle) ....... (512) 833-9953 Springfield
Benbrook Allied Electronics, Inc. ....... (703) 644-9515
WNO‘:;’;T;Zton """"""""" (419) 866-0404 PENSIOCK ...\ oo (817)249-0442  Virginia Beach
. Brownsville Allied Electronics, Inc. ....... (757) 363-8662
OKCXﬁtOE,\'Ae;"o“'CS """""" (614) 888-3313 Allied Electronics, Inc. . .. .. .. (210)548-1129  WASHINGTON
Oklahoma Cit Carrollton Bellevue _
N :W;Ta ity (405) 943-3700 Arrow Electronics ........... (972) 380-6464 Almac Electronics Group ... .. (206) 643-9992
ol AITOW ZEUS ..o (972) 3804330 Penstock .................. (206) 454-2371
i ; . Dallas Bothell
Ao Electronics, fnc. ... Egig; JReaee Allied Electronics, Inc. ... (214) 341-8444 Future Electronics ... (206) 489-3400
runet Elestronics T (918) 4596000 FAL.......... G (972) 231-7195 Kllzklamli( 125 8146230
OREGON Future Electronics ........... (972) 437-2437 ewark ... (425)
Beaverton Avnet Electronics ........... (214) 553-4300 Redmond )
Arrow Electronics Corp. ... (503) 629-8090 Newark . .....c.c.coeeeenn... (972) 458-2528 Avnet Electronics ........... (206) 882-7000
Avnet Electronics ........... (503) 526-6200 EIAﬁiggt)E ectronice. Inc (015 7796204 Sgerlrt(t);,é (formerly Wyle) ....... (425) 881-1150
PArrIO W gorme”y wyle) . (503) 598-9953 FAL............ L (915)577-9531 Allied Electronics, Inc. ....... (206) 251-0240
(;rAtlan (503) 6030866 Newark (915) 772-6367 FAL ........................ (206) 485-6616
.......... Spokane
Future Electronics ........... 503) 603-0956  Ft. Worth
Newark | omes 2503; 2971084 Allied Electronics, Inc. .. .. ... (817) 5953500 Newark .................... (509) 327-1935
.................... - Houston WISCONSIN
PENNeY A (503) 646-1670 Allied Electronics, Inc. ....... (281)446-8005  Brookfield
Allentown Arrow Electronics ........... (281) 647-6868 Arrow Electronics ........... (414) 792-0150
Nowerk . (610) 434-7171 FAL oo (713) 952-7088 Future Electronics ............ (414) 879-0244
Chadds Ford Future Electronics ... ......... (713) 785-1155 Ar(;?"" (formerly Wyle) ....... (414) 879-0434
Allied Electronics, Inc. ... (610) 388-8455 Avnet Electronics ........... (713)781-6100  Madison (608) 278-0177
Coatesville Newark .................... (281) 894-9334 Milwaakea T
. liwau
Ftpt\e/r\}ztgﬁli(ngt'dh -------------- (610)383-953  Richardson (972) 479-9215 Allied Electronics, Inc. ....... (414) 796-1280
. FAL oo 414) 792-977
NEWarK « .+, (215)654-1434  Arrow (formerly Wyle) ....... (1137849053 P (414) 792-9778
HiﬂrISburg _ Arrow (formerly Wyle) ... (972) 235-9953 Avnet Electronics ........... (414) 780-7200
ied Electronics, Inc. ....... (717) 540-7101 San Antonio Wauwatosa
Philadelphia L (210) 738-3330 Newark oo (414) 453-9100
Allied Electronics, Inc. ....... (609) 234-7769
Pittsburgh
Allied Electronics, Inc. ....... (412) 931-2774
Arrow Electronics ........... (412) 963-6807
Newark ................. ... (503) 297-1984
MOTOROLA WIRELESS RF, IF AND TRANSMITTER
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Sales Offices and North American Distributors (continued)

AUTHORIZED DISTRIBUTORS - continued

CANADA
ALBERTA

Future Active Calgary

(Bus. Accts.) ..............l 403-219-3443
Active Components Calgary

(Retail Sales) ................ 403-291-5626
Future Active Edmonton

(Bus. AcCts.) ... 780-438-5888
Active Components Edmonton

(Retail Sales) ................ 780-438-0644
Avnet for Western Canada

(OEM Contract, Repair,

Retail Sales) ............... 1-800-332-8638
Avnet for Western Canada

(Disty & Bus. Sales) ......... 1-800-672-8638

BRITISH COLUMBIA
Vancouver

Allied Electronics, Inc. ....... (604) 420-9691
Arrow Electronics ........... (604) 421-2333
FAL ..o (604) 654-1050
Future Electronics ........... (604) 294-1166
Hamilton/Avnet Electronics . ... ... (604) 420-4101
Newark .................... (800) 463-9275

MANITOBA

Newark .............

ONTARIO

Kanata
Penstock ...........
London
Newark .............
Mississauga
Penstock ...........
Newark .............
Richardson Electronics
Arrow (formerly Wyle)
Ottawa
Allied Electronics, Inc.
Arrow Electronics .. ..

Future Electronics .. ..
Avnet Electronics . ...
Arrow (formerly Wyle)

....... (209) 786-3075
....... (204) 944-1446
....... (800) 663-5500
....... (800) 463-9275

....... (613) 592-6088
....... (519) 685-4280

....... (905) 403-0724
....... (905) 670-2888
(800) 737-6937
(905) 212-4366

....... (613) 228-1964
....... (613) 226-6903
....... (613) 820-8244
....... (613) 727-1800
....... (613) 226-1700

(613) 270-9953

ONTARIO - cont inued
Toronto

Arrow Electronics .......

Future Electronics . ......
Avnet Electronics .......
Newark ................

Arrow (formerly Wyle)

QUEBEC
Montreal

Arrow Electronics .......
FAlL ...
Future Electronics . ......
Avnet Electronics .......

Arrow (formerly Wyle)
Mt. Royal

Newark ................

Quebec City

Arrow Electronics .......

01/01/01

... (905) 6707769
.... (905) 612-9888
... (905) 612-9200
... (905) 564-6060
.... (905) 6702888

(905) 212-7100

... (514) 421-7411
.... (514) 694-8157
.... (514) 694-7710
.... (514) 335-1000

(514) 694-9953

.... (514) 738-4488

.... (418) 6874231
....(418)877-1414
.... (418) 877-6666
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01/01/01
INTERNATIONAL DISTRIBUTORS
ARGENTINA FINLAND KOREA
Electrocomponentes. ... ... 54-11-4375-3366 Arrow Finland .............. (358) 9 476660 Arrow Electronics Korea Ltd. . . ... (82-2) 650-6400
Elko ............. 54-11-4372-1101 AvnetNortek ............... (358) 9 613181 Future Electronics .......... (82-2) 555-6736
AUSTRALIA EBV Elektronik ........... (358) 9 27052790 Segyung Electronics . ....... (82-2) 514-5614
Arrow Electric Pty. Ltd . ........ (61-3) 9574-9300 Farnell .................... (358) 9345 5400 NascoCo.Ltd ............. (82-2) 868-4988
Avnet (Australia) Pty. Ltd ... 132 732 (nationwide) Future Electronics .......... (358) 9 3455400 Liteon Korea Ltd ........... (82-2) 650-9700
Future Electronics . ........ (61-3) 9899-7944 FRANCE Jung Kwang Semiconductors Ltd
Famnell ................... (61) 2 96447722 Arrow Electronique ........ (33)149784978 ... (82-2) 2278-5333
AUSTRIA Avnet................o. (33) 149 65 27 00 LATVIA
EBV Elektronik .............. (43) 189152-0 EBV Elektronik ............ (33) 1 40963000 Avnet BaltronicLtd ........... (371) 8821118
Famell................... (49) 8961 393939 Famnell.................... (33) 474 659466 Macro Group ................ (371) 7313195
SEl/Elbatex GmbH ............ (43) 1 866420 Future Electronics . .......... (33) 169821111 LITHUANIA
Spoerle Electronic . ............ (43) 1 360460 Sonepar Electronique . . . . .. (33) 169 19 89 00 MacroGroup ............... (370) 7-764937
BELGIUM GERMANY MALAYSIA
EBV Elektronik ............. (32) 2716 0010 ANEtEMG . ............ ... (49) 89 4511001 Ultro Technologies Pte. Ltd
Farnell .................... (31) 30 241 7333 EBV Elektronik GmbH ... ... (49) 8999114-0  ciiiiiiiiiiiian.. (65) 545-7811 / 540-8328
Future Electronics ........... (32) 3780 3001 Famnell ................... (49) 89 61 303103 Arrow Strong Electronics (M) Sdn Bhd
SElIBelgium ................ (32) 2460 0747 Future Electronics GmbH . ...... (49) 89-957 270 i (604) 646-4768
Spoerle Electronic . .......... (32) 2 725 4660 SEl/lJermyn GmbH .......... (49) 6431-5080 Arrow Components (M) Sdn Bhd
BRAZIL Spoerle Electronic .. ........ (49)6103-304-0 it (604) 229-6613
Avnet.............o 55-11-5079-2150 GREECE Future Electronics ........... (60-4) 2277213
Baron Electronics .......... 55-11-492-2776 EBV Elektronik .............. (30) 13414300 MEXICO
Famell................... 55-11-4066-9400 HONG KONG AVNEL ..o (3) 632-0182
Future .................... 55-19-235-1511 Arrow AsiaPac Ltd ......... (852) 2484-2484 Baron Electronics ......... 1-305-685-1400
Intertek ................... 55-11-266-2922 Arrow/Components AgentLtd . ... (852) 2484-2112 Dicopel ......... ...l (5) 705-7422
Karimex ................. 55-11-5189-1900 EEC International (HK) Limited. Future ............. ... ... ..., (3) 122-0043
Masktrade ............... 55-11-3361-2766 ... (852) 23657775 ext. 512 Semiconductores Profesionales . . .. . . (5) 658-6011
Panamericana ............ 55-11-3661-6133 MARUBUN/ARROW (HK) Ltd. Steren ... (5) 325-0925
Siletec ..o 55-11-536—4401 ... (852) 2375-1126 NETHERLANDS
TEC .ot 55-11-5505-2046 Nanco Electronics Supply Ltd Holland
Teleradio .................. 55-11-574-0788 ...t (852) 2333-5121 EBV Elektronik ............ (31) 3465 83010
BULGARIA Avnet WKK Components Ltd. . . . . . (852) 2357-8888 Fanell .................... (31) 30241 7333
Macro Group . ............... (359) 2708140 Future Electronics . ......... (852) 24206238 Future Electronics .......... (31) 76 544 4888
CHILE Arrow/Texny (HK) Ltd. ...... (852) 2765-0118 SEl/BeneluxB.V. ........... (31) 7657 22500
Baron Electronics ......... 1-305-685-1400 Qing Cheng Enterprises Ltd. .. ... (852) 2493-4202 Spoerle Electronics — Nieuwegen
CHINA HUNGARY (31) 306391234
Nanco Electronics Supply Ltd ... (852) 27653025 Spoerle Electronics . .......... (36) 11409194 Spoerle Electronics — Veldhoven
Avnet WKK Components Ltd. . . . . .. (852) 21765388 (36) 11294202 i (31) 402545430
China Electronic Appliance Corp. Future Electronics ............ (36) 11409194 NEW ZEALAND
......................... (86-10) 68245065 i i ... .....(36)12240510 Avnet PacificLtd ........... (64-9)636-7801
Qing Cheng EnterprisesLtd . . . .................. Macro Group ................ (36) 11409194 Arrow Components (NZ) Ltd ... ... (64) 4570-2260
-------------------------- (852) 2493-4202 i i ......(36)12030277 Future Electronics ........... (64) 3348-0256
Future Electronics SEIEIbatex . ................ (36) 11409194 Farmell ................... (612) 9 644-7722
Shangai ................ (021) 64431164 INDIA NORWAY
HongKong ............. (852) 24206238 Future Electronics . ......... (91-80) 5593106 Arrow Tahonic A/S .......... (47) 2237 8440
Arrow Electronics Chinaltd . . . . .. (852) 24842484 Max India Ltd .............. (91-11) 6250250 AIS AVnetEMG ............. (47) 6677 3600
MARUBUN/ARROW (HK) Ltd. . . .. . (852) 2375-1126 Arrow Electronics (India) Ltd. . . . . . (91) 80 5546125 EBV Elektronik ............. (47) 2267 1780
Richardson Electronics. . ... .... (86-21) 6440-0807 INDONESIA Future Electronics ........... (47) 2290 5800
COLOMBIA PT.Ometraco.............. (6221) 619-6166 PHILIPPINES
Baron Electronics ......... 1-305-685-1400 IRELAND Ultro Technologies Pte. Ltd
COSTA RICA Arrow Electronics ........... (353) 14595540 ..l (65) 545-7811 / 540-8328
Baron Electronics ......... 1-305-685-1400 EBV Elektronik ............. (353) 14564034 Future Electronics
CZECH REPUBLIC Fanell ..................... (353) 18309277 . (632—-807) 5092 / 3512 / 3524
EBV Elektronik ........... (420) 2 90022101 Future Electronics ............ (353) 6541330 POLAND
Spoerle Electronic . ........ (420) 2 71737173 Macro Group ............... (353) 16766904 EBV Elektronik ............. (48) 713422944
SEIElbatex ............... (420) 2 4763707 ITALY Future Electronics .......... (48) 22 61 89202
MacroGroup .............. (420) 2 3412182 AVNEtEMG .. ..o (39) 02 381901 MacroGroup ............... (48) 22 224337
DENMARK EBV Elektronik Italy ....... (39) 02 66096290 SEl/Elbatex ............... (48) 22 6217122
Arrow Denmark A/S ......... (45) 44 508200 Famell ................... (44) 113 231 1311 Spoerle Electronic .......... (48) 22 6465227
A/S AVNetEMG ............. (45) 44 880800 Future Electronics ........... (39) 02 660941 PORTUGAL
EBV Elektronik — Abyhoj ... ... (45) 86250466 Silverstar Ltd .. ............ (39) 02 66 12 51 Amitron Arrow . ............. (35) 114714182
EBV Elektronik— Aabyhoej .... (45) 86250660 JAPAN Farmell .................... (34) 90120 2080
Farmell ..................... (45) 44 536644 AMSC Co., Ltd ........... 81-422-54-6800 SElI-Selco .............. (351) 2-973-82-03
Future Electronics ........... (45) 961 00 961 Fuji Electronics Co., Ltd ....... 81-3-3814-1415 ROMANIA
ESTONIA Marubun Corporation . ..... 81-3-3639-8951 MacroGroup ................ (401) 6343129
Arrow Field Eesti............. (372) 6503288 Tokyo Electron Device Ltd. ... .. 81-45-474-7036 RUSSIA
Avnet Baltronic .............. (372) 6397000 St. Petersburg
Farnell .................... (358) 9345 5400 MacroGroup ............... (781) 25311476
Moscow
Macro Group — Moscow . ... ... (7) 095 30600266
EBV Elektronik ........... (7) 095 976 11 76
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SELECTOR GUIDE

01/01/01
INTERNATIONAL DISTRIBUTORS - continued
SCOTLAND SWEDEN TURKEY
EBV Elektronik ............ (44) 1414202070 Arrow-Th:sAB ............ (46) 8 56265500 EBV Elektronik ........... (90) 216 4631352
Future ................... (44) 1 419413999 AvVnetEMGAB ............ (46) 8 629 14 00 Motorola Representative . ... .. (90) 212 274 66 48
SINGAPORE EBV Elektronik ............. (46) 405 92100 UNITED KINGDOM
MARUBUN/ARROW Electronics (S) Pte.Ltd. (65 Farnell ... .. (46) 8 730-5000 Arrow Electronics (UK) Ltd . . . . .. (44) 1 234 270027
) 536-0050 Future Electronics ........... (46) 8 441 5470 ANEtEMG 44 ............... (1) 438788300
Future Electronics Ltd ........ (65) 479-1300 SWITZERLAND EBV Elektronik ........... (44) 1 628 783688
Ultro Technologies Pte. Ltd EBV Elektronik ............. (41) 1 7456161 Farnell ................... (44) 1 132 636311
.................. (65) 545-7811 / 540-8328 Famnell ..................... (41)1204 6464 Future Electronics Ltd. ..... (44) 1 753 763000
Avnet Cinergi Pte Ltd. ........ (65) 481-6776 SEl/ElbatexAG ............. (41) 56 4375111 MacroGroup ............. (44) 1 628 606000
Arrow Strong Electronics (S) Pte. Ltd Spoerle Electronic .. ......... (41) 1 8746262 Newark .................. (44) 1 420 543333
............................ (65) 276-3996 TAIWAN VENEZUELA
Arrow Electronics (S) Pte Ltd. ....... (65) 8458388 Avnet-Mercuries Co. Ltd . .. ... (886-2) 2516-7303 Baron Electronics ......... 1-305-685-1400
Famnell...................... (66) 788-3922 Arrow/Ally Inc. ........... (886-2) 2696-7388
SLOVAKIA Elitetron Electronic Co. Ltd . ... (886—2) 2796—2400
MacroGroup ................ (42) 89634181 Future Electronics . ....... (886—2) 2517-0900
SEl/Elbatex ................. (42) 17295007 Solomon Technology Corp.
SLOVENIA (886-2) 2788-8989
EBV Elektronik ........... (386) 611 330216 Strong Electronics Co. Ltd . . . . . (886-2) 2917-9917
SEl/Elbatex .............. (386) 611 597198 THAILAND
SOUTH AFRICA Arrow Strong Electronics (S) Pte Ltd.
Avnet-ASD ............... (27) 114442333 . (662) 567-5025-6
Reutech Components ...... (27) 11 3972992 Future Electronics (Thailand) Ltd.
SPAIN (662) 361-8400-2
Amitron Arrow . ............ (34) 91 3043040 Sahapiphat Ltd .. ... (662) 237-9474 /516 /7
EBV Elektronik ............ (34) 91 8043256 Ultro Technologies Pte. Ltd
Farell................... (44) 1132310447 ... (65) 5457811 / 540-8328
SEl/SelcoS.A. ............ (34)91637 1011
WIRELESS RF, IF AND TRANSMITTER MOTOROLA
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MOTOROLA WORLDWIDE SALES OFFICES

UNITED STATES

ALABAMA

Huntsville .................. (256) 464-6800
ALASKA .. ................. (800) 635-8291
CALIFORNIA

Irvine ... (949) 399-4000

Roseville ................... (916) 781-6880

SanDiego .............aan (858) 541-2163

Sunnyvale ................. (408) 749-0510

Westlake Village ............ (805) 379-0966
COLORADO

Englewood ................. (303) 689-2870
CONNECTICUT

Wallingford ................. (203) 949-4100
FLORIDA

Maitland ........... (497) 786-5277 ext. 100
GEORGIA

Lawrenceville ............... (770) 338-3810
IDAHO

Boise ...................l (208) 323-9413
ILLINOIS

Arlington Heights . ........... (847) 632—6400

Chicago/Schaumburg . ....... (847) 413-2500

Libertyville ................. (847) 523-3940

Northbrook ................. (847) 480-3525
INDIANA

Indianapolis/Carmel ......... (317) 571-0400

KOKOmO ................... (765) 455-5100
MARYLAND

Columbia .................. (410) 381-1570
MASSACHUSETTS

Mansfield .................. (508) 261-4186

Marlborough................ (508) 357-8207

Southborough .............. (508) 357-8200

Woburn ... (781) 932-9700
MICHIGAN

Detroit/Northville ............ (248) 347-6800
MINNESOTA

Minnetonka ................ (612) 932—-1500
MISSOURI

Chesterfield ................ (636) 519-8600
NEW JERSEY

GlenRock ................. (201) 447-7500
NEW YORK

Fairport .............. ... .. (716) 425-4000

Hauppauge ................ (631) 3617000
NORTH CAROLINA

Raleigh ................. ... (919) 870-4355
OHIO

Dayton/Miamisburg .. ........ (937) 438-6800
PENNSYLVANIA

colmar .........ccoooii... (215) 996—-1900

Philadelphia/Horsham ... .... (215) 956-6200
TEXAS

Austin ....... ... (512) 996-4100

Dallas/Plano................ (972) 516-5100

Ft.Worth .. ................. (817) 245-7480

SeguIn ... (830) 372-7620
WASHINGTON

Bellevue ................... (425) 614-1544

Spokane ........... .. ... (509) 533-0004

Vancover .................. (360) 253—-2089
WISCONSIN

Milwaukee/Brookfield ........ (262) 792-3940

Field Applications Engineering Available
Through All Sales Offices

CANADA
ALBERTA
Calgary ...........ccoovvnn.. (403) 216-2190
BRITISH COLUMBIA
Vancouver ................. (604) 606—8502
ONTARIO
Mississauga . ............... (905) 507—-7200
Ottawa/Nepean ............. (613) 226-3491
QUEBEC
Montreal ................... (514) 333-3300

INTERNATIONAL

AUSTRALIA
Melbourne ............... (61-3) 9213 7766
Sydney ........ooiiii..l. (61-2) 9437 8944
BRAZIL
SaoPaulo ............... 55(11) 3030-5000
CHINA
Beijing .................. 86-10-65642288
Guangzhou .............. 86-20-87537888
Shanghai ................ 86-21-63747668
Tianjin ... 86—22-25325050
CZECH REPUBLIC
......................... (420) 2 21852222
DENMARK
Broendby ................... 45-43-488000
FINLAND
Helsinki ................... (358) 9 6866 880
Direct Sales Lines . ........ (358) 9 6866 8844
......................... (358) 9 6866 8845
FRANCE
Paris ...............ool 33134 635900
GERMANY
Langenhagen/Hanover ...... 49(511) 786880
Munich ................ .. ... 4989 92103-0
Nuremberg ................. 49 911 96-3190
Sindelfingen ............... 497031 79 7140
Wiesbaden .................. 49 611 973050
HONG KONG
KwaiChung .............. 852-2-610-6888
TaiPoO ...t 852—-2-666—8333
HUNGARY
.......................... (36) 1 250 83 29
INDIA
Bangalore .................. 91-80-5598615
ISRAEL
Herzelia ................. 972-09-9522333
ITALY
Milan ... 39(02) 82201
JAPAN
Nagoya .................. 81-52-232-3500
Osaka ................... 81-6-6305-1423
Tokyo ...l 81-3-3440-3311
KOREA
PUSAN ..\ 82(51) 442-3964
Seoul.............oill 82-2-3440-7200
MALAYSIA
Penang .................... 60(4) 228-2514
MEXICO
Chihuahua ................. 52(14) 39-3120
Guadalajara ........... 011-52-3-620-7061
Mexico City .................. (5) 257-6761
Zapopan Jalisco ............ 52(36) 78-0750
Marketing .................. 52(36) 21-2023
Customer Service .......... 52(36) 669-9160
NETHERLANDS
BESt....'eiieeia (31) 4993 612 11

01/01/01
PHILIPPINES
Manila ... (63) 2 807-8455
Paranaque ................ (63) 2 824-4551
Salcedo Village ............ (63) 2 810-0762
POLAND
.......................... (48) 34275575
PUERTO RICO
HatoRey .................. (787) 641-4100
RUSSIA
......................... (7) 095 929 90 25
SCOTLAND
EastKilbride .............. 44-1355-355000
SINGAPORE ................. (65) 4818188
SPAIN
Madrid 34(1) 457-8204
o 34(1) 457-8254
SWEDEN
Solna.......o.ooiiiii 460(8) 734-8800
SWITZERLAND
Geneva ............oiiin.. 41(22) 799 11 11
Zurich ... e 41(1) 730-4074
TAIWAN
Taipei ... 886(2) 27058000
THAILAND
Bangkok .............. .. ... 66(2) 254-4910
TURKEY
........................ (90) 212 274 66 48

UNITED KINGDOM
Aylesbury ... 44 1 (296) 395252

NORTH AMERICA
FULL LINE REPRESENTATIVES

CALIFORNIA, Loomis
Galena Technology Group

........................... (916) 652—0268
COLORADO, Denver

Intermountain CSI ........... (303) 741-0900
IDAHO, Boise
IntermountainCSI ........... (208) 424-1002
INDIANA
Bailey’s Electronics
Carmel ................. (317) 848-9958
Kokomo ................ (765) 455-0777
UTAH, Salt Lake City
IntermountainCSI ........... (801) 572-4010
WASHINGTON, Spokane
DougKenley ............... (509) 533-0004

NORTH AMERICA
HYBRID/MCM COMPONENT

SUPPLIERS
ChipSupply ................ (407) 298-7100
Elmo Semiconductor ........ (818) 768-7400
Minco Technology Labs Inc. . . . .. .. (512) 834-2022
SemiDicelnc. .............. (310) 594-4631
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