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Wireless Semiconductor Solutions
RF and IF Device Data

FOREWORD

This publication includes technical information for
the several product families that comprise the Motorola
portfolio of Wireless Semiconductor RF and IF
Products. The product families include bipolar, LDMOS,
MOSFET RF Power, and gallium arsenide chip
technologies in a variety of ceramic and plastic surface
mount packages. Discrete components, hybrid
modules, and integrated circuits provide different levels
of complexity in an effort to provide solutions for our
customers’ needs.

All devices are in alphanumeric order in the Device
Index of this book. Just turn to the appropriate page for
technical details of the known device. Complete device
specifications are provided in the form of Data Sheets
which are categorized by product type into six chapters
for easy reference. Selector Guides by product family
are provided at the beginning of the book as well as in
the beginning of each chapter to enable quick

comparisons of performance characteristics and to aid
you in identifying devices that meet your functional
performance requirements of frequency, output power,
gain, or other parameters.

Chapters on Tape and Reel Options, Packaging
Information, Applications and Product Literature
include additional information to aid you in the design
process.

Applications assistance is only a phone call away —
call the nearest Semiconductor Sales office or
1-800-521-6274. Please refer to our section on On-line
Access to Wireless Semiconductor Data so that you will
always have easy access to the most current
information  available on Motorola’s  Wireless
Semiconductor product portfolio.

The information in this book has been carefully
checked and is believed to be accurate; however, no
responsibility is assumed for inaccuracies.

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.

0 Motorola, Inc. 2000
Previous Edition [0 1999
“All Rights Reserved”

Printed in U.S.A.
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ABOUT THIS REVISION

The Wireless Semiconductor Solutions RF and IF
Device Data Book is contained in two volumes. This
edition encompasses a considerable number of
changes that have occurred since our last printing.
Some devices have been removed from this book due
to package changes or new technology replacements
and many new devices have been added.

Application Notes, Engineering Bulletins and
Article Reprints of special interest to designers of RF
and IF equipment are available on the Motorola
Semiconductor Product Sector Web site or are
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. See Chapter Ten for
a complete listing of Application Literature.

For Cross Reference information on Motorola
replacement devices, please consult your local
Distributor or Motorola Sales Office. See Chapter
Eleven in this data book for a complete listing of
Motorola Distributor and Worldwide Sales Offices.

Annular Semiconductors patented by Motorola, Inc.
BitGrabber is a trademark of Motorola, Inc.
BitGrabber Plus is a trademark of Motorola, Inc.
InterActiveApNote is a trademark of Motorola, Inc.
MECL 10H is a trademark of Motorola, Inc.

Mfax is a trademark of Motorola, Inc.

MICROWIRE is a trademark of National Semiconductor
MOSAIC lll is a trademark of Motorola, Inc.
MOSAIC V is a trademark of Motorola, Inc.
Sleep—Mode is a trademark of Motorola, Inc.
SOREF is a trademark of Motorola, Inc.

DATA CLASSIFICATION

Product Preview

This heading on a data sheet indicates that the
device is in the formative stages or in design (under
development). The disclaimer at the bottom of the first
page reads: “This document contains information on a
product under development. Motorola reserves the right
to change or discontinue this product without notice.”
Advance Information

This heading on a data sheet indicates that the
device isin sampling, pre—production, or first production
stages. The disclaimer at the bottom of the first page
reads: “This document contains information on a new
product. Specifications and information herein are
subject to change without notice.”
Fully Released

A fully released data sheet contains neither a
classification heading nor a disclaimer at the bottom of
the first page. This document contains information on a
product in full production. Guaranteed limits will not be
changed without written notice to your local Motorola
Semiconductor Sales Office.
Technical Summary

The Technical Summary is an abridged version of
the complete device data sheet that contains the key
technical information required to determine the correct
device for a specific application. Complete device data
sheets for these more complex devices are available
from your Motorola Semiconductor Sales Office or
authorized distributor.

Teflon is a registered trademark of du Pont de Nemours & Co., Inc.

Thermal Clad is a trademark of the Bergquist Company
TMOS is a registered trademark of Motorola, Inc.

Vi
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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, complete on-line
accessto the Mfax system for ordering faxes, 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://mot-sps.com/sps/

http://mot—sps.com/rf/
http://motorola.com/wireless—semi/

How to reach MFAX directly on—line:

After accessing the Internet, use the following URL:
http://motorola.com/sps/mfax

Mfax O - Touch—Tone Fax

Mfax offers access to over 30,000 Motorola
documents for faxing to customers worldwide. With
menus and voice instruction, customers can request the
documents needed, using their own touch—tone
telephones from any location, 7 days a week and 24
hours a day. A number of features are offered within the
Mfax system, including product data sheets, application
notes, engineering bulletins, article reprints, selector
guides, Literature Order Forms, Technical Training
Information, and HOT DOCS (4—digit code identifiers
for currently referenced promotional or advertising
material).

A fax of complete, easy—to—-use instructions can be ob-
tained with a first—time phone call into the system, entering
your FAX number and then, pressing 1.

How to reach us:

Email: RMFAX0@email.sps.mot.com
Phone: Motorola Fax Back System:
TOUCHTONE 1-602-244-6609
US & Canada ONLY 1-800-774-1848
Internet: http://sps.motorola.com/mfax/

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
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Chapter One

Wireless Semiconductor Solutions
RF and IF Selector Guide

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 Small Signal Transistors, Medium Power Transistors,
Power MOSFETSs, Power Bipolar Transistors, Power Amplifier
Modules and CATYV Distribution Amplifiers are FIRST divided
into major categories by power level. SECOND, within each
category parts are listed by frequency band, except for small
signal and medium power transistors, which are divided by
application. Small signal transistor applications are low noise,
linear amplifiers, switches, and oscillators. 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://mot—sps.com or
http://mot-sps.com/rf/. The SPS Internet provides you with
instant access to data sheets, selector guide information,
package outlines, on—line technical support and much
more.
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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 SO-8, SO-16,
SOT-143, TSSOP-16, TSSOP-16EP, Micro-8,
TSSOP-20EP, LQFP-48 or PFP-16 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
Downconverters
Supply Supply LNA LNA Mixer
RF Freq. Volt. Current Gain NF Conv. Mixer
Range Range mA dB dB GaindB | NFdB Case No./ System
Device MHz Vdc (Typ) (Typ) (Typ) (Typ) (Typ) Package Applicability
MC13142(18b) DC to 1800 2.7t06.5 13.5 17 1.8 -3.0 12 751B/ ISM, Cellular, PCS
SO-16
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) 800101000 | 2.7t05.0 65 5.0 31 28 948M/ CDMA, TDMA, ISM
TSSOP-20EP
MRFIC1813(18b) 1700 to 2000 2.7t04.5 25 0.1 15 11 948C/ DCS1800, PCS
TSSOP-16
MRFIC1854(18b) 1700102000 | 2.7t05.0 70 5.0 31 23 948M/ CDMA, TDMA, PCS
TSSOP-20EP
Power Amplifiers
Supply
Freq. \olt. Saturated Gain
Range Range Pout dBm PAE % Pout/Pin Case No./ System
Device MHz Vdc (Typ) (Typ) dB (Typ) Package Applicability
MRFIC0917(18¢) 800 to 1000 2.7t05.5 34.5 45 22.5 978/PFP-16 GSM
MRFIC0919(18b)1 800 to 1000 3.0t05.5 35.3 48 323 948L/ GSM
TSSOP-16EP
MRFIC1817(18e€) 1700 to 2000 2.7t05.0 335 42 30.5 978/PFP-16 DCS1800, PCS
MRFIC1818(18e€) 1700 to 2000 2.7t06.0 34.5 42 315 978/PFP-16 DCS1800, PCS
MRFIC1819(18b)g 1700 to 2000 3.0t05.0 33 40 27 948L/ DCS1800, PCS
TSSOP-16EP
MRFIC1856(18b)0 800 to 1000 3.0t05.6 32 50 32 948M/ TDMA, CDMA, AMPS
1700 to 2000 30 35 30 TSSOP-20EP TDMA, CDMA, 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; €) R2 = 1,500 units;
f) T1 = 1,000 units; g) R2 = 4,000 units; h) R1 = 1,000 units; i) R3 = 250 units.
ONew Product
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RF Front End ICs (continued)

RF Building Blocks

Amplifiers
Supply Supply Small Output
RF Freq. Volt. Current | Standby | Signal IP3 NF
Range Range mA Current | Gain dB dBm dB Case No./ System
Device MHz Vdc (Typ) HA (Typ) (Typ) (Typ) (Typ) Package Applicability

MC13144(18b) 100t0 2000 | 1.8t06.0 8.5 1 17 12 1.4 751/SO-8 | ISM, PCS, Cellular

MRFIC0915(18c) 100 to 2500 2.7t05.0 2.0 - 16.2 4.0 1.9 318A/ ISM, PCS, Cellular
SOT-143

MRFIC0916(18¢c) 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

MRFIC1501(18b) 1000 to 2000 | 3.0t0 5.0 5.9 - 18 10 1.1 751/SO-8 GPS

MRFIC1808DM(18b) | 1700102100 | 2.7 to 4.5 5.0 8.0 18 13 1.6 846A/ DCS1800, PCS
Micro—8

MRFIC1830DM(18b) | 1700102100 | 2.7 to 4.5 9.0 20 18.5 8.5 21 846A/ DCS1800, PCS
Micro—8

Mixers

Supply Supply
RF Freq. \olt. Current | Standby Conv. Input
Range Range mA Current | GaindB | IP3dBm Case No./ System
Device MHz Vdc (Typ) HA (Typ) (Typ) (Typ) Package Applicability
MC13143(18b) DC to 2400 1.8t06.0 4.1 - -2.6 16 751/SO-8 ISM, PCS, Cellular

(18)Tape and Reel Packaging Option Available by adding suffix: a) R1 = 500 units; b) R2 = 2,500 units; ¢) 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.
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RF Front End Integrated Circuit Packages

> & <

CASE 318A CASE 751 CASE 751B CASE 846A
(SOT-143) (S0-8) (SO-16) (Micro-8)

* -

CASE 932 CASE 948C CASE 948L CASE 948M CASE 978
(LQFP—48) (TSSOP-16) (TSSOP-16EP) (TSSOP-20EP) (PFP-16)
SELECTOR GUIDE MOTOROLA WIRELESS SEMICONDUCTOR
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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.
MC13109A 2.0to Active Mode v’ vV v’ - Vv CT-0 FB/848B,
55V 6.7 mA FTA/932
Inactive Mode
40 pA
MC13110A 2.7t0 Active Mode v’ vV v’ - Vv CT-0 FB/848B
55V 8.5 mA FTA/932
Inactive Mode
15 pA
MC13111A 27to | Active Mode e v e - Vv CT-0 FB/848B,
55V 8.5 mA FTA/932
Inactive Mode
15 pA
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/Q77
6.5V 18 mA with VCO
Inactive Mode CT-900
10 pA
MC33410 2.7t0 Active Mode Vv’ v - v’ v Digital FTA/932
55V 13 mA Baseband
Inactive Mode CT-900
10 pA
MC33411A 2.7t0 Active Mode v’ v v’ - v Analog FTA/932
MC33411B 55V 15 mA Baseband
Inactive Mode CT-900
10 pA
GPS Subsystem ICs
Icc Dual Variable
RF Freq IF Freq Vce (mA) Convers‘ron | Dual Loop Limiting Gain I+
Device (MHz) (MHz) V) (Typ) Receiver PLL Amplifier Amplifier Case No.
MRFIC1502 1575 9.5 45t05.5 52 v v - - 932
MRFIC1504 1575 4.1 271033 28 Iy e v v 932
Recelvers
Max
Icc Sensitivity RF Data Suffix/
Device \ele (Typ) (Typ) Input IF Mute | RSSI Rate Notes Case No.
MC2800 1.1to | 1.5mA | -110dBm | 75MHz | 455 kHz - /' | >1.2kb | Pager Applications FTA/873C
3.0V
MC3356 3.0to | 20mA 30 pv 150MHz | 10.7MHz | |/ - 500 kb | Includes front end DW/751D
9.0V mixer/L.O.
SELECTOR GUIDE MOTOROLA WIRELESS SEMICONDUCTOR
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Receivers (continued)

Max
Icc Sensitivity RF Data Suffix/
Device Vce (Typ) (Typ) Input IF Mute | RSSI | Rate Notes Case No.
MC3361B | 2.0to | 3.9mA 2.6 uv 60 MHz | 455 kHz VvV - >4.8 kb | Squelch and Scan D/751B
8.0V
MC3361C | 2.0to [ 2.8 mA VvV - D/751B
8.0V
MC3371 20to | 3.6 mA 1.0 pv 100 MHz VvV RSSI D/751B,
9.0V 60 DTB/948F
MC3372 dB RSSI, Ceramic Quad
Detector/Resonator
MC3374 1.1to | 1.6 mA 0.5 pv 75 MHz — - Low Battery Detect FTB/873
3.0V
MC13135 | 2.0to | 4.0mA 1.0 pv 200 MHz 10.7 - /' | >4.8 kb | Voltage Buffered RSSI, LC DWI/751E,
6.0V MHz/ 70 Quad Detector P/724
455 kHz dB
MC13136 Voltage Buffered RSSI, DWI/751E
Ceramic Quad Detector
MC13150 | 2.5t0 | 1.7 mA 2.0pv 500 MHz vV’ /' | >9.6 kb | Coilless Detector with FTB/873,
6.0V 110 Adjustable Bandwidth FTAQ77
dB
MC13156 | 2.0to | 5.0 mA 2.0 pv 500 MHz | 21.4MHz - v/ | 500kb | CT-2 FM/Demodulator DWI/751E,
6.0V 80 FB/873
MC13158 | 2.0to | 6.0 mA 500 MHz dB >1.2 Mb | FM IF/Demodulator with FTB/873
6.0V split IF for DECT
IFs
Max
Icc Sensitivity Data Suffix/
Device Vce (Typ) (Typ) IF Mute RSSI Rate Notes Case No.
MC13055 | 3.0to | 20 mA 20 pv 40 MHz VvV VvV 2.0 Mb Wideband Data IF, includes D/751B
12V data shaper
MC13155 | 3.0to [ 7.0mA 1.0 mv 250 MHz - 10 Mb Video Speed FM IF D/751B
6.0V
Transmitters
Max RF Max
Icc Freq Mod Suffix/
Device Vce (Typ) Pout Out Freq Notes Case No.
MC13176 | 2.0to | 40 mA 10 dBm 1.0GHz | 5.0 MHz | fout = 32 x fref, includes power down function, D/751B
50V AM/FM Modulation
MOTOROLA WIRELESS SEMICONDUCTOR SELECTOR GUIDE
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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 6 Bits 6 - Emitter—Follower Outputs DW/751D
MC144111 4 DW/751G
MC145050 ADC 10 Bits 11 - Successive Approximation P/738,
MC145051 v DW/751D
MC145053 5 P/646,
D/751A
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 DW/751G

SELECTOR GUIDE
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RF/IF Subsystems Packages

—

Wm

CASE 646 CASE 648 CASE 724 CASE 738
P SUFFIX P SUFFIX P SUFFIX P SUFFIX
(DIP-14) (DIP-16) (DIP-24) (DIP-20)
CASE 751 CASE 751A CASE 751B CASE 751D
D SUFFIX D SUFFIX D SUFFIX DW SUFFIX
(SO-8) (SO-14) (SO-16) (SO-20L)

CASE 751E CASE 751F CASE 751G CASE 848B
DW SUFFIX DW SUFFIX DW SUFFIX FB SUFFIX
(SO-24L) (S0-28L) (SO-16W) (QFP-52)

W \Q@@
CASE 873 CASE 873C CASE 932 CASE 948D
FB, FTB SUFFIX FTA SUFFIX FTA SUFFIX DT SUFFIX
(LQFP-32) (LQFP-32) (LQFP—48) (TSSOP-20)
o &
CASE 948F CASE 977
DTB SUFFIX FTA SUFFIX
(TSSOP-16) (LQFP—24)
MOTOROLA WIRELESS SEMICONDUCTOR SELECTOR GUIDE
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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
1000 2.7t05.5 4.25 4—Line Parallel Interface MC12181 D/751B
1100 2.7t05.5 7@5V Serial Interface, Standby, Auxiliary Reference MC145193(462) F/751J,
Divider, Evaluation Kit — MC145191EVK DT/948D
2000 2.7t05.5 4@3V Serial Interface, Standby, Auxiliary Reference MC145202—-1(46a) F/7513,
Device, Evaluation Kit — MC145202EVK DT/948D
2500 2.7t055 9.5 Serial Interface MC12210 D/751B,
DT/948E
2800 45t05.5 35 Fixed Divider MC12179 D/751
(46)To be introduced: a) 1Q00; b) 2Q00; c) 3Q00
Dual PLL Synthesizers
Maximum Supply Nominal
Frequency Voltage Supply Suffix/
(MHz) V) Current (mA) Phase Detector Device Case
60 @ 3.0V 25t05.5 3@3V Serial Interface, Standby MC145162 P/648,
both loops D/751B
85@ 3.0V 25t055 3@3V Serial Interface, Standby MC145162-1 D/751B
both loops
550, 1.8t03.6 3 10 MHz Serial Interface, Multiple Standby Modes, MC145181 FTA/873C
60 Dual 8-Bit DACs, Voltage Multiplier for Phase
Detectors (See Note).
1100 2.7t05.5 12 Serial Interface, Standby, Evaluation Kit — MC145220 F/803C,
both loops MC145220EVK DT/948D
1200, 1.8t0 3.6 4 10 MHz Serial Interface, Multiple Standby Modes, MC145225 FTA/873C
550 Dual 8-Bit DACs, Voltage Multiplier for Phase
Detectors (See Note).
2200, 1.8t03.6 5 10 MHz Serial Interface, Multiple Standby Modes, MC145230 FTA/873C
550 Dual 8-Bit DACs, Voltage Multiplier for Phase

Detectors (See Note).

NOTE: The MC145230EVK development system may be used with the MC145181, MC145225, or MC145230. The MC145230 is soldered to a tested board;
MC145181, MC145225 and MC145230 device samples are included. The user must supply the VCOs for the MC145181.

SELECTOR GUIDE
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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 64/65, Dual 2.7t05.5 2.5 max Low Power, MC12053A D/751
128/129 Standby
1100 126/128, Dual 2.7t05.5 2.0 max Low Power MC12058 D/751
254/256
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
2800 64, 128 Single 451t05.5 14.5 max MC12089 D/751
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, @B), Adjustable output amplitude,
Low drive output for prescaler
Phase—Frequency Detectors
Frequency Supply Voltage Suffix/
(MHz) V) Features Device Case
800 (Typ) 4.75t05.5 MECL10H compatible MCH12140 D/751
800 (Typ) 42t05.5 100K ECL compatible MCK12140 D/751

MOTOROLA WIRELESS SEMICONDUCTOR
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RF/IF Integrated Circuits Packages

CASE 648
P SUFFIX
(DIP-16)

&

CASE 751J
F SUFFIX
(S0-20)

CASE 751
D SUFFIX
(S0-8)

>

CASE 803C
F SUFFIX
(S0-20)

S

CASE 948D
DT SUFFIX
(TSSOP-20)

CASE 7518
D SUFFIX
(SO-16)

CASE 873C
FTA SUFFIX
(LQFP-32)

*

CASE 948E
DT SUFFIX
(TSSOP-20)

CASE 751G
DW SUFFIX
(SO-16W)

*

CASE 948C
DT SUFFIX
(TSSOP-16)
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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, from Low Power to High Power, 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 Small Signal, Medium Power, Power
MOSFETs and Bipolar Transistors.
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Motorola RF Small Signal Transistors

Motorola’s broad line of RF Small Signal Transistors includes NPN Silicon Bipolar Transistors characterized for low noise
amplifiers, mixers, oscillators, multipliers, non—saturated switches and low—power drivers.

These devices are available in a variety of package types. Most of these transistors are fully characterized with s—parameters.

Plastic Packages

Table 1. Plastic

Gain—-Bandwidth Maximum Ratings
@ NFmin @ f Gain @ f
fr
Typ Ic Typ Typ V(BR)CEO Ic
Device GHz mA dB MHz dB MHz Volts mA Package

Case 318-08/6 — SOT-23
MMBR941LT1(18c) 8.0 15 2.1 2000 8.5 2000 10 50
MMBR941LT3(18d) 8.0 15 2.1 2000 8.5 2000 10 50
MMBR941BLT1(18¢) 8.0 15 2.1 2000 8.5 2000 10 50
MMBR951LT1(18c) 8.0 30 2.1 2000 75 2000 10 100
Case 419 — SC-70/SOT-323
MRF947T1(18¢c,d) 8.0 15 21 2000 10.5 1500 10 50
MRF947T3(18d) 8.0 15 21 2000 10.5 1500 10 50
MRF947AT1(18¢) 8.0 15 21 2000 10.5 1500 10 50
MRF947BT1(18c,d) 8.0 15 2.1 2000 10.5 1500 10 50
MRF957T1(18¢) 9.0 30 2.0 2000 9.0 1500 10 100
MRF104771(18c) 12 15 1.0 1000 13 1000 5.0 45
Case 463/1 — SC-90/SC-75
MRF949T1(18¢) 9.0 15 15 1000 14 1000 - 50
MRF959T1 (18¢c) 9.0 30 1.6 1000 8.0 1000 - 100 @

Ceramic SOE Case

Table 2. Ceramic SOE Case

Gain—Bandwidth Maximum Ratings
@ NF @ f Gain @ f
fr
Typ Ic Typ Typ V(BR)CEO Ic
Device GHz mA dB MHz dB MHz Volts mA Package

Case 244A/1
MRF587 55 90 3.0 500 13 500 15 200
(A7pNP

(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.

SELECTOR GUIDE MOTOROLA WIRELESS SEMICONDUCTOR
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RF Small Signal Transistors Packages

CASE 244A
STYLE1

> ® &

CASE 318-08 CASE 419 CASE 463
STYLE 6 (SC-70/SOT-323) STYLE 1
(SOT-23) (SC-90/SC-T75)

MOTOROLA WIRELESS SEMICONDUCTOR SELECTOR GUIDE
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Motorola RF Medium Power Transistors

RF Medium Power Transistors are used in portable transmitter applications and low voltage drivers for higher power devices. They
can be used for analog cellular, GSM and the newer digital handheld cellular phones. GaAs, LDMOS and Bipolar devices are
available. RF Medium Power Transistors are supplied in Motorola’s high performance PLD line of surface mount power RF
packages. Other applications include talkback pagers, wireless modems and LANs, cable modems, highspeed drivers and

instrumentation.

Discrete Wireless Transmitter Devices

Typical Typical Drain Typical
Freq. VDD Output Power Eff. Gain Semiconductor Case No./
Device MHz \% dBm % dB Technology Package
MRF9382T1(18f, 46a) 900 6.0 36.5 65 10.5 LDMOS 449/PLD-1
MRF9482T1 (18f, 46a) 900 4.8 36.0 65 10 LDMOS 449/PLD-1

(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.
(46)To be introduced: a) 1Q00 b) 2Q00 c) 3Q00

RF Medium Power Transistors Packages

CASE 449
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Motorola RF High Power Transistors
RF Power MOSFETs

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 @ 30 MHz d3 di11 Chle)
Device Band (37) Watts dB dB dB °CIW Package/Style
VDD = 28 Volts, Class AB
MRF171A | u [ 2225 | 30 20 _32 —_ 152 211-07/2
Vpp =50 Volts, Class AB
MRF148A U | 2-225 30 18 -35 -60 1.5 211-07/2
MRF150 U | 2-150 150 17 -32 -60 0.6 211-11/2
MRF154 U 2-100 600 17 -25 — 0.13 368/2
MRF157 U 2-100 600 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.
n
Frequency Pout Gain (Typ)/Freq. Eff. (Typ) 03Cc
Device Band (37) Watts dB/MHz % °CIW Package/Style
Vpp = 28 Volts, Class AB
MRF134 U | 30-225 5 14/150 55 10 211-07/2
MRF136 U | 30-225 15 16/150 60 3.2 211-07/2
MRF171A U | 30-225 45 19.5/150 65 1.52 211-07/2
MRF173 U | 30-225 80 13/150 65 0.8 211-11/2
MRF174 U | 30-225 125 11.8/150 60 0.65 211-11/2
MRF141 U | 2-175 150 10/175 55 0.6 211-11/2
MRF141G U | 2-175 300 13/175 55 0.35 375/2
Vpp = 50 Volts, Class AB
MRF151 U | 2-175 150 13/175 45 0.6 211-11/2
MRF151G U 2-175 300 16/175 55 0.35 375/2
(37)M = Matched Frequency Band; U = Unmatched Frequency Band.
MOTOROLA WIRELESS SEMICONDUCTOR SELECTOR GUIDE
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RF Power MOSFETS (continued)

Table 3. 30 to 512 MHz VHF/UHF AM/FM
For VHF/UHF military and commercial aircraft radio transmitters.

n
Frequency Pout Gain (Typ)/Freq. Eff. (Typ) Chle)
Device Band (37) Watts dB/MHz % °C/IW Package/Style

Vpp = 28 Volts, Class AB — Vertical MOSFETs

MRF158 U | 30-512 2 17.5/500 52 13.2 305A/2
MRF160 U | 30-512 4 17/500 55 7.2 249/3
MRF166C U | 30-512 20 16/500 55 25 319/3
MRF166W U | 30-512 40 16/500 55 1.0 412/1
MRF177 U | 100-400 100 12/400 60 0.65 TA4A/2
MRF275L U | 150-512 100 8.8/500 55 0.65 333/2
MRF275G U | 150-512 150 11.2/500 55 0.44 375/2

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.

n
Frequency Pout Gain (Typ)/Freq. Eff. (Typ) Al
Device Band (37) Watts dB/MHz % °C/IW Package/Style
VHF & UHF, Vpp = 7.5 Volts, Class AB, Land Mobile Radio — LDMOS Die
MRF1511T1(18f46a) | U | 136-175 8 11.5/175 55 2.0 466/1
MRF151771(18f46a) | U | 430-520 8 11/520 55 2.0 466/1
VHF & UHF, Vpp = 7.5/12.5 Volts, Class AB, Land Mobile Radio — LDMOS Die
[ MRF151311(181462) | U | 400-520 | 3 | 1m0 | 55 | 20 | 466/1
VHF & UHF, Vpp = 12.5 Volts, Class AB, Land Mobile Radio — LDMOS Die
[ MrF1518T1(18468) | U | 400-520 | 8 | 11520 | 55 | 20 | 466/1
Table 5. Broadcast — To 1.0 GHz — Lateral MOSFETs
n
Frequency Pout Gain Eff. (Typ) 03Cc IMD
(Typ)/Freq.
Device Band (37) Watts dB/MHz % °CIW dBc Package/Style
470 — 1000 MHz, Vpp = 28 Volts, Class AB — LDMOS Die
MRF373 U | 470-1000 60 14.7/860 54 1.0 — 360B/1
MRF373S U | 470-1000 60 14.7/860 54 0.75 — 360C/1
MRF372(9) M | 470-1000 180 PEP 14.0/860 35 0.4 -30 375B/2
MRF374 U | 470-1000 100 PEP 13.5/860 36 0.5 -31 375F/2
470 — 1000 MHz, Vpp = 50 Volts, Class AB — LDMOS Die
MRF376(9) | M [ 470-1000 240 14/860 55 0.3 — 375B/2

(9in development.

(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.

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

(46)To be introduced: a) 1Q00; b) 2Q00; ¢) 3Q00
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RF Power MOSFETS (continued)

Table 6. Cellular — To 1.0 GHz — Lateral MOSFETs

n
Frequency Pout Gain (Typ)/Freq. Eff. (Typ) CAle)
Device Band (37) Watts dB/MHz % °C/W Package/Style
800 — 1.0 GHz, Vpp = 26 Volts, Class AB — LDMOS Die
MRF6522-5R1(18a,46a) U 960 5 CW 18/960 53 15 458A/1
MRF6522—10R1(18a,46a) U 960 10 CW 17.5/960 55 6.0 458A/1
MRF6522—70(180)g M | 921-960 70 CW 16/921-960 58 1.1 465D/1
MRF187 M 880 85 PEP 13/880 33 0.7 465/1
MRF187S M 880 85 PEP 13/880 33 0.7 465A/1
MRF9085(462) M 880 85 PEP 17/880 38 0.7 465/1
MRF90855(46a) M 880 85 PEP 17/880 38 0.7 465A/1
MRF9180(46a) M 880 180 PEP 17/880 38 0.4 375D/2
800 — 1.0 GHz, Vpp = 28 Volts, Class AB — LDMOS Die
MRF181SR1(18a,46a) U 945 8 PEP 17/945 35 3.6 458/1
MRF181zR1(18a,46a) U 945 8 PEP 17/945 35 3.6 458A/1
MRF182 U 945 30 CW 14/945 58 1.75 360B/1
MRF182s(18a) u 945 30 CW 14/945 58 1.75 360C/1
MRF183 U 945 45 PEP 13.5/945 38 15 360B/1
MRF183s(18a) u 945 45 PEP 13.5/945 38 15 360C/1
MRF9045(46a) u 945 45 PEP 18/945 42 1.3 360B/1
MRF90455(462) u 945 45 PEP 18/945 42 1.3 360C/1
MRF9045M(46a) U 945 45 PEP 16/945 40 TBD 1265/—
MRF184 U 945 60 CW 13.5/945 60 1.1 360B/1
MRF1845(18a) u 945 60 CW 13.5/945 60 1.1 360C/1
MRF185(3) M 960 85 CW 14/960 53 0.7 375B/2
MRF186(3) M 945 120 PEP 12/945 35 0.6 375B/2
Table 7. PCS and 3G — To 2.1 GHz — Lateral MOSFETs
n
Frequency Pout Gain (Typ)/Freq. Eff. (Typ) Chle
Device Band (37) Watts Class dB/MHz % °C/W Package/Style
1805 — 1990 MHz, Vpp = 26 Volts — LDMOS Die (GSM1800, GSM1900 and PCS TDMA)
MRF18060A0 M 1805-1880 60 CW AB 13/1805-1880 45 0.97 465/1
MRF18060AS M 1805-1880 60 CW AB 13/1805-1880 45 0.97 465A/1
MRF18060B0 M 1930-1990 60 CW AB 13/1930-1990 45 0.97 465/1
MRF18060BS[ M 1930-1990 60 CW AB 13/1930-1990 45 0.97 465A/1
MRF18090A0 M 1805-1880 90 CW AB 13.5/1805-1880 52 0.7 465B/1
MRF18090AS[ M 1805-1880 90 CW AB 13.5/1805-1880 52 0.7 465C/1
MRF18090B0 M 1930-1990 90 CW AB 13.5/1930-1990 45 0.7 465B/1
MRF18090BS[ M 1930-1990 90 CW AB 13.5/1930-1990 45 0.7 465C/1
1.9 GHz, Vpp = 26 Volts — LDMOS Die (PCS CDMA)
MRF19030(462) M 1930-1990 30 PEP AB 13/1990 36 1.2 465E/1
MRF190305(46a) M 1930-1990 30 PEP AB 13/1990 36 1.2 465F/1
MRF19045(462) M 1930-1990 45 PEP AB 14/1990 37 0.84 465E/1
MRF190455(46a) M 1930-1990 45 PEP AB 14/1990 37 0.84 465F/1
MRF190600 M 1930-1990 60 PEP AB 12.5/1990 36 0.97 465/1
MRF19060S0 M 1930-1990 60 PEP AB 12.5/1990 36 0.97 465A/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.
(37)M = Matched Frequency Band; U = Unmatched Frequency Band.
(46)To be introduced: a) 1Q00; b) 2Q00; c) 3Q00
ONew Product
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